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HIGHLIGHTS

Incidence

 •  Lymphomas now represent 4-5% of all new malignancies diagnosed in the United States and are the most common 
hematologic malignancy.

 •  Lymphomas accounted for 19% of all cancers in 15- to 29-year-olds in the United States during the time period 
1975 to 1999.

 •  In the adolescent and young adult population, the incidence of all lymphomas relative to other cancers decreased 
with age during this period—from 26% in 15- to 19-year-olds to 15.8% in 25- to 29-year-olds.

 •  Females had a higher incidence of Hodgkin lymphoma in the 15- to 19-year age group. Males had a higher incidence 
of all lymphomas in all other age groups.

 •  Incidence of Hodgkin lymphoma in the adolescent and young adult age group was highest in white non-
Hispanics.

 •  The incidence of Hodgkin lymphoma as a function of age is bimodal, with a peak between 20 and 25 years of age 
and a second peak between 75 and 80 years of age.

 •  The incidence of non-Hodgkin lymphoma was highest in white non-Hispanics in the 15- to 19-year age group but 
highest in African Americans/blacks in the 20- to 29-year age group.

Mortality & Survival

 •  Males had higher mortality from lymphomas than females at all ages.

 •  Mortality for all lymphomas was comparable for 15- to 19-year-old whites and African Americans/blacks, but was 
higher for African Americans/blacks at all ages ≥ 20 years.

 •  Although little change in lymphoma survival for the 15- to 29-year age group has been observed, there has been 
marked improvement in survival in the < 15-year age group.

 •  Five-year survival for lymphomas in the 15- to 29-year age group was similar for all racial/ethnic groups.

Risk Factors 

 •  Factors associated with a high standard of living may contribute to delayed exposure to childhood infections 
and subsequent delay in maturation of cell immunity. EBV infection acquired in adolescence, with subsequent 
development of infectious mononucleosis, may increase the risk of Hodgkin lymphoma in adolescents and young 
adults.

 •  A history of autoimmune disorder, family history of malignancy/hematopoietic disorder, and Jewish ethnicity are 
all risk factors for Hodgkin lymphoma.

 •  HIV infection predisposes to both Hodgkin and non-Hodgkin lymphoma.

 •  EBV infection has been linked to non-Hodgkin lymphoma. 

 •  Autoimmune disorders, Helicobacter pylori infection, genetic susceptibility, male gender, tobacco use, and chemical 
exposure have been linked to an increased risk of non-Hodgkin lymphoma.

INTRODUCTION

In the time period 1975 to 1999, lymphomas accounted 
for 19% of cancers in 15- to 29-year-olds in the 
United States. In 2004 they represented 4-5% of all 
new malignancies diagnosed in the United States and 
were the most common hematologic malignancy.1,2

Cancer was the sec ond leading cause of death for 
all ages combined. In males between the ages of 
20 and 40, non–Hodgkin lymph oma was the fourth 
most common malignancy and the fi fth lead ing cause 
of cancer death. In the adolescent and young adult 
population, the incidence of all lymphomas relative to 
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other cancers decreased with age during the time per-
iod 1975 to 1999—from 26% in 15- to 19-year-olds to 
15.8% in 25- to 29-year-olds (Figure 3.1).

METHODS, CLASSIFICATION SYSTEM, AND 
BIOLOGICAL IMPLICATIONS

In the International Classification of Childhood 
Cancer (ICCC), Lymphomas and Reticuloendothelial 
Neoplasms are in category II. Since many of the 
morphology codes used to designate ICCC category II 
changed between ICD-O-2 and ICD-O-3, the following 
discussion on specifi c histologies will only use the ICD-
O-2 class ifi cation. Not included in ICCC is Letterer-
Siwe disease (9722).

In the ICCC, category II is divided into: II(a) 
Hodgkin lymphoma; II(b) Non-Hodgkin Lymphoma; 
I I(c) Burkitt Lymphoma ; I I(d) Miscellaneous 
Lymphoreticular Neoplasms; and II(e) Unspecifi ed 
Lymphomas. Hodgkin lymphoma spans codes 
9650-9667 and includes specifi c types of Hodgkin 
lymphoma [mixed cellularity (9652), lymphocytic 
depletion (9653-9655), lymphocytic predominance 
(9657-9659), nodular sclerosis (9663-9664), and mixed 
types (9665-9667)], Hodgkin lymphoma not otherwise 
specified (9650), Hodgkin paragranuloma (9660), 
Hodgkin granuloma (9661), and Hodgkin sarcoma 
(9662). The ICCC Non-Hodgkin lymph oma category 
II(b) is constituted by specifi c types of non-Hodgkin 
lymphoma (9670-9686, 9688, 9690-9717), non-
Hodgkin malignant lymphoma (9591), lymphosarcoma 
(9592), retic ulosarcoma (9593), microglioma (9594), 
true histiocytic lymphoma (9723), and diffuse malig-
nant lymph oma (9595). The ICCC Burkitt Lymph oma
II(c) category is Burkitt lymphoma (9687). The ICCC 
Miscellaneous Lymphoreticular Neoplasm category—
II(d) —includes malignant histiocytosis (9720), 
plasma cytoma (9731), multiple myeloma (9732), mast 
cell tum ors (9740-9741), immunoproliferative dis-
ease NOS (9760), Walden strom macroglobulinemia 
(9761), alpha heavy chain disease (9762), gamma 
heavy chain disease (9763), and immunoproliferative 
small intestinal disease (9764). ICCC Unspecifi ed 
Lymphoma category II(e) is limited to malignant 
lymphoma, NOS (9590) in the ICD-O-2.
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Figure 3.1: Incidence of All Lymphoma Relative to All Cancer, 
SEER 1975-1999

As explained in the Methods chapter, data are present-
ed for 15- to 29-year-olds with comparisons to the age 
groups 0 to 15 years and 30 to 44+ years, as appropriate. 
For some analyses the entire age range from birth to 85+ 
years is included. The absence of data in any fi gure or 
table within this chapter means that too few cases were 
available for analysis; it does not mean that the rate or 
change in rate was zero. 

Non-Hodgkin lymphoma (NHL) can be defi ned as only 
II(b) or as multiple subgroups of II. For example, ICCC 
categories II(b,c,e) constitute non-Hodgkin lymphoma 
in the SEER site recode and in the mortality data and 
II(d) is reported under Miscellaneous neoplasms for 
both. Since medical terminology used to describe the 
subtypes of NHL has undergone change, the specifi c 
subtypes have not been emphasized. When lymphoma 
occurs among 15- to 29-year-old patients, it represents a 
transition from pediatric to adult disease.

INCIDENCE

Age-Specifi c Incidence

Table 3.1 depicts the incidence of all lymphomas in 
the pediatric and adolescent/young adult age group. 
Average incidence in the U.S. increased with age for 
all lymphomas per million people. When observing the 
incidence trend and the average annual percent increase 
in incidence, the greatest increase was within the 
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non-Hodgkin lymphoma group, consistent with the 
adult experience.3

In Figure 3.2, the incidence of lymphoma by ICCC type 
from 1975 to 2000 is further delineated by age. A progres-
sive increase was seen in non-Hodgkin lymphoma II(b) 
from birth to age 80. Burkitt lymphoma occurred at all 
ages, with three peaks in incidence: between the ages of 
5 and 10 years, 35 and 45 years, and after 70 years. Over 
all age groups, the lowest rate of Burkitt lymphoma was in 
20- to 24-year-olds. The incidence of Hodgkin lymphoma 
peaked twice, during the 20- to 24-year age interval and 
again in late adulthood as described further below.

Gender-Specifi c Incidence

Figure 3.3 depicts overall incidence per year per million for 
all lymphomas, by gender. Male incidence was predomi-
nant in all age groups, particularly in very young children 
and those over 30 years of age. If one observes incidence 
by gender for Hodgkin lymphoma, male predominance 
was not as striking as in lymphoma overall (Figure 3.4). 

Female incidence of Hodgkin lymphoma was higher than 
the male incidence in the 15- to 19-year age group, but 

Table 3.1 Incidence of Lymphoma in Persons Younger Than 30 Years of Age, U.S., 1975-2000

AGE AT DIAGNOSIS (YEARS) <5 5-9 10-14 15-19 20-24 25-29

U.S. population, year 2000 census (in millions) 19.176 20.550 20.528 20.220 18.964 19.381

HODGKIN LYMPHOMA*

  Average incidence per million, 1975-2000, SEER 0.5 4.1 13.3 36.6 49.9 49.8

  Average annual % change in incidence, 1975-2000, SEER na -2.3% -0.6% -0.4% 0.2% 1.0%

  Estimated incidence per million, year 2000, U.S. na 2.5 12.2 34.7 51.3 55.3

  Estimated number of persons diagnosed, year 2000, U.S. 10 84 273 702 973 1,072

NON-HODGKIN LYMPHOMA**

  Average incidence per million, 1975-2000, SEER 3.4 5.4 7.1 11.7 16.5 27.3

  Average annual % change in incidence, 1975-2000, SEER na 0.2% 2.2% 2.3% 3.6% 6.2%

  Estimated incidence per million, year 2000, U.S. 2.8 5.5 8.8 14.3 21.8 39.3

  Estimated number of persons diagnosed, year 2000, U.S. 66 110 147 290 413 762

OTHER LYMPHOMA***

  Average incidence per million, 1975-2000, SEER 2.0 3.7 3.9 3.1 3.6 7.5

  Average annual % change in incidence, 1975-2000, SEER na -1.0% -0.7% 1.6% 9.8% 18.5%

  Estimated incidence per million, year 2000, U.S. 1.9 3. 3.6 3.5 5.6 12.5

  Estimated number of persons diagnosed, year 2000, U.S. 54 76 81 72 108 243

*ICCC II(a) **ICCC II(b) ***ICCC II(c,d,e)

����� ������������� ���������

����� ������� ��������

����� ����������� ��������

��
�
��
�
�
�
�
��
�
��
�
�
�
��
�
�
��
�
��
��
�
�

��� �� ��������� �������

����� ����������� ��������������� ���������

����� ������� ��������

�
� � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

��� �����

����

���

��

male incidence was slightly higher in 20- to 24- and 25- 
to 29-year-olds (Figure 3.4). In Non-Hodgkin lymphoma, 
male incidence was higher for all age groups (Figure 3.5). 
This held true when the numbers were age-adjusted to 
the 2000 U.S standard.

McMahon fi rst noted the bimodal incidence of Hodgkin 
lymphoma in 1957.4,5 Between 1975 and 2000, the fi rst 
peak occurred between 20 and 25 years of age (Figure 3.5). 

Figure 3.2: Incidence of Lymphoma by ICCC Group, SEER 1975-2000 
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The second peak—among older persons—occurred 
between 75 and 80 years of age, and was not as high as 
the initial incidence peak. As shown in Figure 3.4, more 
males than females were diagnosed in older patients.

Non-Hodgkin lymphoma was more common in males 
than females for all ages up to 45, with the male:female 
ratio increasing over this age interval to nearly 2-fold 
greater in males (Figure 3.6).

In Burkitt lymphoma, the male predominance was strik-
ing, with male:female ratios approaching 6 for the 5- to 
14- and 25- to 44-year age groups (Figure 3.7). Females 
in the 15- to 24-year age group had a higher incidence 
of Burkitt lymphoma relative to males than in younger 
or older age groups, with a male:female ratio at a nadir 
of 2.6 to 3.2.

When analyzed according to histologic type diagnosed 
between 1975 and 2000, the greatest change in non-Hodg-
kin lymphoma over the 15- to 29-year age span was the 
appearance of follicular (nodular) lymphoma, which 
was virtually non-existent before age 15 and increased 
in relative proportion to 11% among 25- to 29-year-olds 
(Figure 3.8). Diffuse small-cell lymphoma also in-
creased, and mantle cell lymphoma made its appearance 
in 15- to 29-year olds. Signifi cant decreases as a func-
tion of age were noted for lymphoblastic lymphoma and 
Burkitt lymphoma, with cases decreasing from 12% to 
4% and 10% to 4%, respectively, from the 15- to 19-year 
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Figure 3.3: Incidence of All Lymphoma (ICCC II) by Gender, 
SEER 1975-1999

Figure 3.4: Incidence of Hodgkin Lymphoma (ICCC IIa) by 
Gender, SEER 1975-1999

Figure 3.5: Incidence of Hodgkin Lymphoma, SEER 1975-2000 Figure 3.6: Incidence of Non-Hodgkin Lymphoma (ICCC IIb) by 
Gender, SEER 1975-2000
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age interval to the 25- to 29-year interval. When a more 
recent interval—1996 to 2002—was assessed according 
to histologic type, four types were more prominent than in 
the earlier era, particularly in 25- to 29-year-olds: Burkitt 
lymphoma, diffuse anaplastic large-cell lymphoma, cutan-
eous lymphomas, and diffuse marginal zone lymphoma 
(Figure 3.9 versus. Figure 3.8). There was a commensur-
ate decrease in diffuse, small-cell lymphoma. This was 
probably due to pathologists being more specifi c about 
subtypes during recent years rather than to a real change 
in the incidence of the subtypes.

Correlative studies on the subtypes of non-Hodgkin 
lymph oma have shown that the incidence has risen, but 
that when the pathology of the subtypes were reviewed by 
a central reference, the subtype assignment varied from 
5-100% correlation and 77% of unclassifi ed lymphomas 
were placed into a subtype classifi cation.6 The SEER 
data base does not refl ect a centrally-reviewed population.

Racial/Ethnic Differences in Incidence

Figure 3.10 displays incidence by race/ethnicity for all 
lymphomas. In the 15- to 29-year age group, incidence 
was highest in white non-Hispanics while American In-
dians/Alaska Natives had the lowest incidence. A shift 
occurred in the next age group (30 to 44 years), where 
incidence was highest in the African American/black 
population.

Figure 3.11 shows the racial/ethnic differences in the 
incidence of Hodgkin lymphoma among the young. Non-
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Figure 3.7: Incidence of Burkitt Lymphoma (ICCC IIc) by Gender, 
SEER 1975-2000
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Figure 3.10: Incidence of All Lymphoma by Race/Ethnicity, 
SEER 1992-2000
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Figure 3.9: Histologic Types of Non-Hodgkin Lymphoma, SEER 
1996-2002
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Figure 3.8: Histologic Types of Non-Hodgkin Lymphoma, SEER 
1975-2000
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Hispanic whites had by far the greatest incidence in 15- 
to 29-year-olds, followed by African Americans/blacks, 
Hispanics, Asians/Pacifi c Islanders, and American In-
dians/Alaska Natives. The range in incidence of Hodg-
kin lymphoma according to race/ethnicity varied nearly 
10-fold in the 15- to 29-year age group. Above age 30, 
the incidence of Hodgkin lymphoma among whites and 
African Americans/blacks converged, but both races/eth-
nicities remained 2-fold or higher above the others. The 
higher incidence in white non-Hispanics in the adoles-
cent and young adult group has been attributed to higher 
socioeconomic status.7

Figure 3.12 displays the incidence of all non-Hodgkin 
lymphoma by race/ethnicity. Incidence increased for all 
groups as a function of age. Although white non-Hispan-
ics or Asians/Pacifi c Islanders had the highest incidence 
in the younger age groups, African Americans/blacks 
had the highest incidence at 20 years of age and older.

Trends in Incidence

Malignant lymphoma increased in incidence during the 
past quarter century among all age groups younger than 
age 45. The change in incidence for all lymphomas in 
the SEER registry from 1975 to 1999 was statistically 
signifi cant in all age groups over 19 years (Figure 3.13). 

Average annual percent change (AAPC) from 1975 
to 1999 is shown in Figure 3.14 for Hodgkin and non-
Hodgkin lymphoma. In all age groups, there was a great-
er increase in the incidence of non-Hodgkin lymphoma 
than in Hodgkin lymphoma. In non-Hodgkin lymphoma, 
the increase in incidence for all age groups over 15 years 
was statistically signifi cant. In Hodgkin lymphoma there 
was less of an increase for those over 45 years of age.

In Hodgkin lymphoma, only those 30- to 44-years of 
age demonstrated a statistically signifi cant increase in 
incidence; in patients over 45 years of age, a statisti-
cally signifi cant decrease in incidence was seen (Figure 
3.14; yellow bars). As seen in Figures 3.15 and 3.16, the 
increase in Hodgkin lymphoma occurred in females 
(Figure 3.15), whereas in non-Hodgkin lymphoma, the 
increase was in males (Figure 3.16)
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Figure 3.11: Incidence of Hodgkin Lymphoma by Race/Ethnicity, 
SEER 1992-2000

Figure 3.12: Incidence of Non-Hodgkin Lymphoma by Race/
Ethnicity, SEER 1992-2000

Figure 3.13: Average Annual Percent Change (AAPC) in 
Incidence for All Lymphoma, SEER 1975-1999
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OUTCOME

Mortality

Mortality in 15- to 29-year-olds with Hodgkin lymphoma 
during the time period 1975 to 1999 was 4.82 deaths 
per year per million (Figure 3.17; inset). The death rate 
doubled for 20- to 24 year-olds when compared to 15- to 
19-year-olds; rates for 25- to 29-year-olds reached nearly 
the maximum, as seen in Figure 3.17.

Mortality for adolescents and young adults with non-
Hodgkin lymphoma over a similar time period was 59 
deaths per year per million (Figure 3.18; inset). Mortality 
for non-Hodgkin lymphoma increased slowly as a func-
tion of age, with the highest rate in the over 45-year age 
group (Figure 3.18; inset).

Figure 3.19 displays mortality from 1975 to 1999 for those 
younger than 45 years of age for all lymphomas by gender. 
In all age groups, males had a higher mortality. This male 
predominance increased as a function of age, with nearly 
two times as many deaths among 25- to 44-year-old males 
as among females. Most of this gender difference was due 
to the higher incidence in males (Figure 3.3).

For Hodgkin lymphoma, the male excess occurred only 
over age 10 (Figure 3.20), and the comparison with 
incidence showed that there were more males than 
females dying of the disease between 15 and 40 years 
of age than expected from the incidence pattern (Figure 
3.21). This analysis suggests that male gender was an 
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Figure 3.14: Average Annual Percent Change (AAPC) in 
Incidence for Non-Hodgkin Lymphoma and Hodgkin Lymphoma, 
SEER 1975-1999

Figure 3.15: Average Annual Percent Change (AAPC) in 
Incidence for Hodgkin Lymphoma by Gender, SEER 1975-
1999

Figure 3.16: Average Annual Percent Change (AAPC) in Incidence 
for Non-Hodgkin Lymphoma by Gender, SEER 1975-1999

Figure 3.17: National Mor tality for Hodgkin Lymphoma, 
U.S.,1975-1999
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adverse prognostic factor in patients between 15 and 40 
years of age. Females are known to present with more 
favorable histology and lesser stage disease.7

For non-Hodgkin lymphoma, the male excess in mortality 
occurred at all ages (Figure 3.22), and the comparison 
with incidence revealed that under age 30 (Figure 3.6), the 
excess was not accounted for by differences in incidence. 
This analysis suggests that male gender was an adverse 
prognostic factor in patients younger than 30 years of age.

Similar analyses of mortality by race/ethnicity as function 
of age are shown in Figures 3.23 to 3.25. For all lymphoma, 
African Americans/blacks had the highest death rate for 
those over 20 years of age (Figure 3.23). The African 
American/black excess occurred for both Hodgkin 
lymphoma (Figure 3.24) and non-Hodgkin lymphoma 
(Figure 3.25). When compared with incidence patterns 
(Figures 3.10 and 3.11, the excess death rate among African 
Americans/blacks was not explained by differences in 
incidence, either in Hodgkin or non-Hodgkin lymphoma.

Survival

Figure 3.26 depicts the 5-year survival rate for all lympho-
mas as function of age at diagnosis, by 15-year intervals un-
til age 45, and as a single group in older patients. There was 
no progress in improving the 5-year survival rate among 
15- to 44-year-old patients with lymphoma during the past 
quarter century, in contrast to steady gains in this outcome 
measurement among younger and older patients. Hodgkin 
and non-Hodgkin lymphoma showed little to no signifi cant 
gain in 5-year survival rates over the years 1975 to 1998.
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Figure 3.18: National Mortality for Non-Hodgkin Lymphoma, 
U.S.,1975-2000

Figure 3.19: National Mortality for All Lymphoma by Gender, 
U.S.,1975-1999

Figure 3.20: National Mortality for Hodgkin Lymphoma by 
Gender, U.S.,1975-1999

Figure 3.21: Ratio of National Mortality to SEER Incidence for 
Hodgkin Lymphoma by Gender, U.S.,1975-1999
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Since 1990, there have been no signifi cant differences 
in 5-year survival rates among whites of either Hispanic 
or non-Hispanic ethnicity, African Americans/blacks, 
or Asians/Pacifi c Islanders with Hodgkin (Fig ure 3.27) 
or non-Hodgkin lymphoma (Figure 3.28). The suggest-
ion from comparisons of death rates to incidence that 
show a defi cit among African Americans/blacks ap-
plies to the period 1975 to 1998. It appears that this 
racial inequity may have been overcome by 1990.

Survival curves as a function of age are shown in Figures 
3.29 to 3.31 for patients followed by SEER from 1975 
to 1998. For all lymphomas, 15- to-29-year-old patients 
had an outcome similar to those younger than age 15 
when diagnosed, with the exception that there was less 
evidence for a plateau in the survival curve for 15- to 
29-year-old patients (Figure 3.29).

For Hodgkin lymphoma, 15- to-29-year-old patients did 
not fare as well as younger patients, with a continued 
fall-off in Hodgkin lymphoma survival and no evidence 
for a plateau in the survival curve (Figure 3.30). For non-
Hodgkin lymphoma, a progressive decline in survival was 
apparent when observed by 5-year age intervals (Figure 3.31).

The AAPC in 5-year survival rates from 1975 to 1997 for 
Hodgkin and non-Hodgkin lymphoma are shown in Fig-
ures 3.32 and 3.33. As suggested by the mortality versus 
incidence comparisons above, the least amount of progress 
occurred in 15- to 50-year-olds with Hodgkin lymphoma 
(Figure 3.32) and in 25- to 45-year-olds with non-Hodg-
kin lymphoma (Figure 3.33). The lack of progress was 

��� �� ����� �������

�
�
�
��

��
�
��

��
�
��
�
�
�
��
�
�
��
�

��
��
�
�

�� ��� ����� ����� ����� ����� ����� ����� �����
�

��

��

�� ������

����

����������� ��������

��� �� ����� �������

�
�
�
��

��
�
��

��
�
��
�
�
�
��
�
�
��
�

��
��
�
�

�� ��� ����� ����� ����� ����� ����� ����� �����
�

�

��

��

�� ������ ������������

��������

������� ��������������

������������� ��������

��� ��������

��� �� ����� �������

�
�
�
��

��
�
��

��
�
��
�
�
�
��
�
�
��
�

��
��
�
�

�� ��� ����� ����� ����� ����� ����� ����� �����

�

�

�

�

������ ������������

��������

������� ��������������

������������� ��������

������� ��������

�

��

��

��

��� �� ����� �������

�
�
�
��

��
�
��

��
�
��
�
�
�
��
�
�
��
�

��
��
�
�

�� ��� ����� ����� ����� ����� ����� ����� �����

������ ������������

��������

������� ��������������

������������� ��������

����������� ��������

Figure 3.22: National Mortality for Non-Hodgkin Lymphoma by 
Gender, U.S.,1975-1999

Figure 3.23: National Mortality for All Lymphoma by Race/
Ethnicity, U.S.,1990-2000

Figure 3.24: National Mortality for Hodgkin Lymphoma by Race/
Ethnicity, U.S.,1990-2000

Figure 3.25: National Mortality for Non-Hodgkin Lymphoma by 
Race/Ethnicity, U.S.,1990-2000
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particularly obvious for non-Hodgkin lymph oma. Both 
non-Burkitt, non-Hodgkin lymphoma and Burkitt lymph-
oma had little to no evidence for survival improvement 
when the 5-year survival rates were averaged out over the 
past quarter century (Figure 3.33). Some of the latter non-
Burkitt, non-Hodgkin lymphoma survival improvement 
defi cit may be due to lymphomas with a particularly 
poor prognosis that occurred during the human immuno-
defi ciency virus (HIV) epidemic of the 1980s.

RISK FACTORS

Hodgkin Lymphoma

Evidence suggests that Hodgkin lymphoma may repre-
sent several disease entities over the age spectrum, with 
different etiological factors for different age groups. In 
developing countries, children acquire Hodgkin lymph-
oma at an earlier age than in developed countries, and 
commonly show Epstein-Barr virus (EBV) genomic 
sequences in the Reed-Sternberg cells.8,9 Incidence of 
Hodgkin lymphoma in developed countries peaks in 
the adolescent and young adult years, and again in 
older adults.10 This refl ects the bimodal peak fi rst noted 
by McMahon.4 An increased risk of developing Hodgkin 
lymphoma in the early age group has been linked to a 
higher socioeconomic status and standard of living 
during childhood that includes low housing density, 
high maternal education, and few older siblings. These 
conditions may contribute to a delay in exposure to 
common childhood infections and a subsequent delay in 
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Figure 3.26: 5-Year Survival for All Lymphoma by Era, SEER

Figure 3.27: 5-Year Survival for Hodgkin Lymphoma by Race/
Ethnicity, SEER 1990-1998

Figure 3.28: 5-Year Survival for Non-Hodgkin Lymphoma by 
Race/Ethnicity, SEER 1990-1998

Figure 3.29: Survival Rates for All Lymphoma, SEER 
1975-1998
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maturation of cell immunity.11 Yet in the younger (< 10 
years) and older (> 45 years) age groups, the association 
with higher socioeconomic status is reversed.12 Among the 
histologic subtypes of Hodgkin lymphoma, the nodular 
sclerosing subtype has a more favorable prognosis.13

Epstein Barr virus (EBV) is considered a primary etio-
logic agent for Hodgkin lymphoma.14 While the evidence 
points to EBV as a cofactor in the development of Hodgkin 
lymphoma, the exact relationship of the infection to the 
subsequent development of tumor is not completely delin-
eated.12 The presence of the EBV genome in Reed-Stern-
berg cells is associated with the mixed cellularity sub-type.7

Genetic susceptibility is also a factor for adolescents and 
young adults. The risk of developing Hodgkin lymphoma 
is signifi cantly higher for those with relatives with the 
disease; the risk is higher for males than females, and 
for siblings than for parents or offspring.15 Adults with 
Hodgkin lymphoma are more likely to have children who 
develop the disease at a younger age, that is, in adoles-
cence and young adulthood.16

In patients with HIV infection, there is an increase in 
both Hodgkin and non-Hodkgin lymphoma.17,18 Other 
risks associated with the development of Hodgkin lymph-
oma in this age group are a history of autoimmune dis-
order, a family history of cancer/hematopoietic disorder, 
and Jewish ethnicity.11,15,16

Non-Hodgkin Lymphoma

The etiology of non-Hodkgin lymphoma in adolescents 
and young adults is complex. Several risk factors have 
been identifi ed, including HIV infection, immunodefi -
ciency syndromes, immunosuppressive therapies, EBV 
or helicobacter pylori infection, genetic susceptibility, 
tobacco, chemical or other environmental exposure.2,19-23

Incidence is twice as high in males than females, and is 
higher in whites than African Americans/blacks.24

Recent studies indicate that the incidence of non-Hod-
kgin lymphoma has increased nearly 80% since the 
1970s.1,24 In underdeveloped countries, there is a doc-
umented link between EBV and Burkitt lymphoma,19

while in the developed world EBV is also associated with 
other sub types of non-Hodgkin lymphoma.12
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Figure 3.30: Survival Rates for Hodgkin Lymphoma, 
SEER 1975-1998

Figure 3.31: Survival Rates for Non-Hodgkin Lymphoma, 
SEER 1975-1998

Figure 3.32: Average Annual Percent Change (AAPC) in 5-Year 
Survival for Hodgkin Lymphoma, SEER, 1975-1997
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Secondary neoplasms are well documented sequelae of 
HIV infection, and account for an increase in non-Hod-
gkin lymphoma incidence, particularly in males.18,25 The 
increase in non-Hodgkin lymphoma has persisted in the 
face of a stabilization of the incidence of new cases of 
HIV and with improved treatments for the infection. 

SUMMARY

Lymphomas are common cancers in the 15- to 29-year 
age group. Hodgkin and non-Hodgkin lymph omas, 
while distinct entities, share some common risk fact-
ors such as EBV and HIV infection, overall male 
predominance and an association with immunode-
fi ciency syndromes. There is no apparent racial/ethnic 
infl uence over the entire age spectrum. While there has 
been an improvement in survival in the pediatric non-
Hodgkin lymphoma group under 15 years of age, no 
such improvement has been noted in the older adolescent 
and young adult age group. With the advent of mono-
clonal antibody biologic treatments, an improvement in 
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Figure 3.33: Average Annual Percent Change (AAPC) in 5-Year 
Survival Rate, SEER 1975-1997

REFERENCES

 1.  Fisher RI, Mauch PM, Harris NL, Friedberg JW: Lymphomas: Non-Hodgkin’s Lymphomas. In: DeVita VT 
Jr, Hellman S, Rosenberg SA (eds): Cancer: Principles & Practice of Oncology, 7th edition. Philadelphia, 
Pennsylvania: Lippincott Williams & Wilkins, 2005, pp. 1957-98.

 2.  Jemal A, Murray T, Samuels A, Ghafoor A, Ward E, Thun MJ: Cancer Statistics, 2003. CA Cancer J Clin 
2003;53:5-26.

 3.  Steliarova-Foucher E, Stiller C, Lacour B, Kaatsch P: International Classification of Childhood Cancer, third 
edition. Cancer 2005;103:1457-67.

 4.  McMahon B: Epidemiogical evidence on the nature of Hodgkin’s Disease. Cancer 1957;10:1045.
 5.  Ries LAG, Kosary CL, Hankey BF, Miller BA, Harras A, Edwards BK (eds): SEER Cancer Statistics Review, 

1973-1994, National Cancer Institute. NIH Pub. No. 97-2789. Bethesda, MD, 1997.
 6.  Clarke CA, Glaser SL, Dorfman RF, Bracci PM, Eberle E, Holly EA; Expert review of non-Hodgkin’s lymphomas 

in a population-based cancer registry: reliability of diagnoisis and subtype classifications. Cancer Epidemiol 
Biomarkers Prev 2004;13:138-43.

 7.  Mueller NE, Grufferman S: The epidemiology of Hodgkin’s Disease. In: Mauch PM, Armitage JO, Diehl V, Hoppe 
RT, Weiss LM (eds): Hodgkin’s Disease. Philadelphia: Lippincott Williams & Wilkins, 1999, pp. 61-78.

 8.  Sleckman BG, Mauch PM, Ambinder RF, et al.: Epstein-Barr virus in Hodgkin’s disease: correlation of risk 
factors and disease characteristics with molecular evidence of viral infection. Cancer Epidemiol Biomarkers 
Prev 1998;7:1117-21.

 9.  Glaser SL, Lin RJ, Stewart SL, et al.: Epstein-Barr virus-associated Hodgkin’s disease: epidemiologic 
characteristics in international data. Int J Cancer 1997;70:375-82.

 10.  Chang ET, Montgomery SM, Richiardi L, Ehlin A, Ekbom A, Lambe M: Number of siblings and risk of Hodgkin’s 
lymphoma. Cancer Epidemiol Biomarkers Prev 2004;13:1236-43.

survival is anticipated for both Hodgkin and non-Hodg-
kin lymphoma. Follicular lymphoma and mantle cell lym-
phoma, both subsets of non-Hodgkin lymphoma, have 
shown durable responses to combination therapy with 
anti CD20 antibody and aggressive chemotherapy.26-28



CHAPTER 3 LYMPHOMAS & RETICULOENDOTHELIAL NEOPLASMS

SEER AYA Monograph 38 National Cancer Institute

 11.  Chang ET, Zheng T, Weir EG, et al.: Childhood social environment and Hodgkin’s lymphoma: new findings from 
a population-based case-control study. Cancer Epidemiol Biomarkers Prev 2004;13:1361-70.

 12.  Ambinder RF, Weiss LM: Association of Epstein-Barr virus with Hodgkin’s disease. In: Mauch PM, Armitage 
JO, Diehl V, Hoppe RT, Weiss LM (eds): Hodgkin’s Disease. Philadelphia: Lippincott Williams & Wilkins, 1999, 
pp. 79-100.

 13.  Henderson BE, Dworsky R, Pike MC, et al.: Risk factors for nodular sclerosis and other types of Hodgkin’s 
Disease. Cancer Research 1979;39:4507-11.

 14.  Jarrett RF: Risk factors for Hodgkin’s lymphoma by EBV status and significance of detection of EBV genomes 
in serum of patients with EBV-associated Hodgkin’s lymphoma. Leuk Lymphoma 2003;44(Suppl 3):S27-32.

 15.  Goldin LR, Pfeiffer RM, Gridley G, et al.: Familial aggregation of Hodgkin lymphoma and related tumors. Cancer 
2004;100:1902-8.

 16.  Staratschek-Jox A, Shugart YY, Strom SS, Nagler A, Taylor GM: Genetic susceptibility to Hodgkin’s lymphoma 
and to secondary cancer: workshop report. Ann Oncol 2002:13(Suppl 1):30-3.

 17.  Calza L, Manfredi R, Colangeli V, Dentale N, Chiodo F: Hodgkin’s disease in the setting of human 
immunodeficiency virus infection. Scand J Infect Dis 2003;35:136-41.

 18.  Chiu BC, Weisenburger DD: An update of the epidemiology of non-Hodgkin’s lymphoma. Clin Lymphoma 
2003;4:161-8.

 19.  Muller AM, Ihorst G, Mertelsmann R, Engelkhardt M: Epidemiology of non-Hodgkin’s lymphoma (NHL): trends, 
geographic distribution, and etiology. Ann Hematol 2005;84:1-12.

 20.  Morton LM, Hartge P, Holford TR, et al.: Cigarette smoking and risk of non-Hodgkin lymphoma: a pooled analysis 
from the International Lymphoma Epidemiology Consortium (interlymph). Cancer Epidemiol Biomarkers Prev 
2005;14:925-33.

 21.  McDuffie HH, Pahwa P, Spinelli JJ, et al.: Canadian male farm residents, pesticide safety handling practices, 
exposure to animals and non-Hodgkin’s lymphoma (NHL). Am J Ind Med 2002;Suppl 2:54-61.

 22.  Fritschi L, Johnson KC, Kliewer EV, Fry R, Canadian Cancer Registries Epidemiology Research Group: Animal-
related occupations and the risk of leukemia, myeloma, and non-Hodgkin’s lymphoma in Canada. Cancer Causes 
Control 2002;13:563-71.

 23.  Cote TR, Biggar RJ, Rosenberg PS, et al.: Non-Hodgkin’s lymphoma among people with AIDS: incidence, 
presentation and public health burden. AIDS/Cancer Study Group. Int J Cancer 1997;73:645-50.

 24.  Westergaard T, Melbye M, Pedersen JB, Frisch M, Olsen JH, Andersen PK: Birth order, sibship size and risk 
of Hodgkin’s disease in children and young adults: a population-based study of 31 million person-years. Int J 
Cancer 1997;72:977-81.

 25.  Gutensohn N, Cole P: Childhood social environment and Hodgkin’s Diease. N Engl J Med 1981;304:135-40.
 26.  Vose JM, Link BK, Grossbard ML, Czuczman M, Grillo-Lopez A, Fisher RI: Long-term update of a phase II 

study of rituximab in combination with CHOP chemotherapy in patients with previously untreated, aggressive 
non-Hodgkin’s lymphoma. Leuk Lymphoma 2005;46:1569-73.

 27.  Romaguera JE, Fayad L, Rodriguez MA, et al.: High rate of durable remissions after treatment of newly diagnosed 
aggressive mantle-cell lymphoma with rituximab plus hyper-CVAD alternating with rituximab plus high-dose 
methotrexate and cytarabine. J Clin Oncol 2005;23:7013-23.

 28.  Hiddemann W, Kneba M, Dreyling M, et al.: Frontline therapy with rituximab added to the combination of 
cyclophosphamide, doxorubicin, vincristine and prednisone (CHOP) significantly improves the outcome for 
patients with advanced–stage follicular lymphoma compared with therapy with CHOP alone: results of a 
prospective randomized study of the German Low-Grade Lymphoma Study Group. Blood 2005;106:3725-32.




