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                        ORIGINAL ARTICLE    
 Trends in the survival of patients diagnosed with malignant 
neoplasms of lymphoid, haematopoietic, and related tissue in the 
Nordic countries 1964–2003 followed up to the end of 2006      
    HANS H.   STORM  1 ,      ÅSA   KLINT  2 ,      LAUFEY   TRYGGVADÓTTIR  3,4 ,      METTE   GISLUM  1 , 
     GERDA   ENGHOLM  1 ,      FREDDIE   BRAY  5,6  &      TIMO   HAKULINEN  7   

      1  Department of Cancer Prevention and Documentation, Danish Cancer Society, Strandboulevarden 49, 2100 Copenhagen, 
Denmark,   2  Swedish Cancer Registry, National Board of Health and Welfare, Stockholm, Sweden,   3  Icelandic Cancer 
Registry, Reykjavik, Iceland,   4  Department of Medicine, University of Iceland, Reykjavik, Iceland,   5  Department of 
Clinical- and Registry-based Research, Cancer Registry of Norway, Oslo, Norway,   6  Department of Biostatistics, Institute 
of Basic Medical Sciences, University of Oslo, Norway and   7  Finnish Cancer Registry, Helsinki, Finland                         
         Abstract  
  Background . Hodgkin lymphoma, Non-Hodgkin lymphoma, multiple myeloma, and acute and other leukaemias constitute 
about 7% of the overall cancer incidence and 8% of cancer mortality in the Nordic countries. The aim of this study is to 
describe and interpret the trends in relative survival and excess mortality in the fi ve Nordic populations among these 
patients.  Material and methods.  Using the NORDCAN database 1964–2003, we estimated age-standardised incidence and 
mortality rates, 5-year relative survival, and excess mortality rates for varying follow-up periods, and age-specifi c 5-year 
relative survival by country, sex, and 5-year diagnostic period.  Results . Taking into account classifi cation and registration 
problems in the earlier periods, the patterns of incidence, mortality, and survival are fairly similar between the countries 
within each cancer form studied. High 5-year relative survival ratios of over 80% were seen in the most recent period 
1999–2003 for Hodgkin lymphoma, between 50 and 60% for Non-Hodgkin lymphoma, 38–49% for acute leukaemia and 
60–73% for other leukaemia. The variations were between 28 and 41% for multiple myeloma. Danish patients diagnosed 
with these malignancies tend to fare slightly worse than their Nordic neighbours, with excess mortality rates marginally 
higher one to three months after diagnosis.  Conclusion.  Although the recent trends and absolute levels of incidence, mortal-
ity and survival for the lympho-haematopoietic malignancies are similar, the consistently lower survival of Danish patients 
– irrespective of type of malignancy – points to an impact of co-morbidity related lifestyle factors, which may negatively 
affect the chemotherapy and radiation offered as standard treatments for these diseases.    
The lymphoid and haematopoietic malignancies 
constituted 7.4% of the incidence and 8.5% of the 
mortality in the Nordic countries in 2003 [1]. These 
neoplasms are rarely localised and have from the 
beginning of cancer registration activities been sub-
ject to classifi cation and coding problems, and hence 
population-based comparisons have been diffi cult to 
conduct at a satisfactory level from both clinical as 
well as epidemiological perspectives. 

 Lymphomas have traditionally been grouped into 
two broad but distinct categories, Hodgkin lym-
phoma (HL) (0.5% of all cancers) and non-Hodgkin 
lymphoma (NHL) (3.3%). Some NHL cases may in 
ISSN 0284-186X print/ISSN 1651-226X online © 2010 Informa UK Ltd. (In
DOI: 10.3109/02841861003631495

   Correspondence: Hans H. Storm, Danish Cancer Society, Department of Prev
Denmark. E-mail: hans@cancer.dk 

(Received 8 December 2009; accepted 14 January 2010)
the past have been misclassifi ed as HL, but with 
advances in diagnostics, such cases have become 
increasingly more likely to be correctly classifi ed as 
NHL. The histological classifi cation of NHL has 
evolved over many decades, and while over 30 differ-
ent groupings have been proposed for the study of 
prognosis and treatment, such categorisations have 
had limited potential in the study of the aetiological 
determinants. Risk factors include viral infections, 
immunodefi ciency and immunosuppression, radia-
tion, drugs, and occupational exposure to chemicals, 
although the aetiology of most NHL remains largely 
unknown [2,3]. For HL, Epstein Barr virus (EBV) is 
forma Healthcare, Taylor & Francis AS)

ention and Documentation, Strandboulevarden 49, DK 2100 Copenhagen, 
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a likely cause for some and an association with infec-
tious mononucleosis has been found. The challenge 
is to determine the causes of the EBV negative 
tumours where various occupational factors, immune 
function, and medical conditions including immuno-
defi ciency have been suggested [4]. In EURO-
CARE-4, the 5-year age-standardised relative survival 
of patients with HL was 80% and for NHL 52% [5]. 
In the period 1958–1987 survival increased in parallel 
in the Nordic countries for both these malignancies, 
although the trend in Icelandic HL survival was 
steeper [6]. The trend in incidence in all Nordic 
countries up to 1997 was uniformly increasing for 
NHL but declining somewhat for HL [7]. The 
Nordic survival was similar or slightly above the 
European average [5]. 

 Multiple myeloma comprises just below 1.5% of 
the total cancer incidence, the manifestation of the 
disease is variable and it can be diffi cult to diagnose 
[8]. The suspected risk factors for multiple myeloma 
include autoimmune disorders, chronic immune 
stimulation, ionising radiation, occupational expo-
sures, chemicals, alcohol, and tobacco [8]. The inci-
dence varies considerably internationally and 
detection depends on the availability and use of diag-
nostic methods. Within the Nordic countries, access 
Figure 1.     Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for Hodgkin lymphoma by sex and country. Nordic cancer survival study 1964–2003.  
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to, and utilisation of diagnostic methods are today 
similar; however, the variable inclusion of MGUS 
(monoclonal gammopathy of unknown signifi cance), 
a precursor to multiple myeloma, in the incidence 
fi gures may bring about certain differences between 
countries. Survival was studied in a Nordic study 
predicting cancer mortality with survival in Denmark 
about 10 percentage points below the other Nordic 
countries up to 1987 [6]. 

 Internationally the leukaemias have been classi-
fi ed differently in different studies. The most recent 
Cancer Incidence in Five Continents Volume has fol-
lowed the ICD categories for lymphoid, myeloid and 
unspecifi ed leukaemia, or as one broad category “leu-
kaemia” [9]. In the EUROCARE study, except for 
“unspecifi ed”, the ICD categories were further sub-
divided into acute and chronic, where the acute is 
dominated by acute myeloid leukaemia (AML) and 
the chronic by chronic lymphocytic leukaemia (CLL), 
however, some countries were unable to present suf-
fi cient data [5]. The NORDCAN database as it is 
today only differentiates between “acute leukaemias”, 
comprising 1% of all cancers, and “other leukaemia” 
comprising 1.5% [1]. Age is an important factor, 
given that 20% of all acute leukaemias occur among 
children (aged 0–14 years at diagnosis), with inci-
dence low up to age 55 and increasing rapidly there-
after. The type that predominates in young age is 
acute lymphocytic leukaemia (ALL) and is accompa-
nied by acute myeloid leukaemia (AML) among older 
patients [10]. Other leukaemia is dominated by CLL 
which, occurs predominantly from ages 55 years 
Denmark Finland

N RS (CI) N RS (CI)

 Men 
1964–1968 371 36 (31–41) 310 30 (26–36)
1969–1973 410 53 (49–58) 371 49 (44–54)
1974–1978 399 59 (55–64) 323 54 (49–60)
1979–1983 383 64 (59–69) 382 62 (58–67)
1984–1988 388 68 (64–73) 308 71 (67–76)
1989–1993 394 75 (70–80) 330 71 (67–75)
1994–1998 359 75 (71–79) 374 80 (76–85)
1999–2003 357 80 (77–84) 362 85 (81–88)

 Women 
1964–1968 249 45 (40–51) 226 44 (39–51)
1969–1973 298 56 (51–62) 235 54 (48–60)
1974–1978 247 63 (58–69) 254 66 (61–71)
1979–1983 258 69 (64–75) 252 70 (65–76)
1984–1988 219 72 (66–77) 262 73 (68–78)
1989–1993 246 73 (68–79) 261 80 (76–86)
1994–1998 241 79 (74–85) 284 83 (79–87)
1999–2003 261 84 (81–88) 291 84 (81–88)
and above, and also includes chronic myeloid leukae-
mia (CML) that in contrast to CLL can be seen in 
young individuals. Risk factors for leukaemia include 
both ionising radiation, occupational exposures such 
as benzene,  iatrogenic exposures with radiation and 
chemotherapy [10]. 

 In this study we follow the survival of Nordic 
patients diagnosed with HL and NHL, multiple 
myeloma, and leukaemia, 1964–2003 up until the 
end of 2006.  

 Material and methods 

 We used the NORDCAN database, and hence the 
data have been checked and converted to well-defi ned 
entities, as described by Engholm et al. [11]. 

 We included all cancer patients diagnosed with 
malignant neoplasms of the lymphoid and hae-
matopoietic tissues (defi ned as ICD-10 C81-C95) 
1964–2003 in Denmark, Finland, Iceland, Norway 
and Sweden, and supplemented the cancer records 
with individual records for death up until the end of 
2006. The data were analysed according to the indi-
vidual NORDCAN entities separating the lympho-
mas into Hodgkin lymphoma (ICD-10 C81) and 
non-Hodgkin lymphoma (ICD-10 C82-C85, C96), 
multiple myeloma (ICD-10 C90), and the leukae-
mias into acute (ICD-10 C91-95 except C9X.0) and 
other (ICD-10 remaining C91-95). As described in 
detail [12] we used the cohort survival method for 
the fi rst seven 5-year periods in each country from 
1964–1998, and a hybrid analysis combining period 
  Table I. Trends in survival for Hodgkin lymphoma by sex and country. Number of tumours (N) included and the 5-year age-standardised 
(ICSS) relative survival in percent with 95% confi dence intervals (RS (CI)). Nordic cancer survival study 1964–2003.  
Iceland Norway Sweden

N RS (CI) N RS (CI) N RS (CI)

15 ∗ 299 34 (28–40) 745 38 (34–43)
22 ∗ 313 54 (48–60) 823 51 (47–55)
20 ∗ 319 56 (52–62) 677 56 (53–60)
14 ∗ 294 65 (61–71) 546 66 (63–70)
15 ∗ 238 70 (65–75) 551 71 (68–75)
18 ∗ 268 76 (71–81) 487 78 (75–82)
19 ∗ 264 82 (78–87) 490 80 (77–83)
29 ∗ 315 84 (81–88) 454 84 (81–86)

 7 ∗ 227 50 (43–57) 507 47 (42–52)
12 ∗ 210 61 (55–68) 511 57 (52–62)
11 ∗ 215 65 (60–70) 455 63 (59–68)
 7 ∗ 199 70 (65–75) 415 70 (66–74)
 4 ∗ 170 75 (69–81) 397 75 (71–79)
 8 ∗ 165 78 (72–85) 386 78 (74–82)
10 ∗ 180 85 (79–91) 362 82 (79–86)
15 ∗ 232 85 (82–89) 405 84 (81–87)
   ∗Too few patients to calculate survival, see ref. [12].   
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and cohort survival in the last period 1999–2003 
[13]. Country-specifi c life tables were used to calcu-
late the expected survival. Age-standardisation was 
performed using standard weight distributions (ICSS 
standards) as in the EUROCARE-4 analysis [14]. 
Patients were followed until death, emigration or 
loss to follow-up or to the end of 2006. Excess 
mortality rates were stratifi ed into short intervals 
after the diagnosis: the fi rst month, one to three 
months, 4–12 months and yearly intervals thereafter. 
We present age-standardised (World) incidence and 
mortality rates, 5-year relative survival ratios 
and excess mortality rates for the follow-up periods, 
the fi rst month, one to three months and two to fi ve 
years following diagnosis, as well as age-specifi c 
5-year relative survival ratios by country, sex and 
age.   

 Results  

 Hodgkin lymphoma (C81)  

 Incidence and mortality.   Hodgkin lymphoma is a rare 
malignancy with an age-standardised incidence 
of 2 to 3 per 100 000 for both men and women in 
the  Nordic countries. For males, incidence slow-
ly decreased since 1970 when it peaked at around 
3 per 100 000 (Figure 1). There was a correspond-
ing decreasing trend among women until the early-
1980s. Incidence rose again thereafter and ended in 
1999–2003 at about the same level observed in the 
mid-1960s. In recent years, incidence has been low-
est in Sweden in both sexes and highest in Finland 
(and Iceland, although based on small numbers). 
Mortality rates constantly decreased during the period 
of observation (Figure 1). Compared to females, 
the mortality levels in men were slightly higher in all 
countries, about 0.3 per 100 000 among men and 0.2 
among women.   

 Survival .  Age-standardised 5-year relative survival 
has increased in a similar manner in all Nordic 
countries and is currently about 85% for both 
sexes, except for males in Denmark where it is slightly 
lower (Figure 1, Table I). Evaluating survival in terms 
of excess mortality as a function of time since 
diagnosis reveals some differences. Excess mortality 
during the fi rst month after diagnosis was more 
uneven between countries among women in the early 
years and was reduced to about 50 per 100 person 
  Figure 2.     Trends in age-standardised (ICSS) excess death rates per 100 person years for Hodgkin lymphoma by sex, country, and time 
since diagnosis in Nordic cancer survival study 1964–2003. No Icelandic curves. Too few patients to calculate rates for Iceland.  
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Men Women

Age 0–29 30–39 40–49 50–69 70–89 90 � 0–29 30–39 40–49 50–69 70–89 90 � 

 Denmark 
1964–1968 54 41 37 24  5 ∗ 72 51 44 23 8 ∗

1969–1973 75 73 46 30 18 ∗ 82 63 46 43 20 ∗

1974–1978 79 77 61 40 16 ∗ 80 94 70 40 13 ∗

1979–1983 75 76 71 56 26 ∗ 89 71 97 51 28 ∗

1984–1988 87 83 79 57 15 ∗ 91 88 79 57 21 ∗

1989–1993 91 84 77 64 40 ∗ 85 86 94 60 31 ∗

1994–1998 92 90 91 69 12 ∗ 90 94 86 62 49 ∗

1999–2003 95 94 90 73 34 ∗ 94 94 91 83 48 ∗

 Finland 
1964–1968 47 35 32 18  7 ∗ 69 65 31 17 14 ∗

1969–1973 73 54 52 35  9 ∗ 80 60 76 28 7 ∗

1974–1978 75 66 61 32 21 ∗ 86 86 65 39 31 ∗

1979–1983 87 72 59 42 25 ∗ 91 88 62 59 26 ∗

1984–1988 94 82 70 64 18 ∗ 91 88 77 59 30 ∗

1989–1993 88 90 81 62 10 ∗ 97 94 87 63 45 ∗

1994–1998 91 88 95 76 41 ∗ 96 95 98 73 39 ∗

1999–2003 94 92 96 78 53 ∗ 97 97 99 71 46 ∗

 Iceland 
1964–1968  62 ∗ ∗  12 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

1969–1973  62 ∗ ∗  12 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

1974–1978  92 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

1979–1983  92 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

1984–1988  89 ∗ ∗  105 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

1989–1993  89 ∗ ∗  105 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

1994–1998  97  100  101  86 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

1999–2003  97  100  101  86 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

 Norway 
1964–1968 41 48 37 27 4 ∗ 71 72 51 22 10 ∗

1969–1973 75 55 55 40 27 ∗ 83 78 73 34 17 ∗

1974–1978 84 76 53 31  8 ∗ 86 87 91 31 12 ∗

1979–1983 83 89 68 48 16 ∗ 89 97 76 51 14 ∗

1984–1988 99 78 77 47 21 ∗ 92 85 91 68 20 ∗

1989–1993 92 82 84 74 27 ∗ 91 90 93 67 40 ∗

1994–1998 93 93 96 86 28 ∗ 94 98 94 81 44 ∗

1999–2003 97 95 93 83 37 ∗ 95 97 93 88 38 51
 Sweden 
1964–1968 56 47 39 22 10 ∗ 70 62 39 26 11 ∗

1969–1973 78 63 41 32 12 ∗ 84 72 51 32 18  0
1974–1978 80 70 61 35 13 ∗ 87 73 70 42 23 ∗

1979–1983 86 82 71 43 32 ∗ 87 89 78 50 25 ∗

1984–1988 94 88 83 44 26 ∗ 95 93 67 62 32 ∗

1989–1993 93 90 87 72 30 ∗ 93 92 84 69 33 52
1994–1998 95 95 93 65 37 ∗ 96 93 101 73 33 ∗ 
1999–2003 94 98 94 76 43 ∗ 96 93 99 76 45 ∗ 
years by the early-1980s (Figure 2). Finnish women 
had a low excess mortality from the 1960s. The 
reduction of excess death rates among males soon 
after diagnosis has taken place more gradually, 
but the excess death rates are currently at about the 
same level as among women. The excess death 
rates one to three months after diagnoses have 
dropped in Norway and Sweden for both sexes and 
among males in Finland, and to some extent among 
males in Denmark. No substantial changes with 
calendar time were seen for Danish and Finnish 
women one to three months after diagnosis, but 
within two to fi ve years of follow-up there were few 
differences between the countries. Iceland was not 
included in the comparisons as the number of cases 
was small.  

 Survival declined with increasing age in all 
countries. In patients aged 70–89, the 5-year relative 
  Table II. Trends in 5-year age-specifi c relative survival in percent after Hodgkin lymphoma by sex and country. Nordic cancer survival 
study 1964–2003.  
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival.   
 ∗Too few patients to calculate survival   , see ref. [12].
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survival was below or close to 50% although there were 
considerable differences between the countries, espe-
cially in males (survival in Denmark was 34, Norway 
37, Sweden 43, and Finland 53%). Survival has 
increased over the years in all age groups, most notably 
in 40–49-year-olds, where relative survival was around 
40–50% in the 1960s, but rose to above 90% in all 
countries in the latest study period (Table II).    

 Non-Hodgkin lymphoma (C82-C85,C96)  

 Incidence and mortality .  The incidence increased in 
all the Nordic countries (Figure 3) until the 1990s, 
and in 2003 the age-standardised incidence among 
men varied between 10 per 100 000 in Sweden to 12.2 
in Denmark and for women between 7.1 (Sweden) 
to 8.8 (Denmark). Mortality has also increased 
but to a lesser extent than incidence, with a slight 
decline after year 2000 (Figure 3). Over the years, 
but notably from the late-1980s, the gap between 
incidence and mortality has widened.   

 Survival.   The 5-year age-standardised relative sur-
vival increased from around 20–30% in 1964–1968 
to 50–60% in 1999–2003 and was marginally higher 
in women than in men (Figure 3; Table III). The 
Figure 3.     Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for non-Hodgkin lymphoma by sex and country. Nordic cancer survival study 1964–2003.  
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Denmark Finland Iceland Norway Sweden

N RS (CI) N RS (CI) N RS (CI) N RS (CI) N RS (CI)

 Men 
1964–1968   664 24 (20–29)   553 24 (18–33)  16  29 (16–53)   568 23 (19–28) 1 166 23 (20–26)
1969–1973   836 20 (17–23)   630 24 (19–29)  21  29 (16–53)   589 27 (23–32) 1 431 28 (25–31)
1974–1978   979 28 (24–31)   789 29 (25–34)  24 52 (28–97)   783 36 (32–40) 1 512 32 (29–35)
1979–1983 1 191 34 (31–38)   997 37 (32–41)  28 46 (27–77)   893 40 (36–44) 1 633 41 (38–44)
1984–1988 1 447 38 (35–42) 1 229 38 (35–42)  48 30 (21–44) 1 216 44 (41–48) 2 308 47 (44–49)
1989–1993 1 724 43 (40–46) 1 659 42 (39–45)  67 42 (30–58) 1 445 43 (40–46) 3 188 49 (47–51)
1994–1998 1 914 43 (41–46) 2 013 47 (45–50)  93 51 (40–66) 1 677 47 (44–50) 3 380 50 (48–52)
1999–2003 2 014 50 (48–53) 2 260 53 (51–55) 101 56 (47–67) 1 748 51 (48–53) 3 703 54 (53–56)
 Women 
1964–1968   565 25 (21–28)   425 20 (16–25)   8  20 (10–39)   462 28 (24–34)   903 28 (25–31)
1969–1973   681 26 (22–30)   509 29 (25–35)  12  20 (10–39)   509 31 (27–35) 1 154 33 (30–36)
1974–1978   805 32 (28–35)   718 35 (32–40)  20  45 (31–65)   631 39 (35–43) 1 163 39 (36–42)
1979–1983   997 40 (37–43) 1 022 40 (37–44)  27  45 (31–65)   810 49 (45-53) 1 211 43 (40–46)
1984–1988 1 325 45 (42–48) 1 375 44 (41–47)  26 54 (32–88) 1 086 50 (47-54) 1 912 49 (47–52)
1989–1993 1 566 50 (47–53) 1 774 49 (46–51)  40 60 (45–81) 1 303 54 (51-57) 2 565 54 (52–56)
1994–1998 1 681 52 (50–55) 2 078 51 (49–54)  66 54 (43–68) 1 437 52 (50-55) 2 925 57 (55–59)
1999–2003 1 797 55 (53–57) 2 234 58 (56–60)  74 57 (48–68) 1 643 57 (55-59) 3 111 60 (58–61)
differences between the Nordic countries were small 
in general, however, with survival highest in Sweden 
and lowest in Finland and Denmark. Age at diag-
nosis is an important predictor of the 5-year relative 
survival in all calendar periods, highest (between 
70–80%) for cancers diagnosed in 1999–2003 at ages 
0–49 years and falling to 40–50% for ages 70–79. The 
survival estimates were fairly similar across the Nordic 
countries (Table IV). 

 The excess death rates by calendar period and 
time since diagnosis (Figure 4) clearly demonstrate 
that the inter-country differences, especially in earlier 
time periods, were largest during the fi rst month of 
follow-up and largely were eliminated after two years 
of follow-up. The differences in excess death rates 
between the Nordic countries have diminished by 
calendar time and were minor from the late 1980s 
onwards.    

 Multiple myeloma (C90)  

 Incidence and mortality .  The incidence increased 
among men in the Nordic countries reaching a 
stable rate of 3 per 100 000 in the mid-1980s, 
except for Norway where the incidence reached 4.3 
(Figure 5). For women, the incidence followed the 
same pattern and reached a level of 2 to 3 per 100 
000 for the period 1999–2003. The mortality rate 
followed the incidence at a slightly lower level, 
reaching 2–3 per 100 000 among men and about 
1.5 in women while decreasing slightly from the 
late-1980s (Figure 5).   
 Survival .  The 5-year age-standardised relative 
survival was similar for men and women (Table V) 
and among males increased steadily over the obser-
vation period in each country from below 20 to 
28% in Denmark, to 29% in Iceland, and to 34, 
36, and 37% in Finland, Norway and Sweden, 
respectively by 1999–2003. In women, the most 
recent survival estimates ranged from between 
29 and 41%. The excess mortality was highest 
during the fi rst month after diagnosis and in 
Denmark, although for the most recent time period, 
the rate of Finland ranked fi rst (Figure 6). 
The difference between countries largely disap-
peared with calendar time, as did the level of 
the excess mortality during the fi rst month, dimin-
ishing to one third of that seen in 1964–1968. 
The excess death rates in the period one to three 
months after diagnosis were almost the same in all 
countries and decreased slightly over time. Two to 
fi ve years after diagnosis the excess death rates 
were lower and similar over time and between 
countries. The survival also depended on age at 
diagnosis (Table VI), with patients diagnosed at 
younger ages having higher levels of survival than 
patients diagnosed at older ages. It is noteworthy 
that, relative to the other countries, Danish patients 
diagnosed at ages 0–49 in the period 1999–2003 
had a rather low survival – between 15–26 percent-
age points lower in men and 14–19 percentage 
points lower in women. Sweden and Norway had 
the highest survival in almost all age groups for 
patients diagnosed 1999–2003.    
  Table III. Trends in survival for non-Hodgkin lymphoma by sex and country. Number of tumours (N) included and the 5-year age-
standardised (ICSS) relative survival in percent with 95% confi dence intervals (RS (CI)). Nordic cancer survival study 1964–2003.  
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival   .
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Men Women

Age 0–49 50–59 60–69 70–79 80–89 90 � 0–49 50–59 60–69 70–79 80–89 90 � 

 Denmark 
1964–1968 34 31 29 16 15  0 37 37 32 18  0  0
1969–1973 27 26 24 15  8  0 37 35 25 22 15  0
1974–1978 41 35 30 25 10  0 50 43 36 22 14  0
1979–1983 53 50 38 26 12  0 59 59 45 29 15 37
1984–1988 57 50 37 32 24 50 75 61 49 33 20 29
1989–1993 61 55 49 35 21 31 74 63 54 38 28 24
1994–1998 60 58 46 38 20  0 77 66 58 42 27 13
1999–2003 69 64 55 41 31  0 78 73 61 44 28 13
 Finland 
1964–1968 28 25 21 11 51 ∗ 33 29 21 13  9 ∗

1969–1973 43 25 30 16 10 ∗ 39 43 25 25 21 ∗

1974–1978 49 40 27 29  7 ∗ 56 41 41 28 18  0
1979–1983 53 43 33 33 29  0 63 52 44 30 21 ∗

1984–1988 63 50 41 30 16  0 68 61 47 34 19 30
1989–1993 71 56 45 30 18  0 75 64 53 36 26 26
1994–1998 75 57 49 40 25  0 79 71 55 39 23 18
1999–2003 77 67 57 42 31  3 83 75 63 48 27 14
 Iceland 
1964–1968  46  46  24  20  20 ∗  51  51  18 ∗ ∗ ∗

1969–1973  46  46  24  20  20 ∗  51  51  18 ∗ ∗ ∗

1974–1978  46  46  51  58  58 ∗  71  71  41  30  30 ∗

1979–1983  58  58 ∗  66  66 ∗  71  71  41  30  30 ∗

1984–1988  70  70  37   0   0 ∗  59  59  43  56  56 ∗

1989–1993  56  56  55  25  25 ∗  62  62  70  52  52 ∗

1994–1998  56  56  52  48  48 ∗  91  91  31  44  44 ∗

1999–2003  78  78  58  40  40 ∗  91  91  47  41  41 ∗

 Norway 
1964–1968 39 40 17 19 11  0 48 37 33 19 14 ∗

1969–1973 46 38 30 12 23 ∗ 49 46 34 23 8 ∗

1974–1978 53 49 36 28 20 ∗ 49 49 50 30 16  0
1979–1983 57 51 39 33 28 ∗ 63 62 49 39 41  0
1984–1988 60 52 47 36 35  0 62 74 47 43 34  0
1989–1993 63 64 41 36 19  0 73 62 63 46 28 72
1994–1998 65 61 51 41 23 53 71 69 55 46 27 22
1999–2003 75 68 53 43 23 23 80 68 64 50 28 24
 Sweden 
1964–1968 34 30 23 19 16 81 41 35 32 22 12  0 
1969–1973 43 42 25 20 23  0 46 40 35 28 21  0
1974–1978 49 43 34 26 14 120 56 52 43 30 22 26
1979–1983 65 53 42 34 20  0 69 59 45 33 17  0 
1984–1988 72 61 47 35 32  0 71 63 49 43 29 21
1989–1993 68 59 51 43 29 15 76 69 57 46 29  0
1994–1998 75 63 52 42 28 15 80 72 61 49 28 18
1999–2003 77 68 57 46 33 46 82 78 63 49 35 20
 Acute and other leukaemia (C91–95)  

 Incidence and mortality .  The trends in incidence for 
both acute and other leukaemia were fairly similar in 
all countries, except Sweden, with rates for acute leu-
kaemia slightly increasing until the mid-1980s to a 
level of 4 to 5 in men, and between 3 and 4 per 100 
000 in women (Figure 7). The incidence of acute and 
other leukaemia in Sweden was low compared to the 
other Nordic countries until the late-1980s, although 
corresponding mortality was similar across the 
Nordic populations. The incidence of other leukae-
mia was a little higher for men ranging between 4 
and 6 but somewhat lower for women at between 2 
and 3 per 100 000 (Figure 8). The mortality from 
both acute and other leukaemia has declined over 
time, parti cularly for the latter group. For both cancer 
  Table IV. Trends in 5-year age-specifi c relative survival in percent after non-Hodgkin lymphoma by sex and country. Nordic cancer survival 
study 1964–2003.  
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival.   
 ∗Too few patients to calculate survival,    see ref. [12].
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forms the mortality levels in the last period have been 
close to 2 per 100 000 (Figures 7 and 8).   

 Survival and excess mortality .  In agreement with 
the above trends, 5-year age-standardised relative 
survival for acute leukaemia increased during the 
observation period from below 10 to above 40% for 
both sexes (Table VII), as that did for other leukae-
mia, from below or close to 20% to a level of 
between 60–70% in the last study period, with 
little difference observed between the Nordic coun-
tries (Table VIII). It is noteworthy that the survival 
increases were seen at ages of diagnosis up to 
70 years (Table IX), with survival estimates between 
72–81% in men and women diagnosed below the 
age of 50 in Denmark, Finland, Norway and 
Sweden in 1999–2003. For other leukaemia, a sim-
ilar pattern emerged (Table X) and here quite large 
increases in survival in the older age groups were 
observed. 

 The excess mortality rates for both leukaemia 
groups (Figures 9 and 10) were highest in the earli-
est time periods and also within the fi rst month of 
diagnosis, with a clear decline in excess mortality by 
calendar year of diagnosis. There were no substantial 
differences between the countries, and the excess 
mortality rates one to three months after diagnosis 
were lower than in the fi rst month, with only minor 
differences between the countries and over time two 
to fi ve years after diagnosis.     

 Discussion 

 Large randomised international trials and advances 
in diagnostics and staging procedures have resulted 
in major improvements in chemotherapeutic regimes 
with fewer side effects and better average outcomes 
among patients diagnosed with cancers of the lym-
phatic and haematopoietic tissues. While individually-
tailored treatments may have a more important role 
in the future, conventional chemotherapy remains the 
effective and standard mode of treatment at present. 
HL is an early example of the benefi ts of large ran-
domised trials, leading to clear improvements in both 
radiotherapy and chemotherapy, and with treatment 
for childhood leukaemia paving the way for more 
effective therapies for other lymphomas and leukae-
mias. The use of cytotoxic drugs moving from single 
agents decades ago to combination regimes, coupled 
  Figure 4.     Trends in age-standardised (ICSS) excess death rates per 100 person years for non-Hodgkin lymphoma by sex, country, and 
time since diagnosis in Nordic cancer survival study 1964–2003.  
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with an increasing ability to reduce the impact of side 
effects and thereby increasing drug tolerance, are 
clearly refl ected in the increasing relative survival and 
declining mortality over time, contrasting the rela-
tively stable incidence. The EUROCARE-4 study 
[5] points to survival in Eastern Europe being lower 
than in other areas, perhaps further supporting the 
importance of the adoption of new technologies for 
better diagnostics and fi nancial capabilities to afford 
new drugs in the treatment of these patients. The 
reduction of excess mortality during the fi rst months 
after diagnosis over time also indicates that there is 
a tendency toward initiating treatment immediately, 
although clearly there are still some variations in 
this practice. 

 Patients in Denmark have a higher excess 
mortality one to three months after diagnosis 
than their Nordic counterparts, which may indi-
cate later diagnoses leading to less favourable 
effects of treatment, or co-morbidity resulting in 
death from competing causes. Supportive care 
during the first months after diagnosis also plays 
a role in patient survival, but we have no reason 
to suspect that the quality differs materially 
between the Nordic countries. A minor part of 
the earlier increases in HL survival might be 
Figure 5.     Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for multiple myeloma by sex and country. Nordic cancer survival study 1964–2003.  
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Denmark Finland Iceland Norway Sweden

N RS (CI) N RS (CI) N RS (CI) N RS (CI) N RS (CI)

 Men 
1964–1968 376 16 (12–20) 245 15 (10–22)  8 ∗ 420 18 (14–23)   516 19 (15–23)
1969–1973 438 13 (10–17) 308 20 (16–25)  8 ∗ 511 25 (21–30)   699 22 (19–26)
1974–1978 493 15 (12–19) 385 32 (26–38) 22   41 (27–60) 674 30 (26–34)   817 29 (25–33)
1979–1983 597 17 (14–21) 435 32 (27–38) 34   41 (27–60) 743 28 (25–32) 1 081 31 (28–34)
1984–1988 625 22 (18–26) 594 33 (29–38) 33   31 (20–49) 742 30 (26–34) 1 331 32 (29–35)
1989–1993 664 21 (18–25) 570 28 (24–32) 25   31 (20–49) 707 33 (29–37) 1 437 32 (30–35)
1994–1998 703 23 (20–27) 593 31 (27–35) 36   29 (19–42) 797 33 (30–37) 1 443 36 (33–39)
1999–2003 759 28 (25–31) 663 34 (31–37) 25   29 (19–42) 798 36 (33–39) 1 475 37 (35–39)
 Women 
1964–1968 296 14 (10–19) 255 14 (10–21)  5 ∗ 382 17 (13–22)   392 18 (14–23)
1969–1973 355 14 (10–18) 413 23 (18–29)  9 ∗ 429 25 (20–31)   611 23 (19–27)
1974–1978 415 20 (16–25) 453 29 (25–34) 14  19 (9–39) 584 29 (25–34)   721 33 (29–37)
1979–1983 522 16 (13–21) 632 33 (29–38) 24  19 (9–39) 615 35 (31–40)   953 32 (29–36)
1984–1988 577 23 (19–27) 703 35 (31–40) 32   47 (34–65) 645 28 (24–33) 1 116 35 (32–39)
1989–1993 616 25 (22–30) 649 30 (26–34) 25   47 (34–65) 633 31 (27–36) 1 160 35 (32–38)
1994–1998 589 29 (25–33) 824 32 (29–36) 32  30 (17–54) 642 35 (31–40) 1 218 37 (34–40)
1999–2003 623 33 (30–36) 703 33 (31–36) 30  29 (18–48) 758 38 (35–42) 1 300 41 (38–43)
attributed to artefact in that certain NHL cases 
associated with poorer prognosis may have been 
previously misclassified as HL, but with advances 
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in diagnostics, such cases have become increas-
ingly more likely to be correctly classified as 
NHL [15]. 
Excess deaths per 100 person years, men
2–5 years after diagnosis

3 –1988 –1993 –1998 –2003 –1968 –1973 –1978 –1983 –1988 –1993 –1998 –2003

3 –1988 –1993 –1998 –2003 –1968 –1973 –1978 –1983 –1988 –1993 –1998 –2003

0

100

200

300

400

Excess deaths per 100 person years, women
2–5 years after diagnosis

person years, men
 after diagnosis

 person years, women
 after diagnosis

0

100

200

300

400

eland Norway Sweden
  Figure 6.     Trends in age-standardised (ICSS) excess death rates per 100 person years for multiple myeloma by sex, country, and time since 
diagnosis in Nordic cancer survival study 1964–2003.  
  Table V. Trends in survival for multiple myeloma by sex and country. Number of tumours (N) included and the 5-year age-standardised 
(ICSS) relative survival in percent with 95% confi dence intervals (RS (CI)). Nordic cancer survival study 1964–2003.  
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival   .
 ∗Too few patients to calculate survival   , see ref. [12].
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Men Women

Age 0-49 50–59 60–69 70–79 80–89 90 � 0–49 50–59 60–69 70–79 80–89 90 � 

 Denmark 
1964–1968 29 24 18 6 9 ∗ 6 25 18 11 5 ∗

1969–1973 24 12 13 12 4 0 28 25 15 4 4 ∗

1974–1978 12 21 18 11 13 ∗ 36 33 24 13 0 ∗

1979–1983 29 27 16 13 8 ∗ 34 24 16 10 8 ∗

1984–1988 36 29 19 17 15 ∗ 41 38 20 16 9 ∗

1989–1993 32 27 20 16 17 0 33 31 25 26 15 0
1994–1998 49 43 23 11 6 ∗ 58 41 28 20 11 0
1999–2003 46 47 29 17 8 0 59 49 36 21 10 0 
 Finland 
1964–1968 24 11 19 17 0 ∗ 22 25 11 9 11 ∗

1969–1973 39 36 21 11 0 ∗ 24 25 24 20 24 ∗

1974–1978 51 43 33 22 20 ∗ 51 27 37 25 7 ∗

1979–1983 42 40 46 18 17 0 59 43 36 25 12 0
1984–1988 51 49 35 24 13 0 61 39 40 25 19 0
1989–1993 62 41 26 19 5 0 52 46 35 17 6 0
1994–1998 60 59 31 13 9 0 65 48 33 23 6 0
1999–2003 68 62 35 17 8 0 78 47 35 20 5 8
 Iceland 
1964–1968  31  31  31 ∗ ∗ ∗  24  24  24 ∗ ∗ ∗

1969–1973  31  31  31 ∗ ∗ ∗  24  24  24 ∗ ∗ ∗

1974–1978  33  33  33  50  52 ∗  19  19  19  10  34 ∗

1979–1983  33  33  33  50  52 ∗  19  19  19  10  34 ∗

1984–1988  39  39  39  18  29 ∗  49  49  49  43  51 ∗

1989–1993  39  39  39  18  29 ∗  49  49  49  43  51 ∗

1994–1998  37  37  37  20  12 ∗  39  39  39 29 ∗ ∗

1999–2003  37  37  37  20  12 ∗  25  25  25 38 29 ∗

 Norway 
1964–1968 26 21 18 14 14 ∗ 28 21 20 12 9 ∗

1969–1973 47 24 25 22 14 ∗ 36 28 27 18 22 0
1974–1978 62 32 28 23 17 0 53 38 31 20 16 0
1979–1983 64 30 30 22 8 0 43 58 33 29 18 0
1984–1988 49 36 30 27 12 0 28 34 28 35 10 0
1989–1993 60 44 34 21 17 0 45 46 27 28 19 0
1994–1998 58 51 37 22 9 0 58 43 35 28 23 0
1999–2003 61 56 40 23 14 60 73 56 36 28 15 1
 Sweden 
1964–1968 33 30 22 11 4 ∗ 28 26 19 9 14 ∗

1969–1973 37 31 23 17 11 0 39 34 23 16 8 ∗

1974–1978 50 29 34 23 13 ∗ 64 37 35 24 16 0
1979–1983 55 41 29 26 9 69 55 35 34 26 18 0
1984–1988 49 36 35 27 17 0 52 44 38 29 18 0
1989–1993 51 46 35 24 12 0 46 52 36 29 16 0
1994–1998 62 54 36 25 14 52 58 62 37 25 17 0
1999–2003 72 54 37 25 12 1 73 61 40 27 18 18
 The survival of NHL patients is rather homo-
genous in the Nordic populations and close to, or 
above the European average [5], although substantially 
lower (30 percentage points) than the survival 
observed among HL patients. The lack of variation 
is in contrast to the European picture of heterogene-
ity and a clear east-west gradient, with the poorest 
survival seen in several Eastern European popula-
tions [5]. The interpretation of the defi nition of NHL 
and the treatment options likely differ by European 
region, but it is probable that defi nitions and the 
quality of treatment and care within the Nordic 
countries are fairly similar, especially after the forma-
tion of the Nordic Lymphoma Group ( www.nordic-
lymphoma.org) . The only differences we have seen are 
an overrepresentation of elderly patients with NHL 
in Sweden and a somewhat younger distribution of 
patients in Iceland [1], although neither appears to 
  Table VI. Trends in 5-year age-specifi c relative survival in percent after multiple myeloma by sex and country. Nordic cancer survival study 
1964–2003.  
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival.   
 ∗Too few patients to calculate survival   , see ref. [12].
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have impacted on the age-standardised survival rates. 
Also during the study period, we observed the effect 
of changes in classifi cation, most notably in Sweden, 
leading to an incidence level in 2003 not dissimilar 
to 1989. This is likely a consequence of new coding 
rules separating more precisely chronic lymphocytic 
leukaemias and lymphomas. That there has been a 
slight downturn in mortality in the last decade, cou-
pled with a steady increase in relative survival to a 
level similar across countries, points to the likelihood 
of concurrent adoption of new therapies as a result 
of international collaborations in haematology such 
as the CALGB (Cancer and Leukaemia Group B) 
initiated in the USA in the mid-1950s, and in 
the Nordic countries the national and the Nordic 
Lymphoma Group established from the 1980s. 
The observed pattern of a high excess rate of deaths 
during the fi rst three months after diagnosis from the 
1960s to the 1980s and a levelling off thereafter are 
also indicative of an effect of the improvement of 
chemotherapy and radiotherapy and a widespread 
use of these treatment modalities.  

 Assuming that the incidence of multiple 
myeloma is defi ned in the same way in all of the 
Figure 7.     Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for acute leukaemia by sex and country. Nordic cancer survival study 1964–2003.  
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Denmark Finland Iceland Norway Sweden

N RS (CI) N RS (CI) N RS (CI) N RS (CI) N RS (CI)

 Men 
1964–1968 429 3 (1–5) 377 2 (1–4) 19 ∗ 457 1 (1–4)   404  7 (5–12)
1969–1973 594  8 (5–11) 387 3 (2–5) 24 ∗ 479  7 (5–10)   581  9 (6–13)
1974–1978 606  14 (11–18) 445  9 (7–12) 20 ∗ 501  17 (13–21)   623  14 (11–18)
1979–1983 713  17 (14–20) 506  19 (15–23) 34 ∗ 545  20 (17–25)   806  17 (15–20)
1984–1988 736  28 (24–32) 526  30 (26–34) 24 ∗ 533  30 (25–36)   960  31 (28–35)
1989–1993 752  31 (27–35) 498  37 (32–42) 30 ∗ 442  36 (31–42)   997  33 (30–37)
1994–1998 669  35 (31–40) 563  39 (35–44) 35 ∗ 442  34 (29–40)   970  41 (37–45)
1999–2003 809  41 (38–45) 586  42 (38–46) 28 ∗ 487  38 (33–43) 1 018  43 (40–46)
 Women 
1964–1968 337 1 (0–3) 378 3 (1–6) 14 ∗ 353 3 (1–6)   318  8 (5–13)
1969–1973 488 6 (4–9) 361  6 (4–10) 18 ∗ 390  9 (6–12)   466 12 (8–16)
1974–1978 551  15 (12–19) 433  14 (11–18) 20  10 (4–22) 470  13 (10–17)   582  18 (15–22)
1979–1983 623  21 (17–25) 513  24 (20–28) 21  10 (4–22) 441  21 (17–25)   771  25 (21–28)
1984–1988 676  27 (24–32) 522  31 (26–35) 32   51 (38–68) 434  28 (23–34)   881  29 (26–32)
1989–1993 596  29 (25–33) 527  42 (37–47) 26   51 (38–68) 383  33 (28–39)   866  36 (32–39)
1994–1998 666  36 (31–41) 568  47 (42–52) 26   40 (30–53) 431  42 (37–47)   964  41 (38–45)
1999–2003 674  42 (38–46) 610  49 (45–53) 30   40 (30–53) 417  44 (40–50)   922  46 (43–49)
Nordic countries, it is of note that survival appears 
to differ between the Nordic countries. Only in 
Sweden, Finland and Norway has survival reached 
the reported European average in EUROCARE-4 [5], 
although it is apparent that the defi nition of multiple 
myeloma and diagnostics varies across Europe. The 
excess mortality during the fi rst month after diagnosis 
and the somewhat poorer survival among younger 
Denmark Finland

N RS (CI) N RS (CI) N

 Men 
1964–1968   752 18 (15–21) 479 25 (20–31)  9
1969–1973   765 24 (20–28) 580 25 (21–29) 16
1974–1978   898 25 (22–29) 587 37 (33–42) 28
1979–1983 1 028 33 (30–37) 659 43 (38–48) 23
1984–1988 1 134 41 (38–45) 731 45 (41–50) 39
1989–1993 1 089 49 (46–53) 649 52 (47–56) 28
1994–1998 1 220 56 (53–60) 708 54 (50–58) 37
1999–2003 1 278 63 (60–65) 746 55 (52–58) 45
 Women 
1964–1968   433 25 (21–30) 444 25 (21–30) 10
1969–1973   468 30 (26–35) 502 36 (31–42) 14
1974–1978   601 31 (27–36) 520 42 (38–47) 13
1979–1983   689 43 (39–48) 616 49 (45–54) 12
1984–1988   735 47 (43–52) 603 53 (49–58) 18
1989–1993   829 57 (53–61) 546 53 (48–58) 27
1994–1998   870 63 (59–67) 600 54 (49–59) 29
1999–2003   915 68 (65–71) 558 60 (56–64) 28
patients in Denmark may refl ect Denmark’s position 
as the country with the poorest survival among the 
Nordic countries. Since treatment is considered to be 
similar in the Nordic countries [16,17], and a Nordic 
collaboration (NMSG – Nordic Myelomatosis Study 
Group) dedicated to multiple myeloma and MGUS 
has been studying differences in incidence and 
survival without any clear cut explanations as yet, 
  Table VII. Trends in survival for acute leukaemia by sex and country. Number of tumours (N) included and the 5-year age-standardised 
(ICSS) relative survival in percent with 95% confi dence intervals (RS (CI)). Nordic cancer survival study 1964–2003.  
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival.   
 ∗Too few patients to calculate survival  , see ref. [12]. 
  Table VIII. Trends in survival for other leukaemia by sex and country. Number of tumours (N) included and the 5–year age–standardised 
(ICSS) relative survival in percent with 95% confi dence intervals (RS (CI)). Nordic cancer survival study 1964–2003.  
Iceland Norway Sweden

RS (CI) N RS (CI) N RS (CI)

 14 (5–44) 465 18 (15–23)   834 18 (15–22)
 14 (5–44) 535 21 (17–25) 1 029 22 (19–25)

  32 (20–52) 584 30 (26–35) 1 191 30 (27–33)
  32 (20–52) 598 36 (32–41) 1 525 38 (36–41)
 55 (38–80) 565 38 (33–43) 1 598 46 (43–49)
 64 (46–88) 659 46 (42–51) 1 489 54 (51–57)
 66 (49–90) 787 53 (49–57) 1 780 62 (59–65)
 71 (59–85) 929 58 (55–61) 1 886 68 (66–70)

 18 (7–46) 376 21 (17–26)   544 19 (16–24)
 18 (7–46) 337 30 (25–37)   694 25 (22–29)

  42 (25–71) 377 36 (31–42)   770 38 (34–42)
  42 (25–71) 424 39 (34–45)   989 41 (37–44)
  52 (39–70) 417 39 (34–45)   986 50 (47–54)
  52 (39–70) 500 53 (48–58)   987 59 (56–63)
 59 (42–83) 615 62 (57–67) 1 125 66 (63–69)
 68 (54–86) 662 64 (61–68) 1 244 70 (68–73)
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival   .
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co-morbidity could be a candidate as an explanatory 
factor. 

 The Nordic countries are rather similar with 
respect to rates of leukaemia incidence, as are trends 
in incidence, mortality and survival for both acute 
and other leukaemias. The only exception is Sweden 
where the underreporting of leukaemia and lym-
phoma incidence is evident until the 1980s [18] and 
still present in 1998 [19], and clearly indicated by 
the higher mortality than incidence rates during this 
period. The reason for the underreporting is largely 
unknown but may be due to the fact that leukaemias 
are often diagnosed at haematology departments 
without the use of services from pathology depart-
ments. Reporting from pathology labs are tradition-
ally well integrated with cancer registration however 
reported to be less so in Sweden [19].The problems 
in reporting is to some extent counteracted in the 
other Nordic countries by supplementary use of 
information from death certifi cates which is not the 
case in Sweden. It is worthy of note that survival 
after an acute leukaemia is similar in each Nordic 
population, even in the period where registration is 
considered incomplete in Sweden. We see the same 
Figure 8.     Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for other leukaemia by sex and country. Nordic cancer survival study 1964–2003.  
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Men Women

Age 0–29 30–49 50–69 70–79 80–89 90 � 0–29 30–49 50–69 70–79 80–89 90 � 

 Denmark 
1964–1968  4  3  1 0 0 ∗ 2 0 0 3 0 ∗

1969–1973 14  7  3 4 0 ∗ 17 2 1 0 0 ∗

1974–1978 24 17  3 2 0 ∗ 37 6 8 2 0 ∗

1979–1983 38 12  4 1 0 0 45 17 5 3 0 0
1984–1988 53 28  8 1 0 0 60 20 9 2 0 0
1989–1993 63 24 12 4 0 0 64 17 14 3 2 0
1994–1998 68 31 16 1 0 0 70 33 13 1 2 0
1999–2003 72 43 19 4 0 0 77 43 16 3 1 0 
 Finland 
1964–1968  2  2  2 0 0 ∗ 3 5 0 0 0 ∗

1969–1973  8  0  3 0 0 ∗ 11 2 7 0 13 ∗

1974–1978 25  2  4 0 0 ∗ 39 5 1 3 0 ∗

1979–1983 41 14  6 1 0 ∗ 58 12 5 4 0 ∗

1984–1988 57 28 12 3 5 ∗ 68 20 12 2 0 ∗

1989–1993 72 33 16 0 0 ∗ 72 44 21 6 0 ∗

1994–1998 69 44 10 4 0 ∗ 80 50 23 2 0 0
1999–2003 74 44 17 5 0 ∗ 81 53 27 4 0 0 
 Iceland 
1964–1968  13 ∗  12 ∗ ∗ ∗  8 ∗ ∗ ∗ ∗ ∗

1969–1973  13 ∗  12 ∗ ∗ ∗  8 ∗ ∗ ∗ ∗ ∗

1974–1978  35 ∗  10 ∗ ∗ ∗  31 0 ∗ ∗ ∗ ∗

1979–1983  35 ∗  10 ∗ ∗ ∗  31 0 ∗ ∗ ∗ ∗

1984–1988  56  13   9 ∗ ∗ ∗  83  67  11 ∗ 0 ∗

1989–1993  56  13   9 ∗ ∗ ∗  83  67  11 ∗ 0 ∗

1994–1998  89 ∗  17 ∗ ∗ ∗  73  51  1 ∗ ∗ ∗

1999–2003  89 ∗  17 ∗ ∗ ∗  73  51  1 ∗ ∗ ∗

 Norway 
1964–1968 2  2  1 0 0 ∗ 6 3 1 0 0 ∗

1969–1973 15  6  1 0 0 0 22 4 3 0 0 ∗

1974–1978 33 13  8 1 0 ∗ 38 4 1 1 0 0
1979–1983 48 14  4 0 0 0 58 6 4 4 3 ∗

1984–1988 58 30 10 1 0 ∗ 61 21 11 0 0 ∗

1989–1993 70 34 10 8 0 ∗ 75 25 7 1 0 0
1994–1998 69 32  9 0 0 ∗ 75 42 19 3 0 0
1999–2003 74 36 11 0 0 ∗ 79 48 17 4 0 0 
 Sweden 
1964–1968  3  8 13 11 6 ∗ 4 9 14 9 6 0 
1969–1973  7  8 13 15 4 ∗ 16 8 11 11 13 69
1974–1978 31  8  8 2 0 ∗ 38 11 9 5 7 58
1979–1983 44  7  4 4 0 0 53 19 7 1 2 0
1984–1988 63 26 12 2 0 0 67 15 13 5 0 0
1989–1993 68 27 13 6 0 0 71 29 17 6 1 0
1994–1998 78 38 16 4 2 0 78 39 16 5 1 0
1999–2003 77 45 17 5 2 0 80 47 24 4 1 0
pattern with respect to excess mortality for other 
cancer sites, refl ecting that the time window shortly 
after diagnosis is very critical to prognosis. The 
increase in survival for all types of leukaemia can 
likely be ascribed to improved therapy, with chemo-
therapy the modality of choice. Evidently the crude 
division into acute and other leukaemia is insuffi cient 
for clinical purposes, and our results capture only 
the general observation of rapid and successful 
developments in treatment. The survival results we 
observe for acute leukaemia among younger patients 
predominantly refl ect acute lymphocytic leukaemia 
(ALL) survival and among older patients those diag-
nosed with AML. For the other leukaemias, survival 
among the older age groups is dominated by CLL. 
It is well known that treatment regimes differ between 
the leukaemia subtypes, but for all, irrespective of the 
age of the patient, the focus is on the control of 
  Table IX. Trends in 5–year age–specifi c relative survival in percent after acute leukaemia by sex and country. Nordic cancer survival study 
1964–2003.  
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival.   
 ∗Too few patients to calculate survival, see ref. [12].   
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Men Women

Age 0–49 50–59 60–69 70–79 80–89 90 � 0–49 50–59 60–69 70–79 80–89 90 � 

 Denmark 
1964–1968 25 36 18 13  2  0 32 30 33 20  8  0
1969–1973 26 32 30 18 13 ∗ 27 44 43 22  8 ∗

1974–1978 32 43 30 18  7 70 26 37 34 32 23 40
1979–1983 42 52 39 26  6  0 51 47 58 39 15  0 
1984–1988 53 59 39 36 24  0 64 60 57 40 17  0
1989–1993 72 66 55 39 24 25 54 70 62 54 42 16
1994–1998 72 72 60 49 33 54 75 77 67 58 39 12
1999–2003 78 82 70 53 33 19 88 83 73 59 40 22
 Finland 
1964–1968 19 36 30 23 11 ∗ 29 28 35 20 10 ∗

1969–1973 21 43 32 22  0 ∗ 21 47 43 30 36 ∗

1974–1978 40 51 46 33 11  0 49 50 52 38 19 ∗

1979–1983 37 52 48 48 17  0 43 55 59 47 35  0
1984–1988 51 56 57 40 17 96 52 68 65 47 28 30
1989–1993 65 71 63 42 17  0 62 66 55 55 24  0
1994–1998 69 71 60 48 22  0 71 72 59 46 26 18
1999–2003 80 74 65 40 22  0 81 74 72 51 22  6
 Iceland 
1964–1968  13  13  13  23   0 ∗  21  21  21  22 ∗ ∗

1969–1973  13  13  13  23   0 ∗  21  21  21  22 ∗ ∗

1974–1978  35  35  35  26  32 ∗  52  52  52  20  47 ∗

1979–1983  35  35  35  26  32 ∗  52  52  52  20  47 ∗

1984–1988  51  51  51 45 90 ∗  60  60  60  64   0 ∗

1989–1993  82  82  82 34 51 ∗  60  60  60  64   0 ∗

1994–1998  74  74  74 65 40 ∗  74  74  74 38 46 ∗ 
1999–2003  83  83  83 69 33 ∗  73  73  73 62 60 ∗

 Norway 
1964–1968 19 25 26 12  9 ∗ 21 36 16 18 16 ∗

1969–1973 24 28 26 16  9  0 29 39 34 28 20 ∗

1974–1978 35 47 31 29 10 48 46 50 43 28 17  0
1979–1983 39 60 44 22 17  0 34 54 49 37 11  0 
1984–1988 48 58 44 28 13  0 39 47 54 32 18  0 
1989–1993 68 65 50 37 19  0 58 68 64 46 26 42
1994–1998 59 75 61 42 29 39 63 77 70 58 36  0
1999–2003 75 75 66 48 33 18 68 74 78 56 41 18
 Sweden 
1964–1968 15 26 22 16 11  0 14 31 25 15 11  0
1969–1973 16 34 27 18 9  0 13 38 31 21 19  0
1974–1978 28 40 41 26 10  0 35 60 44 29 20  0
1979–1983 49 50 43 32 21  0 40 51 48 39 22 51
1984–1988 53 64 51 38 27  0 49 55 59 49 33 14
1989–1993 67 67 61 47 29 32 65 74 63 58 32 27
1994–1998 75 73 66 56 42 20 76 75 72 64 42 24
1999–2003 79 81 72 62 47  9 80 82 78 67 43 27
the systemic disease. More recent successful treat-
ment regimes e.g. for chronic myeloid leukaemia 
(CML), where imatinib (Gleevec) is the current 
treatment of choice [20], offer the promise of further 
improvement in leukaemia survival. The latter is 
believed to explain a marked increase in the median 
survival of CML, an observation that is unlikely 
to be picked up in a future study given that 
CLL dominates the other leukaemia group, but could 
be studied using the sub-typing of leukaemias 
usually available today in the cancer registries [20]. 
The classifi cations in the past of lymphomas and 
leukaemias alongside the changes in diagnostic 
precision will infl uence the survival trends, and a 
proper analysis on subtypes should be combined 
with quality control and a complete revision of data 
and the pathology for the entire time period under 
study. 
  Table X. Trends in 5–year age–specifi c relative survival in percent after other leukaemia by sex and country. Nordic cancer survival study 
1964–2003.  
   Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival   .
 ∗Too few patients to calculate survival, see ref. [12].   
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 In conclusion, the lymphoid and haematopoietic 
cancer incidence, mortality and survival in the Nor-
dic countries are much more similar than is seen for 
many other cancer forms. This may be expected 
given the nature of the diseases and that the fi rst-line 
treatment is often systemic. We do however observe 
a general pattern that Danish patients with these 
diseases fare a little worse than their Nordic neigh-
bours. The excess mortality rates for Danish patients 
one to three months after diagnosis rank highest, and 
role of co-morbidity related to lifestyle factors and 
its contribution to the success of chemotherapy and 
radiation should be considered in further studies.                                               
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