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Annual Incidence of Lymphoid Cancers in the United States

U.S. cancer statistics for lymphoid 
malignancies by World Health Organization 

subtypes

Teras LR, DeSantis CE, Morton LM, Cerhan JR, Jemal A, Flowers CR
CA Cancer J Clin. 2016 
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Survival by Gender and Race for Lymphoma Subtypes

Teras LR, DeSantis CE, Morton LM, Cerhan JR, Jemal A, Flowers CR
CA Cancer J Clin. 2016 
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Disparities in  Lymphoma
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Impact of Treatment and Insurance on Socioeconomic Disparities in Survival after Adolescent and 
Young Adult Hodgkin Lymphoma: A Population-Based Study. Keegan TH, DeRouen MC, Parsons 
HM, Clarke CA, Goldberg D, Flowers CR, Glaser SL. Cancer Epidemiol Biomarkers Prev. 2016 
Feb;25(2):264-73.
Population-specific prognostic models are needed to stratify outcomes for African-Americans with 
diffuse large B-cell lymphoma. Chen Q, Ayer T, Nastoupil LJ, Koff JL, Staton AD, Chhatwal J, 
Flowers CR. Leuk Lymphoma. 2016;57(4):842-51
Racial differences in chronic lymphocytic leukemia. Digging deeper. Flowers CR, Pro B. Cancer.
2013 Oct 15;119(20):3593-5. 
Examining racial differences in diffuse large B-cell lymphoma presentation and survival. Flowers 
CR, Shenoy PJ, Borate U, Bumpers K, Douglas-Holland T, King N, Brawley OW, Lipscomb J, 
Lechowicz MJ, Sinha R, Grover RS, Bernal-Mizrachi L, Kowalski J, Donnellan W, The A, Reddy V, 
Jaye DL, Foran J. Leuk Lymphoma. 2013 Feb;54(2):268-76.
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United States: report from the National LymphoCare Study. Nabhan C, Byrtek M, Taylor MD, 
Friedberg JW, Cerhan JR, Hainsworth JD, Miller TP, Hirata J, Link BK, Flowers CR. Cancer. 2012 
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the United States.Shenoy PJ, Malik N, Sinha R, Nooka A, Nastoupil LJ, Smith M, Flowers CR. 
CLML 2011 Dec;11(6):498-506.
Racial differences in the presentation and outcomes of diffuse large B-cell lymphoma in the United 
States. Shenoy PJ, Malik N, Nooka A, Sinha R, Ward KC, Brawley OW, Lipscomb J, Flowers CR. 
Cancer. 2011 Jun 1;117(11):2530-40.
Charting the Future of Cancer Health Disparities Research: A Position Statement from the 
American Association for Cancer Research, the American Cancer Society, the American Society of 
Clinical Oncology, and the National Cancer Institute. Polite BN, Adams-Campbell LL, Brawley OW, 
Bickell N, Carethers JM, Flowers CR, Foti M, Gomez SL, Griggs JJ, Lathan CS, Li CI, Lichtenfeld
JL, McCaskill-Stevens W, Paskett ED. J Clin Oncol. 2017 Sep 10;35(26):3075-3082.
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Approaches For Clinicians to Address Disparities in 
Hematologic Malignancies

Multilevel approaches are required to improve outcomes

Williams S, et al. Oncology. 2020;34:216-223.
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Proposed Framework for Addressing Disparities

Williams S, et al. Oncology. 2020;34:216-223.
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When similar treatments can 
be administered, similar 

outcomes can occur
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Progression free survival

Hu B, et al. Cancer. 2021.

When similar treatments can 
be administered, similar 

outcomes can occur
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Significant under-representation of minority 
populations in heme malignancy clinical trials

Gopishetty et al. Am. J. Transl. Res. 2020: 12(9), 5977–5983
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Enrollment barriers vary by clinical setting

Joseph M Unger. JNCI. 2019
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Enrollment barriers vary by clinical setting13

Joseph M Unger. JNCI. 2019Joseph M Unger. JNCI. 2019
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Therapeutic Trial Participation Rates

MDACC TMC Data: Participation Rates in 
Therapeutic Trials, FY17-FY20

n Participation 
ratea p-value

NH White 2753 20.6 % Ref

NH Black 235 14.9 % 0.037

Hispanic 535 17.2 % 0.072

NH Asian 
Pacific 

Islander
161 17.4 % 0.33

Nze et al. Blood Adv. 2024
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(U01 CA195568) The Lymphoma Epidemiology of Outcomes Cohort Study
Core Infrastructure and Methodological Research for Cancer Epidemiology Cohorts

Jim Cerhan MD, PhDChris Flowers MD, MS

AIMS: 1) Recruit 12,900 newly diagnosed NHL pts
including 3,600 DLBCL and 3,100 FL

2) Build a NHL tumor bank w/ TMA, tumor DNA and RNA
3) Central biorepository: PB, serum, plasma, DNA
4) Collect clinical, epidemiologic, pathology and treatment data
5) Prospectively follow patients for clinical and patient-reported outcomes

GOAL:
TO FACILITATE
RESEARCH THAT
USES LEO 
INFRASTRUCTURE
AND SUPPORTS
INTERACTION WITH
LYMPHOMA NCTN
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Support the research training for members of an 
underrepresented group

• W. Brad Jones (Ga Tech PhD ISyE)
• mHealth Approaches for LEO 7/16–5/17

• Jacob Jordan (U Penn undergraduate) 
• Pathology Informatics 7/16–5/18

LEO NCI Diversity Supplements: U01 CA195568

• Lauren McCullough, PhD, MPH Emory SPH
• Adiposity & lymphoma disparities 7/18–5/20

(U01 CA195568) Lymphoma Epidemiology of Outcomes Cohort Study Supports Additional Research

• R01 CA214890 (PI: Friedberg)
Vitamin D and Follicular Lymphoma

• P01 CA229100 (PI: Rimsza)
LLMPP

• UG3 CA225021 (PI: Saltz) 
Pathomics Registry 

U01CA195568 
K24CA208132

Leveraging Research to Overcome Cancer Disparities
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James Cerhan, MD, PhD

Jonathon Cohen, MD

John Leonard, MD

Brian Link, MD

Jonathon Friedberg, MD

Izidore Lossos, MD

Christopher Flowers, MD

Loretta Nastoupil, MD

Brad Kahl, MD
SWOG Lymphoma Chair

Peter Martin, MD Alliance Lymphoma Chair

ECOG Lymphoma 
Chair
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LEO Geography and 
Comparison of to SEER

Cerhan et al, AJH 2024 

Residence of LEO participants enrolled 
2015-2020 by Rural Urban Code

(n=7735)
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Eligibility criteria for 1L DLBCL trials 
increasingly more restrictive

Loh et al, BJH 2021 
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Who gets left behind in clinical trials of DLBCL?

Khurana et al, JCO 2021

PHOENIX ROBUST GOYA ENGINE

Total 12.3% 10.0% 15.9% 24.1%
ANC 1.3% 2.5% 2.5% 2.5%
PLT 3.2% 3.2% 3.2% 3.2%

Hepatic 3.8% 3.8% 3.8% 3.8%
Renal 5.2% 2.0% 5.2% 10.5%
HGB 0% 1.3% 6.3% 12.7%
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Trial ineligible patients have worse outcomes

Khurana et al, JCO 2021

MER DLBCL EFS 
by ENGINE Trial Eligibility
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Trial ineligible patients have worse outcomes

Khurana et al, JCO 2021

MER DLBCL EFS 
by ENGINE Trial Eligibility

MER DLBCL Cause of Death
by ENGINE Trial Eligibility
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LEO Cohort Enrollment (DLBCL n=2185)

White Black/AA Hispanic Other

LEO 
DLBCL 76% 7% 13% 4%

SEER 
DLBCL 67% 7% 16% 10%
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LEO Cohort DLBCL (n=2185)
Organ Function Lab Based Ineligibility by Race/Ethnicity 

Clinical Trial
All

Patients

White 
(Non-

Hispanic)

Black/AA 
(Non-

Hispanic)
Hispanic 

(Any)

Other 
Minority 

(Non-
Hispanic)

P-Value

(N=2185) (N=1666) (N=155) (N=288) (N=76)

GOYA, n (%) 372 (17.0%) 269 (16.1%) 39 (25.2%) 47 (16.3%) 17 (22.4%) 0.020

ENGINE, n (%) 571 (26.1%) 409 (24.5%) 57 (36.8%) 82 (28.5%) 23 (30.3%) 0.0052

POLARIX, n (%) 360 (16.5%) 262 (15.7%) 34 (21.9%) 47 (16.3%) 17 (22.4%) 0.11

Khurana et al, ASH 2022
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Simplifying Eligibility for DLBCL Trials

Harkins et al, Blood Adv 2022

Recommendations for eligibility criteria in 1L 
DLBCL RCTs using Delphi-method with 
lymphoma experts from LEO

Disagreement

Essential
Unresolved
Unneccessary

Expert Consensus

Mean (Interquartile range)
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Consensus recommendations for eligibility criteria in 1L 
DLBCL RCTs using Delphi-method with lymphoma experts

Harkins et al, Blood Adv 2022

1. Pregnancy status
2. Breastfeeding status
3. Female: contraception or abstinence
4. Male: contraception or abstinence
5. Participation in other study with

investigational drug
6. IPI score
7. Ann Arbor stage
8. Age at diagnosis
9. Performance status

10. Renal function
11. Hepatic function
12. CNS involvement
13. Presence of other significant, uncontrolled, 

concomitant disease

Essential
Criteria
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Barriers and Facilitators to Clinical Trial Participation

Improving Clinical Enrollment and Outcomes for African American and Hispanic 
lymphoid cancer patients
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GOAL: Expand access to high-quality clinical trials to patients with blood cancers in academic and community 
health settings

LLS Influential Medicine Providing Access to Clinical Trials (IMPACT)
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GOAL: Expand access to high-quality community-care focused clinical trials to patients with blood cancers in 
academic and community health settings

LLS Influential Medicine Providing Access to Clinical Trials (IMPACT)
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U01CA195568 
K24CA208132
U01CA220401

Lymphoma Epidemiology of Outcomes

Thank you!



Christopher Flowers, MD, MS, FASCO
Division Head Division of Cancer Medicine
Chair, Professor Department of Lymphoma/Myeloma

Contact: crflowers@mdanderson.org

Questions?


