
LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00

Risk of Kaposi Sarcoma Among Immigrants to Sweden

Mousavi, Seyed Mohsen; Sundquist, Jan; Hemminki, Kari

Published in:
Acta Dermato-Venereologica

DOI:
10.2340/00015555-1754

2014

Link to publication

Citation for published version (APA):
Mousavi, S. M., Sundquist, J., & Hemminki, K. (2014). Risk of Kaposi Sarcoma Among Immigrants to Sweden.
Acta Dermato-Venereologica, 94(4), 476-477. https://doi.org/10.2340/00015555-1754

Total number of authors:
3

General rights
Unless other specific re-use rights are stated the following general rights apply:
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.
 • Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.
 • You may not further distribute the material or use it for any profit-making activity or commercial gain
 • You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

https://doi.org/10.2340/00015555-1754
https://portal.research.lu.se/en/publications/902d69f8-82f0-488f-a993-3f6f251cb9f7
https://doi.org/10.2340/00015555-1754


Acta Derm Venereol 94

Acta Derm Venereol 2014; 94: 476–477

© 2014 The Authors. doi: 10.2340/00015555-1754
Journal Compilation © 2014 Acta Dermato-Venereologica. ISSN 0001-5555

SHORT COMMUNICATION

Kaposi sarcoma (KS) is a locally aggressive endothelial 
tumour that is classified into 4 clinico-epidemiological 
forms: classic KS affecting lower limbs in elderly Medi-
terranean or East European men; endemic KS occurring 
in extremities among Equatorial African middle-aged 
men and children; iatrogenic KS involving lower limbs 
in immunosuppressive patients; and AIDS-associated 
(epidemic) KS observed among homo- and bisexual 
HIV-1-infected young men (1, 2). The world-wide 
epidemiology of KS has changed by spreading of HIV 
infection (1). For example, KS represented 7% of all can-
cers in Sub-Saharan African men in the 1960s, whereas 
in the 1980s the rate increased to 50%. Furthermore, 
the age distribution of KS has changed from elderly (in 
classic form) to the late thirties (in epidemic form). KS 
is a rare tumour in Nordic countries; the incidence is 
0.1–0.2/100,000 according to the Cancer Incidence in 
Five Continents (CI5) report (3). According to this source, 
the rate in many Asian countries is < 0.5/100,000, whereas 
African American men have a rate of 6.2/100,000. The 
highest rate is in men from Zimbabwe (52.2/100,000) (3). 

Human herpesvirus 8 (HHV-8) is the recognised cause 
of all forms of KS (2). There is discrepancy between the 
prevalence of HHV-8 and KS incidence in some popula-
tions suggesting underreporting of KS or the existance 
of some unknown protective factors for KS (1). Migrant 
studies provide data on international differences in 
cancer rates (4). Furthermore, studies on immigrants 
may provide supplementary and confirmatory data on 
the incidence of cancer in countries without local cancer 
registries. A few available studies on immigrants have 
focused only on classic KS (5, 6). In the present study, 
we report mean age at diagnosis and KS rates by site 
in first-generation immigrants to Sweden.

MATErIAl AnD METHoDS
We used the Swedish Family-Cancer Database which includes 
population-based data from the national censuses, the Swedish 
Cancer registry, and death notifications (7, 8). native Swedes 
were defined as those who, along with their parents, were born 
in Sweden. First-generation immigrants were defined as those 
born outside Sweden without identified parents in the Database. 
We classified the immigrants according to birth country, number 
of cases, and geographical setting into 8 groups. Whenever 
feasible, large immigrant populations, for example immigrants 
from Finland were kept as separate groups: Finland, norway 
and Denmark, Eastern Europe, other Europe, Africa, Middle 
East, latin America, and other immigrants.

A code for histological subtype (WHo/HS/CAnC/24.1 His-
tology Code, “PAD”) has been used since 1958, which defines 
the histology in subgroups for KS (PAD = 566) (8). The Inter-
national Classification of Disease, revision 7 (ICD-7) has also 
been used in the Database since 1958. We used this classification 
to define the site of KS as lower limbs (codes 1917 and 1973), 
upper limbs (1916 and 1972), and face and genitalia (1419, 
143, 144, 1450, 1457, 1459, 1911–1913, 1923, and 1790). oral 
and mucosal involvement is typically more common in AIDS-
associated KS. These were included in the group of “face and 
genitalia”. Because of the lack of data on HIV (AIDS) in our 
Database, we used this clinico-epidemiological classification 
to suggest possible AIDS association.

The start of follow-up was defined as birth year, the date of 
immigration, or January 1, 1958, whichever came latest. The end 
of follow-up was defined as the date of cancer diagnosis, death or 
emigration, or the closing date of our study, December 31, 2008, 
whichever came earliest. Standardised incidence ratios (SIrs) 
were calculated as the ratio of observed to expected number of 
cases. The expected numbers were calculated from age, sex, 
period, and region for the native Swedes as the reference popula-
tion. A p-value of < 0.05 was considered statistically significant. 
To reduce chance findings, associations were also reported ac-
cording to 0.01 significance level (9). Confidence intervals (95% 
and 99% CI) were calculated assuming a Poisson distribution. 
SAS software ver.9.2 (SAS software version 9.2; SAS Institute 
Inc., Cary, nC, USA) was used for the data analysis.

rESUlTS AnD DISCUSSIon

The Swedish Family-Cancer Database included 552 cases 
of KS in Swedes and 119 cases in immigrants (Table I). 
Immigrants were diagnosed at an earlier age (47.5 years) 
than Swedes (65.6); Eastern Europeans showed a high 
diagnostic age (60.1). All immigrant groups had increased 
risks of KS compared to Swedes. Africans (SIr = 9.64) 
and latin Americans (5.69) had the highest significant 
risk. Eastern Europeans (4.32), Africans (15.5), and 
Middle Easterners (3.73) had an increased KS risk in 
lower limbs, while the increased risk in upper limbs were 
observed only among Africans (18.46). Finns (4.44) and 
Middle Easterners (5.31) had an increased KS risk in 
face and genitalia; the SIr of 7.94 for Africans was of 
borderline significance (2 cases). 

It is known that all KS forms can involve lower limbs, 
whereas upper limbs are observed more specifically in 
endemic form. Children and middle-aged men in Africa 
are risk groups for the endemic form (2). our data showed 
a high KS risk in upper limbs among Africans diagnosed 
at an mean age of 32 years. Furthermore, we observed a 
mean age of 50–54 years at diagnosis among Finns and 
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Middle Easterners, respectively for KS in face and genitalia. Whether 
high-risk populations from those countries immigrated to Sweden is an 
unproven possibility. Furthermore, involvement of face and genitalia are 
more common in the epidemic form, which is usually observed in the 
thirties (1). Hence, further studies are warranted to investigate the dif-
ferences on age at diagnosis of KS by site among different populations. 

our novel findings originated from a nationwide data having informa-
tion on the birth country, the date of immigration, and the site of KS for 
all subjects. We found that immigrants had a higher risk than Swedes. An 
increased KS risk in lower limbs among Eastern Europeans, Africans, 
and Middle Easterners, in upper limbs among Africans, and in face and 
genitalia among Finns and Middle Easterners was observed. The overall 
observed difference in KS risk is in line with that cited in the CI5 report 
(3). We found that Finns, norwegians, and Danes had an higher KS risk 
than Swedes, while a study on KS in the nordic countries before the AIDS 
epidemic (1980) reported a higher KS rate among Swedes than among 
other nordics (10). Whether the risk difference in the nordic countries 
were due to the geographical distribution of HHV-8 remains unanswered 
because most immigrants entered Sweden decades ago (11). recent se-
rological analyses from Finland showed that the HHV-8 infection is rare 
in Finland and it may be lower than the infection rate in Sweden (12). A 
contributing factor to the high KS rates in Nordic immigrants may be their 
mobile life-style which includes frequent visits to the country of origin. 
our study most likely shows that the incidence in KS in immigrants may 
differ from the rate in the country of origin.

ACKnoWlEDgEMEnT 
This study was supported by Deutsche Krebshilfe, the Swedish Council for Working 
life and Social research, EU FP7/2007-2013 grant 260715 and nCI grant CA054174. 

rEFErEnCES 

1. Boyle. P, levin. B. World Cancer report 2008: lyon, IArC Press; 2008.
2. Fletcher CDM, Unni K, Mertens F, editors. World Health organization, Clas-

sification of Tumours. Pathology and genetics of Tumours of Soft Tissue and 
Bone. lyon: IArC Press; 2002.

3. Curado MP, Edwards B, Shin Hr, Storm H, Ferlay J, Heanue M, et al. Cancer 
Incidence in Five Continents, Vol. IX IArC Scientific Publications, no. 160, 
lyon, IArC. 2007.

4. Parkin DM, Khlat M. Studies of cancer in migrants: rationale and methodology. 
Eur J Cancer 1996; 32A: 761–771.

5. Hjalgrim H, Melbye M, lecker S, Frisch M, Thomsen HK, larsen So. Epi-
demiology of classic Kaposi’s sarcoma in Denmark between 1970 and 1992. 
Cancer 1996; 77: 1373–1378.

6. Iscovich J, Boffetta P, Winkelmann r, Brennan P, Azizi E. Classic Kaposi’s 
sarcoma in Jews living in Israel, 1961–1989: a population-based incidence study. 
AIDS 1998; 12: 2067–2072.

7. Hemminki K, Ji J, Brandt A, Mousavi SM, Sundquist J. The Swedish Family-
Cancer Database 2009: prospects for histology-specific and immigrant studies. 
Int J Cancer 2009; 126: 2259–2267.

8. Hemminki K, li X, Plna K, granstrom C, Vaittinen P. The nation-wide Swedish 
family-cancer database-updated structure and familial rates. Acta oncol 2001; 
40: 772–777.

9. Stigler S. Fisher and the 5% level. Chance 2008; 21: 12.
10. Hjalgrim H, Melbye M, Pukkala E, langmark F, Frisch M, Dictor M, et al. 

Epidemiology of Kaposi’s sarcoma in the Nordic countries before the AIDS 
epidemic. Br J Cancer 1996; 74: 1499–1502.

11. Dukers NH, rezza g. Human herpesvirus 8 epidemiology: what we do and do 
not know. AIDS 2003; 17: 1717–1730.

12. Kaasinen E, Aavikko M, Vahteristo P, Patama T, li Y, Saarinen S, et al. na-
tionwide registry-based analysis of cancer clustering detects strong familial 
occurrence of Kaposi sarcoma. PloS one 2013; 8: e55209.Ta

bl
e 

I. 
M

ea
n 

ag
e 

at
 d

ia
gn

os
is

 a
nd

 st
an

da
rd

is
ed

 in
ci

de
nc

e 
ra

tio
s (

SI
Rs

a ) 
fo

r K
ap

os
i s

ar
co

m
a 

am
on

g 
im

m
ig

ra
nt

s t
o 

Sw
ed

en
 b

y 
si

te

B
irt

h 
re

gi
on

A
ll 

si
te

s

 

lo
w

er
 li

m
bs

 

 

U
pp

er
 li

m
bs

 

 

Fa
ce

 a
nd

 g
en

ita
lia

n
M

ea
n 

ag
e 

(S
D

)
SI

r
 (9

5%
 C

I)
n

M
ea

n 
ag

e 
(S

D
)

SI
r

 (9
5%

 C
I)

n
M

ea
n 

ag
e 

(S
D

)
SI

r
 (9

5%
 C

I)
n

M
ea

n 
ag

e 
(S

D
)

SI
r

 (9
5%

 C
I)

Sw
ed

en
55

2
65

.6
 (1

9.
1)

1.
00

 (r
ef

)
 

27
6

73
.7

 (1
5.

0)
1.

00
 (r

ef
)

 
41

62
.4

 (1
9.

7)
1.

00
 (r

ef
)

 
45

55
.9

 (1
8.

2)
1.

00
 (r

ef
)

Fi
nl

an
d

25
47

.0
 (1

5.
3)

2.
31

 (1
.5

0–
3.

42
)

 
9

50
.2

 (1
7.

1)
2.

17
 (0

.9
9–

4.
12

)
 

2
34

.7
 (6

.1
)

2.
16

 (0
.2

6–
7.

82
)

 
5

50
.2

 (1
3.

5)
4.

44
 (1

.4
4–

10
.3

7)
N

or
w

ay
 a

nd
 D

en
m

ar
k

13
48

.2
 (1

5.
3)

1.
97

 (1
.0

5–
3.

38
)

 
4

52
.5

 (1
7.

0)
1.

34
 (0

.3
6–

3.
42

)
 

1
49

.9
 (0

.0
)

1.
82

 (0
.0

5–
10

.1
6)

 
1

47
.7

 (0
.0

)
1.

60
 (0

.0
4–

8.
94

)
Ea

st
er

n 
Eu

ro
pe

b
20

60
.1

 (1
5.

0)
3.

29
 (2

.0
1–

5.
08

)
 

9
60

.3
 (1

4.
7)

4.
32

 (1
.9

8–
8.

21
)

 
1

54
.7

 (0
.0

)
1.

96
 (0

.0
5–

10
.9

5)
 

1
40

.2
 (0

.0
)

1.
46

 (0
.0

4–
8.

13
)

o
th

er
 E

ur
op

ec
8

46
.1

 ( 
9.

4)
1.

79
 (0

.7
7–

3.
52

)
 

2
51

.3
 (1

5.
1)

1.
12

 (0
.1

4–
4.

06
)

 
1

40
.6

 (0
.0

)
2.

67
 (0

.0
7–

14
.8

9)
 

2
56

.0
 (5

.1
)

4.
28

 (0
.5

2–
15

.4
6)

A
fr

ic
a

18
38

.2
 ( 

9.
6)

9.
64

 (5
.7

1–
15

.2
4)

 
6

44
.8

 (1
2.

7)
15

.5
 (5

.6
9–

33
.7

3)
 

3
31

.8
 (5

.3
)

18
.4

6 
(3

.8
1–

53
.9

6)
 

2
34

.8
 (5

.7
)

7.
94

 (0
.9

6–
28

.6
7)

M
id

dl
e 

Ea
st

d
17

52
.9

 (1
3.

7)
2.

37
 (1

.3
8–

3.
79

)
 

6
54

.7
 (1

0.
6)

3.
73

 (1
.3

7–
8.

12
)

 
3

55
.3

 (2
0.

9)
4.

69
 (0

.9
7–

13
.7

0)
 

5
54

.1
 (1

5.
2)

5.
31

 (1
.7

2–
12

.4
0)

la
tin

 A
m

er
ic

ae
10

34
.7

 ( 
6.

9)
5.

69
 (2

.7
3–

10
.4

6)
 

1
29

.4
 (0

.0
)

2.
41

 (0
.0

6–
13

.4
4)

 
0

 
 

 
0

 
 

o
th

er
 im

m
ig

ra
nt

sf
8

46
.1

 (1
3.

5)
2.

29
 (0

.9
9–

4.
51

)
 

2
31

.4
 (4

.7
)

1.
68

 (0
.2

0–
6.

09
)

 
1

57
.5

 (0
.0

)
3.

42
 (0

.0
9–

19
.0

4)
 

1
57

.8
 (0

.0
)

2.
63

 (0
.0

7–
14

.6
4)

A
ll 

im
m

ig
ra

nt
s 

11
9

47
.5

 (1
5.

0)
2.

29
 (1

.9
0–

2.
74

)
 

39
51

.2
 (1

5.
4)

2.
20

 (1
.5

6–
3.

00
)

 
12

44
.9

 (1
4.

2)
2.

73
 (1

.4
1–

4.
76

)
 

17
48

.3
 (1

2.
3)

2.
90

 (1
.6

9–
4.

64
)

a T
he

 ra
tio

s w
er

e 
ad

ju
st

ed
 fo

r a
ge

 (5
-y

ea
r b

an
ds

), 
se

x,
 p

er
io

d 
(1

0-
ye

ar
 b

an
ds

 fr
om

 1
95

8 
to

 2
00

8)
, a

nd
 re

gi
on

 (l
ar

ge
 c

iti
es

, n
or

th
er

n,
 S

ou
th

er
n,

 a
nd

 o
th

er
 S

w
ed

is
h 

re
gi

on
s)

. B
ol

d 
ty

pe
: 9

5%
 c

on
fid

en
ce

 in
te

rv
al

 (C
I)

 
do

es
 n

ot
 in

cl
ud

e 
1.

00
 a

nd
 u

nd
er

lin
ed

 ra
tio

s w
er

e 
si

gn
ifi

ca
nt

 a
t 9

9%
 C

I. 
b r

us
si

a,
 F

or
m

er
 Y

ug
os

la
vi

a,
 P

ol
an

d,
 r

om
an

ia
, l

at
vi

a,
 l

ith
ua

ni
a,

 S
lo

va
ki

a,
 C

ze
ch

os
lo

va
ki

a,
 a

nd
 C

ze
ch

 r
ep

ub
lic

. c F
ra

nc
e,

 g
re

ec
e,

 U
K

, a
nd

 
g

er
m

an
y.

 d T
ur

ke
y,

 l
eb

an
on

, I
ra

n,
 Ir

aq
, a

nd
 S

yr
ia

. e C
ar

ib
be

an
 Is

la
nd

s, 
C

hi
le

, C
ol

om
bi

a,
 B

ra
zi

l, 
Pe

ru
, U

ru
gu

ay
, A

rg
en

tin
a,

 B
ol

iv
ia

, a
nd

 P
ar

ag
ua

y.
 f C

hi
na

 a
nd

 T
ha

ila
nd

.

Acta Derm Venereol 94


