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Background: Survival rates are usually used to evaluate the effect of cancer

treatment and prevention. This study aims to analyze the 5-year relative survival

of non-Hodgkin lymphoma (NHL) in United States using population-based

cancer registry data.

Methods: A period analysis was used to evaluate the improvement in long-term

prognosis of patients with NHL from 2004 to 2018, and a generalized linear

model was developed to predict the 5-year relative survival rates of patients

during 2019–2023 based on data from the SEER database stratified by age, sex,

race and subtype.

Results: In this study, relative survival improved for all NHL, although the extent

of improvement varied by sex, age group and lymphoma subtype. Survival

improvement was also noted for NHL subtypes, although the extent varied,

with marginal-zone lymphoma having the highest 5-year relative survival rate

(92.5%) followed by follicular lymphoma (91.6%) and chronic lymphocytic

leukemia/small lymphocytic lymphoma (87.3%). Across all subtypes, survival

rates were slightly higher in females than inmales. Survival rates are lower in the

elderly than in the young. Furthermore, the study demonstrated that black

patients had lower NHL survival rates than white patients. Survival rates for NHL

were higher in rural areas than in urban areas. Patients with extra-nodal NHL

had a higher survival rate than patients with nodal NHL.

Conclusion: Overall, patient survival rates for NHL gradually improved during

2004–2018. The trend continues with a survival rate of 75.2% for the period

2019–2023. Analysis by NHL subtype and subgroups indicating that etiology

and risk factors may differ by subtype. Identification of population-specific
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prevention strategies and treatments for each subtype can be aided by

understanding these variations.
KEYWORDS

non-Hodgkin’s lymphoma, relative survival rate, period analysis method, SEER,
survival trend analyses
Introduction

Non-Hodgkin lymphoma (NHL) is a lymphohematopoietic

system malignancy with a wide range of symptoms. NHL is the

seventh most common cancer and the sixth leading cause of

cancer death in the USA (1). It was estimated that 81,560 new

cases of NHL and 20,720 patient deaths fromNHLwould occur in

the USA in 2021 (2). Despite NHL being a prevalent cancer in

children and adolescents, most NHL cases are in adults (3).

Diffuse large B-cell lymphoma (DLBCL), chronic lymphocytic

leukemia/small lymphocytic lymphoma (CLL/SLL), and follicular

lymphoma (FL) are the three most common NHL subtypes,

making up about two-thirds of NHLs. The most prevalent T-

cell lymphoma subtype, known as peripheral T-cell lymphoma

(PTCL), makes up about half of all T-cell NHLs (4).

NHL survival rates have recently improved due to advances

in treatment methods (5). NHL incidence has decreased due to

advancements in HIV/AIDS treatment (6). NHL prognosis

differs with race, sex, and age. For example, NHL is most

commonly diagnosed in adults older than 60 years, and

younger patients have much higher survival rates (7). Some

studies have found that the survival rates are in females than in

males (8), and in white patients than in black patients (5). People

with low socioeconomic statuses reportedly have lower survival

rates after an NHL diagnosis (9).

Understanding the long-term survival trends of NHL and its

prognostic factors could help with clinical prevention and

treatment. Relative survival is a key indicator to assess patient

prognosis. We used period analysis to stratify patients with NHL

registered in the SEER database during 2004–2018 by age, sex,

race, area, histology and disease site to assess their survival trends.

We also developed a model-based period analysis method to

predict the survival rate during 2019–2023 and explored possible

causes of differences in survival with this period.
Material and methods

Data source

The data of this study were obtained from the SEER

database, which is a large, population-based data set that
02
collects cancer data from 17 registries across the USA and

currently covers about 26.5% of that population. SEER*Stat

software (version 8.4.0) was used to retrieve data for patients

with NHL during 2000–2018 (10, 11). The follow-up

information for patients was updated until December, 2019.

The inclusion criteria were (1) age >15 years and (2) NHL as

the primary tumor. The exclusion criteria were (1) NHL

diagnosis confirmed only by autopsy or death certificate, (2)

incomplete data, (3) alive with no survival time, or (4) two or

more primary malignant tumors.
Data sorting

The WHO 2008 lymphoma classification system, which is

based on ICD-O-3 site codes, was used to categorize NHL

subtypes. The ICD-O-3 system codes for tumor site, histology,

and malignant behavior. Some rare subtypes were excluded due

to the low number of cases, which precluded analysis. Other

indicators were classified according to the following criteria: sex

(male and female), race (Non-Hispanic (NH) White, NH Black,

NH American Indian/Alaskan Native, NH Asian and Pacific

Islander), primary site (intra- and extranodal), and age (15–44,

45–54, 55–64,65–74, and 75+ years).
Statistical analysis

Relative survival was used to evaluate patient prognosis.

Relative survival is the ratio of the observed survival to the

expected survival and is expressed as

Ri =
Sk
S*k

where Sk and S*k represent the true and expected survival rates,

respectively, and k=5 was used to calculate the 5-year relative

survival rate.

Observed survival and expected survival were estimated

using the life table method and the Ederer II method,

respectively (12).The expected survival table was obtained

from the Center for Disease Control and Prevention of the

United States regularly published life tables for the population
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stratified by sex, individual years 1992 through 2018, individual

ages from 0-99 years, by mutually exclusive race/ethnicity

groups(Non-Hispanic (NH) White, NH Black, NH American

Indian/Alaskan Native, NH Asian and Pacific Islander, and

Hispanics), and by varied geography (13).

The 5-year relative survival rates of NHL patients assessed by

the period analysis method in this study (2004-2018). The point

estimates of relative survival and their standard errors were

calculated using the Greenwood method. We classified patients

into five major age groups (15–44, 45–54, 55–64,65–74, and 75+

years) according to the International Cancer Survival Standards

(ICSS) for age standardization of survival.

A generalized linear model based on the period analysis

method was developed to predict the 5-year relative survival

rates of diagnosed patients from 2019-2023. The study first

included cases diagnosed from 2004-2008, 2009-2013, and

2014-2018 according to the principles of the period analysis

method. Finally, a regression model was fitted using the follow-

up period and follow-up year as independent variables and the

conditional 1-year survival rate for each year as the dependent
Frontiers in Oncology 03
variable. The above calculation and analysis process was

performed using the “periodR” package in R software (14).
Results

The SEER database 209257 patients with NHL diagnosed

during 2000–2018. Among these patients, there were 112496

male patients and 96761 female patients. Table 1 lists NHL

cases that were confirmed and documented in the SEER

database during each observation period. The most common

NHL subtypes (DLBCL, FL, PTCL, MZL and CLL/SLL)

accounted for more than three-quarters of the total NHL

cases. White patients accounted for 68.9% of the cases. N-

NHL was more common than EN-NHL regarding site,

accounting for 66.0% of cases. The number of cases was

relatively stable across observation periods regarding the

distributions of sex, race, age.

Table 2 lists the 5-year relative survival rates of NHL and its

subtype by sex. According to the results of the period analysis,
TABLE 1 2004–2018 Basic Situation of Non-Hodgkin lymphoma Incidence.

2004-2008 (N=52228) 2009-2013 (N=56010) 2014-2018 (N=63194)

Sex

Male 27682 (53.0%) 30312 (54.1%) 34587 (54.7%)

Female 24546 (47.0%) 25698 (45.9%) 28607 (45.3%)

Race

American Indian/Alaska Native 238 (0.4%) 322 (0.6%) 326 (0.5%)

Asian or Pacific Islander 3402 (6.5%) 4223 (7.5%) 5385 (8.5%)

Black 3961 (7.6%) 4474 (8.0%) 4949 (7.8%)

White 37909 (72.6%) 38470(68.7%) 41657 (65.9%)

Diagnosis age

15-44 7697 (14.7%) 7461 (13.3%) 7531(11.9%)

45-54 8160 (15.6%) 8425 (15.0%) 8299 (13.1%)

55-64 10497 (20.1%) 12442 (22.2%) 14535 (23.0%)

65-74 10636 (20.4%) 12527 (22.4%) 16336 (25.9%)

75+ 15238 (29.2%) 15155 (27.1%) 16493 (26.1%)

Primary Site

Extranodal 16529 (31.6%) 19283 (34.4%) 22511 (35.6%)

Nodal 35699(68.4%) 36727(65.6%) 40683 (64.4%)

Area

Rural 45612(87.3%) 49625(88.6%) 56451(89.3%)

Urban 6563(12.6%) 6316(11.3%) 6697(10.6%)

Histology

CLL/SLL 2923 (5.6%) 2435 (4.3%) 2843 (4.5%)

DLBCL 19379 (37.1%) 20953 (37.4%) 23708 (37.5%)

FL 9959 (19.1%) 9788(21.7%) 10919 (17.3%)

MCL 1937 (3.7%) 2359(4.2%) 2833 (4.5%)

MZL 4575 (8.8%) 5476 (9.8%) 6586(10.4%)

PTCL 3237 (6.2%) 3448 (6.2%) 3716 (5.9%)
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survival rates improved for both males and females during 2014–

2018 when compared with 2004–2008, and females had better

survival rates than males for all subtypes. Changes in relative

survival varied by subtype. During 2014–2018, the 5-year

relative survival rate was the highest for MZL (92.5%) followed

by FL (91.6%) and CLL/SLL (87.3%). The 5-year relative survival

rate increased for total NHL and NHL subtypes. The CLL/SLL

had the best improvement, increased from 71.9% to 87.3%

during 2004–2018. The generalized linear model predicts an

increase in 5-year relative survival for NHL and its subtypes

between 2019 and 2023.

The 5-year relative survival rates of NHL by age are listed in

Table 3. In comparison with 2004–2008, the survival rate of

patients in all age groups was improved during 2014–2018. The

5-year relative survival rate has been consistently higher in

younger age groups compared to older age groups for NHL

throughout the study period. In 2014-2018, the 5-year relative

survival rate was 58.0% for the 75+ group, 75.8% for the 65-74

group, 80.0% for the 55-64 group, 84.2% for the 45-54 group,

and 86.0% for the 15-44 group. The generalized linear model

indicated that the highest 5-year relative survival rate for NHL

was predicted for those aged 15–44 years at 89.2% during 2019–

2023, while the lowest rate of 59.3% was predicted for those aged

≥75 years.
Frontiers in Oncology 04
Table 4 lists the 5-year relative survival rates of patients with

NHL by race. In 2014–2018, white patients had the highest

survival rate of 75.7 ± 0.3%. The 5-year relative survival rates

improved for patients of all races except American Indian/

Alaska Native during 2014–2018 compared with 2004–2008.

The generalized linear model predicted relative survival rates of

77.6%, 69.5%, 65%, and 67.6% for white, black, American

Indian/Alaskan Native, and Asian or Pacific Islander patients,

respectively, during 2019–2023. In addition, the survival of NHL

was higher in rural areas than in urban (Table 4). The relative

survival of NHL cancers in both urban and rural increased over

time. Patients with extranodal NHL fared better than those with

intranodal NHL regarding survival during 2014–2018 (Table 4).

The relative survival of NHL cancers in both extranodal and

nodal increased over time.
Discussion

In this study, relative survival improved for all NHL,

although the degree of improvement varied by sex, age group

and subtype.

NHL is a malignancy that seriously threatens human

health and life and can develop in all age groups with a
TABLE 2 5-Year relative survival rates for patients with non-Hodgkin’s lymphoma and its subtypes by sex from 2004 to 2018 and predicted
relative survival rates for patients with non-Hodgkin’s lymphoma and its subtypes from 2019 to 2023.

2004-2008 2009-2013 2014-2018 2019-2023
5 years survival rates Sex

NHL Overall 63.5 ± 0.3 68.5 ± 0.2 73.3 ± 0.3 75.2

Male 59.9 ± 0.4 65.8 ± 0.4 71.2 ± 0.4 73.1

Female 67.6 ± 0.4 71.7 ± 0.3 76.1 ± 0.4 77.9

CLL/SLL Overall 71.9 ± 1.1 80.3 ± 1.1 87.3 ± 1.3 90.9

Male 67.5 ± 1.5 75.6 ± 1.5 86.2 ± 1.9 89.7

Female 77.5 ± 1.5 86.2 ± 1.6 88.6 ± 2.0 91.7

DLBCL Overall 54.1 ± 0.4 59.2 ± 0.4 63.4 ± 0.4 65.4

Male 51.3 ± 0.6 57.6 ± 0.6 62.1 ± 0.6 64.7

Female 57.5 ± 0.6 60.9 ± 0.6 65.1 ± 0.7 66.5

FL Overall 80.7 ± 0.6 86.4 ± 0.6 91.6 ± 0.7 94

Male 78.4 ± 0.9 85.3 ± 0.9 90.6 ± 1.0 93.2

Female 82.7 ± 0.8 87.3 ± 0.8 92.2 ± 0.9 94.4

MCL Overall 50.5 ± 1.3 58.4 ± 1.2 65.9 ± 1.4 66.3

Male 48.6 ± 1.5 56.7 ± 1.4 64.1 ± 1.7 64.3

Female 54.6 ± 2.3 62.0 ± 2.1 69.0 ± 2.4 69.9

PTCL Overall 44.4 ± 1.1 50.5 ± 1.1 51.4 ± 1.2 52.8

Male 40.5 ± 1.4 48.8 ± 1.4 49.5 ± 1.6 51.2

Female 49.4 ± 1.6 52.8 ± 1.5 54.6 ± 1.8 55.5

MZL Overall 88.2 ± 0.7 90.0 ± 0.7 92.5 ± 0.9 94.2

Male 86.3 ± 1.3 87.9 ± 1.2 90.3 ± 1.5 92.1

Female 89.7 ± 0.9 91.5 ± 0.8 93.9 ± 1.0 95.5
fr
Survival rates is relative survival rates; data are means ± standard error of the mean.
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high degree of heterogeneity and widely varying clinical

features among different pathological subtypes (15). Males,

people over 65, those with autoimmune disorders, and people

who have a family history of hematological malignancies are

more likely to develop NHL (16). Each subtype of NHL has a

unique set of risk factors, making it a heterogeneous disease

(12). There were more male than female patients, consistent

with the 2018 GLOBOCAN data (17). The higher prevalence

of certain risk factors (e.g., obesity (18), smoking (19), alcohol

consumption (20), HIV (21), and chemical exposure in males

(22)) may help explain why the incidence is higher in males

than in females.

This study found that the relative survival rate of patients

with NHL was increased during 2014–2018 compared with

2004–2008, and this trend continued during 2019–2023. It is

assumed that these changes in survival rates reflect advances in

the treatment of NHL (23). A notable advancement was the

addition of new chemotherapeutic agents (rituximab) to

standard chemotherapy (CHOP) since 1998. As rituximab

became available, this initial regimen was used to treat the

majority of DLBCL and FL cases (24, 25), which increased

survival rates. In this study, between 2004 and 2018, survival

rates increased from 54.1% to 63.4% for DLBCL and from 80.7%

to 91.6% for FL. Fludarabine and rituximab were also introduced

as new agents for the treatment of CLL/SLL in the 1990s (26).
Frontiers in Oncology 05
Because rituximab is only effective in B-cell NHL, outcomes in

peripheral T-cell NHL remain poor due to the lack of therapeutic

efficacy (27, 28).

It has been demonstrated that between 2000 and 2015, the

incidence of Peripheral T-cell lymphoma increased, whereas the

incidence of many other subtypes decreased (29). The increase in

incidence is largely confined to stage IV. Clinical symptoms do

not appear until advanced stages, making it challenging to detect

and treat and giving the prognosis for Peripheral T-cell

lymphoma the poorest of NHL subtypes. The discovery and

implementation of improved stem cell transplantation

techniques, new cytotoxic therapies, monoclonal antibodies

such as rituximab, and most recently, targeted therapies have

greatly improved the treatment of relapsed/refractory disease at

all stages (30). Obesity and vitamin D deficiency worsen NHL

survival (30). Obesity is associated with reduced survival in

DLBCL and T-cell lymphoma (31).According to studies

conducted in other nations, insufficient vitamin D has also

been linked to lower survival rates for CLL/SLL (32), DLBCL,

and T-cell lymphoma (33).

During 2014–2018, the highest survival rates for NHL were

observed in younger patients. Survival rates improved over time

among all disease stages and age groups, and were much higher

in younger patients. Possible reasons for this are that older

patients are less able to tolerate treatment (34) and their high
TABLE 4 5-Year Relative Survival Rates of Non-Hodgkin lymphoma Patients by race, area and primary site from 2004 to 2018 and Forecast of
Non-Hodgkin Lymphoma Patients’ Relative Survival Rates from 2019 to 2023.

2004-2008 2009-2013 2014-2018 2019-2023
5 years survival rates

White 65.6 ± 0.3 70.6 ± 0.3 75.7 ± 0.3 77.6

Black 53.5 ± 1.2 60.5 ± 1.1 65.6 ± 1.3 69.5

American Indian/Alaska Native 64.0 ± 4.3 67.2 ± 3.4 62.6 ± 4.5 65

Asian or Pacific Islander 58.7 ± 1.0 63.0 ± 0.9 66.0 ± 0.9 67.6

Rural 63.8 ± 0.3 68.8 ± 0.3 73.6 ± 0.3 75.6

Urban 61.3 ± 0.7 66.1 ± 0.7 70.7 ± 0.8 71.6

Extranodal 67.6 ± 0.5 72.5 ± 0.4 77.6 ± 0.5 80.6

Nodal 61.6 ± 0.3 66.5 ± 0.3 70.8 ± 0.4 72.1
fr
Survival rates is relative survival rates; data are means ± standard error of the mean.
TABLE 3 5-Year Relative Survival Rates of Non-Hodgkin lymphoma Patients by age group from 2004 to 2018 and Forecast of Non-Hodgkin
Lymphoma Patients’ Relative Survival Rates from 2019 to 2023.

2004-2008 2009-2013 2014-2018 2019-2023
5 years survival rates

15-44 77.4 ± 0.5 83.3 ± 0.4 86.0 ± 0.5 89.2

45-54 76.1 ± 0.5 80.2 ± 0.5 84.2 ± 0.5 86.2

55-64 71.2 ± 0.5 76.1 ± 0.4 80.0 ± 0.4 81.3

65-74 64.0 ± 0.5 70.4 ± 0.5 75.8 ± 0.5 78.3

75+ 48.2 ± 0.6 52.3 ± 0.6 58.0 ± 0.8 59.3
Survival rates is relative survival rates; data are means ± standard error of the mean.
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risk of complications leads to inadequate treatment (35).

Because optimum and curative treatments can only be given

to individuals in whom the condition is detected sufficient early,

and clinical staging is the most significant survival indicator (36).

Chemotherapy cures most patients with limited lesions (Ann

Arbor stage I/II), and patients with local lesions often have fewer

adverse prognostic factors (22), resulting in higher survival rates

when compared with patients with advanced lesions (stage III or

IV). This study also found that females had higher relative

survival rates than males, which was similar to the findings of

Pulte et al. (8). The cause of the sex disparity is unknown, but it

could be related to the different hormone levels and different

immune function responses to treatments such as surgery

between males and females (37).

Race is an important factor in the prognosis of NHL (38),

and studies have found that incidence and survival rates are

highest in white (39). The lower socioeconomic level of black

relative to white patients may explain some of the disparities in

the outcomes of patients with cancer (40). Certain racial

disparities may be explained by other variables such as health-

related behaviors, social support, and genetic vulnerability

(41).For NHL, there has been progress in narrowing the

survival gap between non-Hispanic white patients and ethnic

minorities (42). Similarly, data on global socio-economic

parameters of NHL showed large variations and higher

mortality in low- and middle-income countries probably

related to prevalence and underlying risk factors as well as

access to medical care (43). Inequalities in socioeconomic level

and health care access may influence the efficacy of therapy, and

such disparities may impact NHL diagnoses (44). This is

consistent with individuals having a low socioeconomic status

being more likely to be diagnosed with advanced illness. Patients

who receive chemotherapy have a reduced mortality risk (45).

Enhancing early diagnoses for patients with low socioeconomic

statuses may therefore help to reduce socioeconomic differences

in NHL prognoses.

The prevalence of EN-NHL has increased more quickly than

that of N-NHL over the past 20 years (46). This is partly due to

the AIDS pandemic and improvements in diagnostic modalities

(47). The present study found that N-NHL was more prevalent

than EN-NHL. Intranodal primary sites were the most common

in those with cervical lymph node enlargement, and extranodal

primary sites were most often in the gastrointestinal tract,

Wechsler’s ring, and nasal cavity (48). The proportional

increase in EN-NHL may be linked to changes in living

conditions, dietary habits, and increases in those with hepatitis

B virus, HIV, EBV, andH. pylori infections (7, 49). In the present

study, the prognosis of EN-NHL was found to be better than that

of intranodal NHL, and the prognostic factors affecting it were

mostly related to the degree of pathological malignancy, lesion

location, lesion extent, and depth of tumor infiltration (50, 51).

In another study, age, physical status, disease stage, and serum
Frontiers in Oncology 06
LDH levels were independent prognostic factors, while intra- or

extranodal sites did not have any prognostic significance (52).

Survival in EN-NHL has been found to depend on histological

factors and disease stage (53). More patients with EN-NHL are

diagnosed earlier than those with N-NHL; although EN-NHL

differs from N-NHL, overall survival is largely dependent on IPI

rather than the primary site of the malignancy (52). Survival

rates did not differ between EN-NHL and N-NHL in early cases,

while they were higher in N-NHL than EN-NHL patients in

advanced cases (54).
Limitations

There were limitations to this study: First, the SEER database

tumor registry relies on provider diagnosis and documentation

conditions, and if a disease is underdiagnosed or asymptomatic,

as in the case of early-stage cancer, relying on this approach may

reduce the number of confirmed cases. Second, the results of this

study were derived from an analysis of data from the USA, and

so further validation is needed to determine whether the results

are applicable to other countries. Third, the specific reasons for

the change in survival rates, such as improved survival, were not

identified in this study, and it is remains unclear whether

advances in treatment or improvements in early diagnosis

reduced mortality or prolonged patient survival. Fourth, this

study lacked information on treatment techniques, serum LDH,

and ECOG fitness status. Fifth, it is noteworthy that this study

predicted a decrease in relative survival among American

Indians/Alaskan Natives during 2016–2020. However, the

SEER database has a relatively large proportion of white

patients, and the results of the analysis of American Indians/

Alaskan Natives should be interpreted with caution due to the

smallness of the sample.
Conclusion

In conclusion, according to registry data from the SEER

database, the relative survival rate of patients with NHL

improved gradually between 2004 and 2018, and this trend

was predicted to continue during 2019–2023. This progress

can be linked to the efficacy of new treatment choices, as well

as improvements in risk factors due to factors such as the

environment and diagnostic procedures. However, there are

differences in survival rates between older and younger

adults. As the population ages and the average age of

patients with cancer increases, there is an urgent need to

improve NHL treatments, including reduce their toxic effects

on older patients. This study also found that survival rates

were higher in females, that survival differences between races

decreased over time, and that EN-NHL had a better prognosis
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than N-NHL, suggesting that primary site was not a

significant factor in the prognosis.
Data availability statement

The raw data supporting the conclusions of this

article will be made available by the authors, without

undue reservation.
Author contributions

SX: Formal analysis, visualization, writing – original draft,

writing – review &editing. ZY: Data curation, writing – original

draft, writing – review & editing. AF: Data curation, formal

analysis, writing – review & editing. SZ: Data curation, formal

analysis, writing – review & editing. YL: Writing – original draft,

writing – review & editing. YZ: writing – original draft, writing –

review & editing. JL: Visualization, writing – original draft,

writing – review & editing. All authors contributed to the

article and approved the submitted version.
Frontiers in Oncology 07
Funding

The study was supported by Guangdong Provincial

Key Laboratory of Tradi t ional Chinese Medic ine

Informatization (2021B1212040007).
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Bowzyk Al-Naeeb A, Ajithkumar T, Behan S, Hodson DJ. Non-Hodgkin
lymphoma. BMJ (2018) 362:k3204. doi: 10.1136/bmj.k3204

2. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics, 2021. CA Cancer J
Clin (2021) 71(1):7–33. doi: 10.3322/caac.21654

3. Surveillance E. (2018). 1995-2015, for NHIAv2 Origin, Custom File With
County, ACS Facts and Figures Projection Project (Which Includes Data From
CDC's National Program of Cancer Registries [NPCR], CCR's Provincial and
Territorial Registries, and the NCI's Surveillance, Epidemiology, and End Results
[SEER] Registries).

4. Willett EV, Morton LM, Hartge P, Becker N, Bernstein L, Boffetta P, et al.
Non-Hodgkin lymphoma and obesity: A pooled analysis from the InterLymph
Consortium. Int J Cancer. (2008) 122(9):2062–70. doi: 10.1002/ijc.23344

5. Noone AM, Howlader N, Krapcho M, Miller D, Brest A, Yu M, et al. SEER
Cancer Statistics Review, 1975-2015 (Bethesda, MD: National Cancer Institute)
(2018). Available at: https://seer.cancer.gov/csr/1975_2015/.

6. Suneja G, Shiels MS, Angulo R, Copeland GE, Gonsalves L, Hakenewerth
AM, et al. Cancer treatment disparities in HIV-infected individuals in the United
States. J Clin Oncol (2014) 32(22):2344–50. doi: 10.1200/JCO.2013.54.8644

7. Müller AM, Ihorst G, Mertelsmann R, Engelhardt M. Epidemiology of non-
Hodgkin's lymphoma (NHL): trends, geographic distribution, and etiology. Ann
Hematol (2005) 84(1):1–12. doi: 10.1007/s00277-004-0939-7

8. Pulte D, Jansen L, Gondos A, Emrich K, Holleczek B, Katalinic A, et al. Survival of
patients with non-Hodgkin lymphoma in Germany in the early 21st century. Leukemia
Lymphoma (2013) 54(5):979–85. doi: 10.3109/10428194.2012.734616

9. Kent EE, Morris RA, Largent JA, Ziogas A, Sender LS, Anton-Culver H.
Socioeconomic impacts on survival differ by race/ethnicity among adolescents and
young adults with non-hodgkin's lymphoma. J Cancer Epidemiol (2010)
2010:824691. doi: 10.1155/2010/824691

10. WuWT, Li YJ, Feng AZ, Li L, Huang T, Xu AD, et al. Data mining in clinical
big data: the frequently used databases, steps, and methodological models.Military
Med Res (2021) 8(1):44. doi: 10.1186/s40779-021-00338-z

11. Yang J, Li Y, Liu Q, Li L, Feng A,Wang T, et al. Brief introduction of medical
database and data mining technology in big data era. J Evidence-Based Med (2020)
13(1):57–69. doi: 10.1111/jebm.12373
12. Vose JM, Armitage JO, Weisenburger DD, Bierman PJ, Sorensen S,
Hutchins M, et al. The importance of age in survival of patients treated with
chemotherapy for aggressive non-Hodgkin's lymphoma. J Clin Oncol (1988) 6
(12):1838–44. doi: 10.1200/jco.1988.6.12.1838

13. Center for disease control and prevention. life tables . Available at: https://
www.cdc.gov/nchs/products/life_tables.htm.

14. Holleczek B, Gondos A, Brenner H. periodR - an R package to calculate
long-term cancer survival estimates using period analysis. Methods Inf Med (2009)
48(2):123–8. doi: 10.3414/ME0563

15. Ansell SM, Armitage J. Non-Hodgkin lymphoma: diagnosis and treatment.
Mayo Clin Proc (2005) 80(8):1087–97. doi: 10.4065/80.8.1087

16. Ye X, Mahmud S, Skrabek P, Lix L, Johnston JB. Long-term time trends in
incidence, survival and mortality of lymphomas by subtype among adults in
Manitoba, Canada: A population-based study using cancer registry data. BMJ
Open (2017) 7(7):e015106. doi: 10.1136/bmjopen-2016-015106

17. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global
cancer statistics 2018: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J Clin (2018) 68(6):394–
424. doi: 10.3322/caac.21492

18. Whiteman DC, Sadeghi S, Pandeya N, Smithers BM, Gotley DC, Bain CJ,
et al. Combined effects of obesity, acid reflux and smoking on the risk of
adenocarcinomas of the oesophagus. Gut. (2008) 57(2):173–80. doi: 10.1136/
gut.2007.131375

19. Morton LM, Hartge P, Holford TR, Holly EA, Chiu BC, Vineis P, 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(4):925–33. doi: 10.1158/1055-9965.EPI-04-
0693

20. Han X, Zheng T, Foss FM, Ma S, Holford TR, Boyle P, et al. Alcohol
consumption and non-Hodgkin lymphoma survival. J Cancer Surviv. (2010) 4
(2):101–9. doi: 10.1007/s11764-009-0111-4

21. Howlader N, Shiels MS, Mariotto AB, Engels EA. Contributions of HIV to
Non-Hodgkin LymphomaMortality Trends in the United States. Cancer Epidemiol
Biomarkers Prev (2016) 25(9):1289–96. doi: 10.1158/1055-9965.EPI-16-0273
frontiersin.org

https://doi.org/10.1136/bmj.k3204
https://doi.org/10.3322/caac.21654
https://doi.org/10.1002/ijc.23344
https://seer.cancer.gov/csr/1975_2015/
https://doi.org/10.1200/JCO.2013.54.8644
https://doi.org/10.1007/s00277-004-0939-7
https://doi.org/10.3109/10428194.2012.734616
https://doi.org/10.1155/2010/824691
https://doi.org/10.1186/s40779-021-00338-z
https://doi.org/10.1111/jebm.12373
https://doi.org/10.1200/jco.1988.6.12.1838
https://www.cdc.gov/nchs/products/life_tables.htm
https://www.cdc.gov/nchs/products/life_tables.htm
https://doi.org/10.3414/ME0563
https://doi.org/10.4065/80.8.1087
https://doi.org/10.1136/bmjopen-2016-015106
https://doi.org/10.3322/caac.21492
https://doi.org/10.1136/gut.2007.131375
https://doi.org/10.1136/gut.2007.131375
https://doi.org/10.1158/1055-9965.EPI-04-0693
https://doi.org/10.1158/1055-9965.EPI-04-0693
https://doi.org/10.1007/s11764-009-0111-4
https://doi.org/10.1158/1055-9965.EPI-16-0273
https://doi.org/10.3389/fonc.2022.942122
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Xie et al. 10.3389/fonc.2022.942122
22. Chihara D, Oki Y, Fanale MA, Westin JR, Nastoupil LJ, Neelapu S, et al.
Stage I non-Hodgkin lymphoma: No plateau in disease-specific survival? Ann
Hematol (2019) 98(5):1169–76. doi: 10.1007/s00277-018-3571-7

23. Rathore B, Kadin ME. Hodgkin's lymphoma therapy: Past, present, and
future. Expert Opin Pharmacother. (2010) 11(17):2891–906. doi: 10.1517/
14656566.2010.515979

24. Horning SJ. Follicular lymphoma, survival, and rituximab: Is it time to
declare victory? J Clin Oncol (2008) 26(28):4537–8. doi: 10.1200/JCO.2008.16.1398

25. Habermann TM, EA W, VA M, RD G, PA C, JB C, et al. Rituximab-CHOP
versus CHOP alone or with maintenance rituximab in older patients with diffuse large
B-cell lymphoma. J Clin Oncol (2006) 24(19):3121–7. doi: 10.1200/JCO.2005.05.1003

26. CollaborativeGroupCT. Chemotherapeutic Options in Chronic
Lymphocytic Leukemia: A Meta-analysis of the Randomized Trials. JNCI: J Natl
Cancer Institute (1999) 91(10):861–8. doi: 10.1093/jnci/91.10.861

27. Molina A. A decade of rituximab: Improving survival outcomes in non-
Hodgkin's lymphoma. Annu Rev Med (2008) 59:237–50. doi: 10.1146/
annurev.med.59.060906.220345

28. Prichard M, Harris T, Williams ME, Densmore JJ. Treatment strategies for
relapsed and refractory aggressive non-Hodgkin's lymphoma. Expert Opin
Pharmacother. (2009) 10(6):983–95. doi: 10.1517/14656560902895715

29. Le D. Age-Adjusted Incidence Rates and Time Trends of Non-Hodgkin
Lymphoma by Subtype, 2000-2015. In: Capstone Experience (2019) p. 60. Available
at: https://digitalcommons.unmc.edu/coph_slce/60.

30. Thandra KC, Barsouk A, Saginala K, Padala SA, Barsouk A, Rawla P.
Epidemiology of Non-Hodgkin's Lymphoma. Med Sci (Basel) (2021) 9(1):5.
doi: 10.3390/medsci9010005

31. Wang SS, Flowers CR, Kadin ME, Chang ET, Hughes AM, Ansell SM, et al.
Medical history, lifestyle, family history, and occupational risk factors for peripheral T-
cell lymphomas: The InterLymph Non-Hodgkin Lymphoma Subtypes Project. J Natl
Cancer Inst Monogr (2014) 2014(48):66–75. doi: 10.1093/jncimonographs/lgu012

32. Shanafelt TD, Drake MT, Maurer MJ, Allmer C, Rabe KG, Slager SL, et al.
Vitamin D insufficiency and prognosis in chronic lymphocytic leukemia. Blood.
(2011) 117(5):1492–8.

33. Drake MT, Maurer MJ, Link BK, Habermann TM, Ansell SM, Micallef IN,
et al. Vitamin D insufficiency and prognosis in non-Hodgkin's lymphoma. J Clin
Oncol (2010) 28(27):4191–8. doi: 10.1200/JCO.2010.28.6674

34. Engert A, Diehl V, Franklin J, Lohri A, Dörken B, Ludwig WD, et al.
Escalated-dose BEACOPP in the treatment of patients with advanced-stage
Hodgkin's lymphoma: 10 years of follow-up of the GHSG HD9 study. J Clin
Oncol (2009) 27(27):4548–54. doi: 10.1200/JCO.2008.19.8820

35. Pulte D, Redaniel MT, Lowry L, Bird J, Jeffreys M. Age disparities in survival
from lymphoma and myeloma: a comparison between US and England. Br J
Haematol (2014) 165(6):824–31. doi: 10.1111/bjh.12837

36. Hiom SC. Diagnosing cancer earlier: reviewing the evidence for improving
cancer survival. Br J Cancer (2015) 112 Suppl 1(Suppl 1):S1–5. doi: 10.1038/
bjc.2015.23

37. Bouman A, Heineman MJ, Faas MM. Sex hormones and the immune
response in humans. Hum Reprod Update (2005) 11(4):411–23. doi: 10.1093/
humupd/dmi008

38. Li Y, Wang Y, Wang Z, Yi D, Ma S. Racial differences in three major NHL
subtypes: Descriptive epidemiology. Cancer Epidemiol (2015) 39(1):8–13.
doi: 10.1016/j.canep.2014.12.001
Frontiers in Oncology 08
39. Nieto MJ, Li Z, Rehman H, Saif MW. Lower 24-Month Relative Survival
among Black Patients with Non- Hodgkin's Lymphoma: An Analysis of the SEER
Data 1997-2015. J Clin Haematol (2021) 2(1):5–13.

40. Navarro V. Race or class versus race and class: mortality differentials in the
united states. Lancet (1990) 336(8725):1238–40. doi: 10.1016/0140-6736(90)
92846-A

41. Chao C, Chiu V, Xu L, Cooper RM. Survival Differences by Race/Ethnicity
and Neighborhood Socioeconomic Status in Adolescents and Young Adults
Diagnosed with Non-Hodgkin Lymphoma. J Adolesc Young Adult Oncol (2015)
4(2):76–83. doi: 10.1089/jayao.2014.0037

42. Pulte D, Redaniel MT, Brenner H, Jeffreys M. Changes in survival by
ethnicity of patients with cancer between 1992-1996 and 2002-2006: is the
discrepancy decreasing? Ann Oncol Off J Eur Soc Med Oncol (2012) 23(9):2428–
34. doi: 10.1093/annonc/mds023

43. Mafra A, Laversanne M, Gospodarowicz M, Klinger P, De Paula Silva N,
Piñeros M, et al. Global patterns of non-Hodgkin lymphoma in 2020. Int J Cancer
(2022) 151(9):1474–81. doi: 10.1002/ijc.34163

44. Pulte D, Jansen L, Brenner H. Survival disparities by insurance type for
patients aged 15-64 years with non-Hodgkin lymphoma. oncologist (2015) 20
(5):554–61. doi: 10.1634/theoncologist.2014-0386

45. Wang M, Burau KD, Fang S, Wang H, Du XL. Ethnic variations in
diagnosis, treatment, socioeconomic status, and survival in a large population-
based cohort of elderly patients with non-Hodgkin lymphoma. Cancer (2008) 113
(11):3231–41. doi: 10.1002/cncr.23914

46. Jemal A, Tiwari RC, Murray T, Ghafoor A, Samuels A, Ward E, et al. Cancer
statistics, 2004. CA Cancer J Clin (2004) 54(1):8–29. doi: 10.3322/canjclin.54.1.8

47. Makhdoomi R, Nayil K, Rayees A, Kirmani A, Ramzan A, Khalil MB, et al.
Primary CNS lymphoma in immunocompetent: a review of literature and our
experience from Kashmir. Turkish Neurosurg (2011) 21(1):39–47.

48. Singh R, Shaik S, Negi BS, Rajguru JP, Patil PB, Parihar AS, et al. Non-
Hodgkin's lymphoma: A review. J Family Med Prim Care (2020) 9(4):1834–40.
doi: 10.4103/jfmpc.jfmpc_1037_19

49. Huh J. Epidemiologic overview of malignant lymphoma. Korean J Hematol
(2012) 47(2):92–104. doi: 10.5045/kjh.2012.47.2.92

50. Cao J, Zuo Y, Lv F, Chen Z, Li J. Primary small intestinal malignant tumors:
survival analysis of 48 postoperative patients. J Clin Gastroenterol (2008) 42
(2):167–73. doi: 10.1097/01.mcg.0000248014.78020.7a

51. Kim SJ, Choi CW, Mun YC, Oh SY, Kang HJ, Lee SI, et al. Multicenter
retrospective analysis of 581 patients with primary intestinal non-hodgkin
lymphoma from the Consortium for Improving Survival of Lymphoma (CISL).
BMC Cancer (2011) 11:321. doi: 10.1186/1471-2407-11-321

52. Lal A, Bhurgri Y, Vaziri I, Rizvi NB, Sadaf A, Sartajuddin S, et al. Extranodal
non-Hodgkin's lymphomas–a retrospective review of clinico-pathologic features
and outcomes in comparison with nodal non-Hodgkin's lymphomas. Asian Pacific
J Cancer Prev 9(3):453–8.

53. Economopoulos T, Asprou N, Stathakis N, Papageorgiou E, Dervenoulas J,
Xanthaki K, et al. Primary extranodal non-Hodgkin's lymphoma in adults:
clinicopathological and survival characteristics. Leuk Lymphoma (1996) 21(1-
2):131–6. doi: 10.3109/10428199609067590

54. AlShemmari SH, Ameen RM, Sajnani KP. Extranodal lymphoma: A
comparative study. Hematology (2008) 13(3):163–9. doi: 10.1179/
102453308X316149
frontiersin.org

https://doi.org/10.1007/s00277-018-3571-7
https://doi.org/10.1517/14656566.2010.515979
https://doi.org/10.1517/14656566.2010.515979
https://doi.org/10.1200/JCO.2008.16.1398
https://doi.org/10.1200/JCO.2005.05.1003
https://doi.org/10.1093/jnci/91.10.861
https://doi.org/10.1146/annurev.med.59.060906.220345
https://doi.org/10.1146/annurev.med.59.060906.220345
https://doi.org/10.1517/14656560902895715
https://digitalcommons.unmc.edu/coph_slce/60
https://doi.org/10.3390/medsci9010005
https://doi.org/10.1093/jncimonographs/lgu012
https://doi.org/10.1200/JCO.2010.28.6674
https://doi.org/10.1200/JCO.2008.19.8820
https://doi.org/10.1111/bjh.12837
https://doi.org/10.1038/bjc.2015.23
https://doi.org/10.1038/bjc.2015.23
https://doi.org/10.1093/humupd/dmi008
https://doi.org/10.1093/humupd/dmi008
https://doi.org/10.1016/j.canep.2014.12.001
https://doi.org/10.1016/0140-6736(90)92846-A
https://doi.org/10.1016/0140-6736(90)92846-A
https://doi.org/10.1089/jayao.2014.0037
https://doi.org/10.1093/annonc/mds023
https://doi.org/10.1002/ijc.34163
https://doi.org/10.1634/theoncologist.2014-0386
https://doi.org/10.1002/cncr.23914
https://doi.org/10.3322/canjclin.54.1.8
https://doi.org/10.4103/jfmpc.jfmpc_1037_19
https://doi.org/10.5045/kjh.2012.47.2.92
https://doi.org/10.1097/01.mcg.0000248014.78020.7a
https://doi.org/10.1186/1471-2407-11-321
https://doi.org/10.3109/10428199609067590
https://doi.org/10.1179/102453308X316149
https://doi.org/10.1179/102453308X316149
https://doi.org/10.3389/fonc.2022.942122
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Analysis and prediction of relative survival trends in patients with non-Hodgkin lymphoma in the United States using a model-based period analysis method
	Introduction
	Material and methods
	Data source
	Data sorting
	Statistical analysis

	Results
	Discussion
	Limitations
	Conclusion
	Data availability statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


