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Abstract

Diffuse large B‐cell lymphoma featuring overexpression of MYC and B‐Cell Lym-
phoma 2 (double expressor lymphoma, DEL) is associated with poor outcomes.

Existing evidence suggesting improved outcomes for DEL with the use of more

intensive regimens than R‐CHOP is restricted to younger patients and based on

limited evidence from low patient numbers. We retrospectively evaluated the

impact of intensive frontline regimens versus R‐CHOP in a multicenter analysis

across 7 academic medical centers in the United States. We collected 90 cases of

DEL, 46 out of 90 patients (51%) received R‐CHOP and 44/90 (49%) received an

intensive regimen, which was predominantly DA‐EPOCH‐R. Treatment cohorts

were evenly balanced for demographics and disease characteristics, though the

intensive group had a higher lactate dehydrogenase (LDH, 326 vs. 230 U/L p = 0.06)

and presence of B‐symptoms (50% vs. 22%, p = 0.01) compared to the R‐CHOP
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cohort. There was no difference in PFS (median 53 vs. 38 months, p = 0.49) or

overall survival (67 vs. not reached months, p = 0.14) between the R‐CHOP and

intensive therapy cohorts, respectively. On multivariate analysis, intensive therapy

was associated with a hazard ratio of 2.35 (95% CI 0.74–7.41), though this was not

statistically significant. Additionally, a subgroup analysis of intermediate high‐risk
lymphoma defined by IPI ≥3 did not identify a difference in survival outcomes be-

tween regimens. We conclude that in our multi‐center cohort there is no evidence

supporting the use of intensive regimens over R‐CHOP, suggesting that R‐CHOP
remains the standard of care for treating DEL.

K E Y W O R D S

double expressor lymphoma, initial therapy, retrospective clinical analysis

1 | INTRODUCTION

Diffuse large B‐cell lymphoma (DLBCL) represents a spectrum of

aggressive B‐cell lymphomas with varying presentations and rates of

cure based on genetic, histologic, and molecular characteristics1–3 To

improve risk stratification and ultimately outcomes, many prognostic

biomarkers have been identified, including co‐expression of MYC

and B‐Cell Lymphoma 2 (BCL2) proteins4,5 Cases featuring dual‐
expression of MYC and BCL2 proteins, termed “double expressor

lymphoma” (DEL), have been associated with inferior outcomes

when compared to DLBCL cases lacking these features.4–8 Green

et al. also demonstrated that DEL may be quite common, encom-

passing upwards of approximately 30% of newly diagnosed DLBCL.4

The inferior outcomes observed for DEL have prompted many

providers to use more intensive regimens including dose‐adjusted
etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin,

and rituximab (DA‐EPOCH‐R) over standard rituximab, cyclophos-

phamide, doxorubicin, vincristine, and prednisone (R‐CHOP) chemo-
immunotherapy. Data to support the use of intensive regimens is

limited to retrospective reports featuring limited case numbers or

observing a benefit only in a subset of DEL cases. For example, a small

retrospective analysis of 10 Japanese patients confirmed the poor

prognosis associated with DEL but did not observe a benefit for dose

intensified chemoimmunotherapy in DEL cases.9 Alternatively, a

study of Danish patients with double‐hit lymphoma (DHL) or DEL

identified improved outcomes when treated with rituximab, cyclo-

phosphamide, doxorubicin, vincristine, etoposide, and prednisone

(R‐CHOEP) compared to R‐CHOP but was restricted to younger (age

≤60 years) patients, featured small numbers (43 patients) within the

DEL subsets, and did not exclude cases of DHL.8 A separate multi‐
center study of Italian patients with DEL suggested that use

DA‐EPOCH‐R improved overall survival (OS) and progression‐free
survival (PFS) in younger patients aged 65 years or less based on a

post‐hoc sub‐group analysis.10

Unfortunately, intensive regimens are more toxic. For example, a

large randomized controlled trial of DA‐EPOCH‐R versus R‐CHOP

for newly diagnosed DLBCL concluded that DA‐EPOCH‐R did not

improve PFS or OS and was associated with much higher rates of

grade 3‐4 hematologic and non‐hematologic toxicities.11 Sub‐set
analysis for DEL within this cohort did not identify a survival

advantage for DA‐EPOCH‐R, although this was limited by a small

number of cases (n = 42) in the DEL subset.

In light of the limited available data regarding optimal therapy

for DEL, we performed a multi‐center analysis of DEL patients

treated in American institutions according to intensive regimens (i.e.,

DA‐EPOCH‐R) versus R‐CHOP in the frontline setting.

2 | METHODS

Cases of newly diagnosed DEL treated from 2013 to 2016 were

reviewed from seven US academic cancer centers. The study was

approved by each center's Institutional Review Board prior to data

collection and sharing. DEL cases were defined by a hema-

topathologist at each academic center, with histologic confirmation

of DLBCL with concurrent MYC and BCL2 co‐expression without

corresponding double gene rearrangement (i.e., cases of DHL were

excluded). Centralized pathology review was not performed. Cases

of primary mediastinal B‐cell lymphoma were excluded. Cases

missing required information on gene rearrangement to determine

double‐hit status were excluded. Cases of histologic transformation

from prior indolent lymphoma were included. BCL6, MYC, and

BCL2 overexpression were defined by an immunohistochemical

(IHC) cell stain score of ≥30, 40, and 50%, respectively as rec-

ommended per World Health Organization (WHO) criteria.2,4,7,12

Triple‐expressor lymphoma was defined as a subset of DEL cases

featuring overexpression of MYC, BCL2, and BCL6 according to

above definitions. Exclusion criteria, in additional to exclusion of

DHL or THL, included HIV‐positive status, CNS involvement of

lymphoma at diagnosis, use of a non‐anthracycline based regimen

as initial therapy, and diagnosis of post‐transplant lymphoprolifer-
ative disorder.
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2.1 | Definitions and endpoints

The intensive chemotherapy cohort included patients who received

any of the following regimens: DA‐EPOCH‐R; rituximab, hyper‐
cyclophosphamide, vincristine, doxorubicin, dexamethasone (R‐hy-
per‐CVAD); rituximab, cyclophosphamide, vincristine, doxorubicin,
methotrexate, ifosphamide, etoposide, cytarabine (R‐CODOX‐M/

IVAC); and rituximab ifosphamide, carboplatin, etoposide (R‐ICE). To
be included in the R‐CHOP cohort, patients needed to receive all five

medications in the regimen, but subjects requiring dose modifications

were not excluded. If a patient received up to two cycles of R‐CHOP
but then proceeded to more intensive therapy when IHC testing was

confirmed, they were counted as receiving intensive therapy as long

as the intensive therapy was used for the majority of induction cycles.

Patients who received 1 cycle of intensive therapy and de‐escalated
to R‐CHOP after no more than two cycles were scored as R‐CHOP.

The primary objective was to evaluate the impact of frontline

intensive chemotherapy (defined below) versus standard R‐CHOP on

PFS and OS. Demographic, clinical, and disease characteristics were

also measured to estimate their impact on disease outcomes in uni-

variate and multivariate analysis. Responses were classified accord-

ing to standard criteria per each institution, typically aligning with

Lugano criteria.13

2.2 | Statistical analysis

Categorical variables were compared using chi‐square tests or

Fisher's exact tests for cells containing less than five subjects. For

numeric data, we assessed statistical significance using ANOVA or

Kruskal‐Wallis for non‐normally distributed data. OS was defined by

the date of initiation of treatment to date of last follow‐up or death

from any cause. PFS was defined as time from treatment initiation to

disease progression or death. Subjects who were alive or in remission

were right‐censored at the last follow up date. Event‐free survival at
24 months (EFS24) was defined as time from treatment initiation to

disease relapse, progression, or death by 24 months using a defini-

tions previously described.14 We used Kaplan‐Meier survival curves

to graphically display survival probabilities and log‐rank tests for

survival assessment. Non‐relapse mortality and relapse were

analyzed using competing risk methods: Gray's nonparametric esti-

mator for the cumulative incidence function and the associated tests.

Death without evidence of relapse was considered a competing event

for the incidence of relapse. Similarly, disease relapse was considered

a competing event for the incidence of non‐relapse mortality. Uni-

variate and multivariate cox‐proportional hazards models were used
to assess the effect of covariates. The primary exposure variable was

treatment type (intensive induction vs. R‐CHOP). Other covariates of
interest include age, race, prior indolent lymphoma, international

prognostic index score (IPI) score, and bone marrow involvement. All

statistical tests were two‐sided, and 5% (p ≤ 0.5) was set as the level

of significance. Statistical analysis was done in R 3.6.3, including the

“survival” and “survminer” packages.

3 | RESULTS

3.1 | Baseline demographics and disease
characteristics

We collected 112 cases of DEL from all institutions and after

excluding those with missing data, typically for MYC, BCL2, or BCL6

rearrangement, 90 cases were included in the analysis. Patients were

stratified based on the induction therapy, where 46/90 (51%) and 44/

90 (49%) were in the R‐CHOP and intensive therapy cohort,

respectively. Seven cases were initially treated with R‐CHOP for up to
2 cycles before receiving an intensive regimen, typically once double‐
expresser status was determined. Intensive therapy was predomi-

nantly DA‐EPOCH‐R (39/44, 89%) with other regimens being

R‐CODOX‐M/IVAC (n = 1), R‐hyper‐CVAD (n = 1), R‐ICE (n = 1), and

2 cases defined as “other” which included one use of R‐DHAP (rit-

uximab, cytarabine, cisplatin, dexamethasone) and one use of

ProMACE‐CytaBOM (cyclophosphamide, doxorubicin, etoposide,

cytarabine, bleomycin, vincristine, methotrexate, prednisone). Base-

line demographics and disease characteristics are displayed in Table 1.

The median follow‐up of our cohort was 2.7 years. Patient charac-

teristics were similar between the two cohorts, including age (66 for

both treatment groups) and gender (50% vs. 43% female for R‐CHOP
vs. intensive therapy). The intensive therapy cohort featured more

cases of worse ECOG performance status (ECOG PS 2‐4, 22% vs.

34%, R‐CHOP vs. intensive) though this was not statistically signifi-

cant (p = 0.32). Central nervous system (CNS) prophylaxis rates

differed between the R‐CHOP and intensive groups, with 11/46

(24%) and 26/44 (59%) receiving some form of CNS prophylaxis

(p = 0.002), respectively. Disease characteristics were generally

similar between the treatment cohorts. The intensive therapy cohort

had a higher median serum lactate dehydrogenase (LDH) (230 vs. 326

U/L, p = 0.06) and more frequent presence of B‐symptoms (50% vs.

22%, p = 0.01). Other variables including differences in IPI scores and

percentage of GCB classification (61% vs. 43%, p = 0.16, Table 1) were

not significantly different. Ann‐Arbor or Lugano stage and single‐gene
rearrangements of MYC, BCL2, and BCL6 were similar between

treatment cohorts (Table 1).

3.2 | Disease response

For the entire DEL cohort, complete responses (CRs) were achieved

in 72% (n = 65), whereas 10% achieved partial response (PR, n = 9)

and approximately 17% demonstrated stable disease (n = 1) or

progressive disease (n = 14). One patient receiving R‐CHOP was

hospitalized shortly after cycle 1 with an exacerbation of chronic

obstructive pulmonary disease and died, his response was not

evaluable but was included in PFS/OS analysis. Response to therapy

differed between treatment groups (Figure 1) although this was

overall not statistically significant (p = 0.07). A CR was achieved in

74% versus 71% (p = 0.76) of subjects for R‐CHOP and intensive

therapy, respectively. Additionally, a higher but not statistically
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T A B L E 1 Baseline demographics and disease characteristics by treatment group

Total R‐CHOP Intensive therapy

p‐valueN = 90 N = 46 N = 44

Median followup (year, IQR) 2.7 (1.5–3.7) 3.0 (1.98–3.71) 2.4 (1.2–3.4) 0.041

Expressor status (%)

DEL 30 (33) 15 (33) 15 (34) 1

TEL 60 (67) 31 (67) 28 (66)

Age (range) 66 (57–73) 66 (55–74) 66 (57–70) 0.6

Gender (%)

Male 48 (53) 23 (50) 25 (57) 0.66

Female 42 (47) 23 (50) 19 (43)

Race/Ethnicity (%) 0.46

White (non‐Hispanic) 65 (72) 32 (70) 33 (75)

Black 3 (3) 1 (2) 2 (5)

Asian 4 (4) 2 (4) 2 (5)

Hispanic 4 (4) 1 (2) 3 (7)

Other/Unknown 14 (16) 10 (22) 49

ECOG performance status (%)

0–1 61 (72) 32 (78) 29 (66) 0.32

2–4 24 (28) 9 (22) 15 (34)

Ann‐Arbor stage (%)

I 9 (10) 6 (13) 3 (7.0) 0.81

II 14 (16) 7 (15) 7 (16)

III 12 (13) 6 (13) 6 (14)

IV 55 (61) 27 (59) 28 (64)

Prior indolent lymphoma (%)

No 76 (84) 41 (89) 35 (80) 0.25

Yes 14 (16) 5 (11) 9 (20)

B Symptoms (%)

No 54 (64) 32 (78) 22 (50) 0.01

Yes 31 (36) 9 (22) 22 (50)

IPI score (%)

0–1 17 (21) 9 (24) 8 (19) 0.56

2 19 (24) 11 (29) 8 (19)

3 23 (28) 9 (24) 14 (33)

4–5 22 (27) 9 (24) 13 (30)

LDH (U/L), median (IQR) 299 (197–479) 230 (185–413) 326 (216–598) 0.06

Cell of origin (%)

GCB 42 (48) 26 (57) 16 (39) 0.16

Non‐GCB 45 (52) 20 (43) 25 (61)

Myc rearrangement (%)

No 79 (88) 39 (85) 40 (91) 0.52

Yes 11 (12) 7 (15) 4 (9)
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significant percentage of subjects had a PR (15% vs. 5%, p = 0.16) in

the R‐CHOP group versus intensive therapy. A larger percentage of

patients in the intensive cohort experienced no response or disease

progression (9% vs. 25%, p = 0.05) compared to the R‐CHOP cohort.

We attempted to report on subsequent lines of therapy including the

use of autologous transplant, but were limited due to missing data,

which precluded meaningful analysis.

3.3 | Relapse and survival outcomes

The median follow‐up of our cohort was 2.7 years. Survival out-

comes are depicted in Figure 2. By treatment cohort, 17/46 (37%)

in the R‐CHOP group and 18/44 (41%) in the intensive‐therapy
cohort experienced disease relapse or progression. There were 4/

35 (11%) relapses occurring 2 years or later after completing initial

therapy, 1/17 relapses (6%) in the R‐CHOP cohort and 3/18 (17%)

in the intensive therapy cohort. Regarding CNS relapse, eight sub-

jects (10%) out of 82 evaluable (with data on CNS recurrence)

experienced a CNS relapse, 5/8 (63%) of which had received CNS

prophylaxis. By treatment cohort, 5/41 (12%) and 3/41 (7%) pa-

tients suffered a CNS relapse in the R‐CHOP and intensive cohorts,

respectively. Using death as a competing event, the cumulative

incidence of relapse was compared between the treatment assign-

ment (R‐CHOP vs. intensive) and was not statistically significant

(Figure 3, p = 0.58). There were a total of 28 deaths out of 90

subjects (31%), where 12/46 (26%) and 16/44 (36%) subjects died

in the R‐CHOP and intensive therapy cohorts, respectively. Median

PFS (Figure 2A) was 53 versus 38 months (R‐CHOP vs. intensive,

p = 0.49). Median OS was 67 months versus not reached (R‐CHOP
vs. intensive, p = 0.14). When separately comparing DA‐EPOCH‐R
to R‐CHOP (Figure 2A–2B), we observed no significant difference

in PFS (53 vs. 38 months, R‐CHOP vs. DA‐EPOCH‐R, p = 0.64) or

OS (67 months vs. not reached, R‐CHOP vs. DA‐EPOCH‐R,
p = 0.27). There was also no difference in the cumulative incidence

of non‐relapse mortality according to treatment assignment (R‐
CHOP vs. intensive, Figure 3, p = 0.85). EFS24 was similar between

R‐CHOP and intensive cohorts (EFS24 0.59 vs. 0.56, R‐CHOP vs.

intensive, p = 0.7). Additionally, the impact of expression of MYC,

BCL2, and BCL6 (i.e., triple‐expression) on outcomes compared to

double‐expression of MYC and BCL2 was explored, where no sta-

tistically significant differences in PFS or OS were noted (Fig-

ures 2C and 2D). As we observed a larger fraction of high‐
intermediate and high‐risk lymphoma (defined by IPI >3) in the

intensive‐therapy cohort as well as factors associated with higher

IPI (i.e., larger percentage of ECOG PS 2‐4 and advanced stage,

higher LDH), we performed a subgroup analysis of only subjects

with intermediate‐high and high‐risk IPI ≥3, which also demon-

strated similar outcomes between treatment assignment (Figure 2E

and 2F).

Finally, to assess the impact of frontline treatment as well as

other clinical covariates on OS, we performed a multivariate

analysis (Table 2). All covariates described in Table 1 were tested

for their impact on survival outcomes in univariate analysis; those

covariates that met or approximated statistical significance are

depicted in Table 2. We also included age, given prior reports

suggesting a benefit for intensive therapy in those aged ≤65
years.8,10 Race (black; HR 5.1, p = 0.009, 95% confidence interval

(CI) 1.51–16.90), prior indolent lymphoma (HR 3.5, p = 0.003,

95% CI 1.54–8.09), and IPI score ≥3 (HR 4.4, p = 0.007, 95% CI

1.50–13.0) were significantly associated with reduced survival on

univariate analysis. Bone marrow involvement was associated with

a non‐statistically significant adverse hazard ratio on univariate

analysis (HR 2.1, p = 0.1, 95% CI 0.87–5.23). In univariate

T A B L E 1 (Continued)

Total R‐CHOP Intensive therapy

p‐valueN = 90 N = 46 N = 44

BCL6 rearrangement (%)

No 78 (88) 41 (91) 37 (84) 0.50

Yes 11 (12) 4 (9) 7 (16)

BCL2 rearrangement (%)

No 76 (85) 38 (84) 38 (86) 1.00

Yes

CNS prophylaxis used (%) 13 (15) 7 (16) 6 (14)

No 52 (58) 34 (76) 18 (41) <0.01

Yes 37 (42) 11 (24) 26 (59)

Note: Statistically significant p‐values are bolded.

Abbreviations: BCL2, B‐Cell Lymphoma 2; CNS, central nervous system; DEL, double‐expressor lymphoma; ECOG, Eastern Cooperative Oncology

Group; GCB, germinal center B‐cell; IPI, international prognostic index; IQR: interquartile range; LDH, lactate dehydrogenase; R‐CHOP, rituximab,
cyclophosphamide, doxorubicin, vincristine, prednisone; SD, standard deviation; TEL, triple‐expressor lymphoma, defined as overexpression of MYC,

BCL2, and BCL6; Intensive chemotherapy = dose‐adjusted EPOCH‐R, hyper‐CVAD…).
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analysis, therapy assignment (intensive vs. R‐CHOP) was associ-

ated with reduced overall survival but was not statistically sig-

nificant (HR 1.8, p = 0.15, 95% CI 0.82–3.70). These covariates

were subsequently tested in the multivariate model. Only race

(black; HR 7.1, p = 0.02, 95% CI 1.33–37.30) and prior indolent

lymphoma (HR 3.3, p = 0.035, 95% CI 1.09–10.10) remained

significantly associated with adverse outcomes on multivariate

analysis. Importantly, our cohort featured predominantly white

subjects, with few cases of black or non‐white race and thus may

have introduced bias. Multivariate analysis demonstrated that use

of intensive therapy compared to R‐CHOP was associated with a

HR of 2.4 (p = 0.15, 95% CI 0.74–7.41) for OS and was not

statistically significant.

4 | DISCUSSION

We conducted a multi‐center retrospective review of over 90

subjects with DEL in seven American academic centers. Approxi-

mately 50% of patients with DEL in our cohort were treated with

a frontline intensive regimen instead of R‐CHOP, suggesting that

employment of intensive regimens is more widespread than pre-

dicted. Intensive therapy failed to improve outcomes even after

adjusting for some of the known adverse prognostic factors for

DLBCL, including IPI score. Age has been identified as an impor-

tant factor, where those 65 years and younger benefit from

intensive therapy, yet was not found to have an impact on survival

outcomes in this cohort (HR 1, p = 0.23).8,10 Our multivariate

F I G U R E 1 Response rates according to induction therapy. Percentages based on number evaluable per group (R‐CHOP—red color,
intensive‐green color). CR, complete response; PR, partial response; Progress, progressive disease; Stable, stable disease
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F I G U R E 2 Survival analysis by treatment and lymphoma sub‐group. (A) PFS by treatment assignment (green = intensive, red = R‐CHOP,
blue = DA‐EPOCH‐R). (B) OS by treatment. (C) PFS by expression status (red = TEL, green = DEL). (D) OS by expression status (red = TEL,
green = DEL). (E) PFS for intermediate‐high and high risk subgroup defined by IPI ≥3 F: OS for intermediate‐high and high‐risk subgroup
defined by IPI ≥3. DEL, double expressor lymphoma; IPI, international prognostic index; OS, overall survival; PFS, progression‐free survival;
TEL, triple expressor lymphoma, defined as overexpression of MYC, BCL2, and BCL6

D’ANGELO ET AL. - 479



regression model also identified a striking adverse hazard ratio for

black race (HR 7.05, p = 0.02), though we suggest caution in

interpreting this finding given the very low number of black pa-

tients within our cohort. Nevertheless, considering the increasingly

recognized health disparities that black patients may face when

receiving oncologic care, these findings are certainly worthy of

more detailed investigation to determine causes including treat-

ment patterns, disease biology, socioeconomic factors, or other

causes.

We observed a high‐rate of CNS relapse in our DEL cohort (8.8%).
Furthermore, we saw a lower rate of CNS prophylaxis for the R‐CHOP
cohort (24% vs. 59%, p = 0.002) and a relatively higher rate of CNS

relapse when compared to intensive regimens (12% vs. 7%). These

findings are supportive of previously reported results demonstrating

the higher risk of CNS relapse inDEL andmayprovide further evidence

for clinicians to consider CNS prophylaxis forDEL patients, despite not

requiring a more intensive systemic regimen than R‐CHOP.15

Our study has several important strengths and weaknesses. To

our knowledge, our cohort of 90 subjects with DEL is among the

largest studied to address this question. The multi‐center design

improves our ability to generalize these findings to other academic

centers and limits the impact of unevaluated center‐specific practices
that may confound outcomes. We also provide the first known data

for a North American patient cohort, where treatment approaches

may differ in subtle fashions between those treated in European

centers. Finally, our median follow‐up of 2.7 years is another strength
of our analysis, especially as relapses after 2 years were rare (4/35,

11%, Figure 2) and EFS24 is an important surrogate for overall sur-

vival for DLBCL.14

The main weakness of our study remains its retrospective

methodology, which precludes our ability to definitively determine if

DA‐EPOCH‐R or similarly intensive approaches improve survival

compared to R‐CHOP. Furthermore, as the intensive therapy cohort
tended to feature more adverse prognostic traits than the R‐CHOP
cohort, it may be that we failed to identify significant differences

between cohorts because the intensive therapy cohort was

confounded by the presence of higher‐risk disease. Response rates

were classified per each academic center, however, we acknowledge

F I G U R E 3 Cumulative incidence of relapse and non‐relapse mortality by treatment. Green lines: intensive therapy, red lines: R‐CHOP.
Dashed lines depict incidence of relapse and solid lines depict non‐relapse mortality
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that specific data on how response (i.e., by PET/CT or CT) was

assessed was not captured and therefore may add a degree of un-

certainty to response data. We also do not have data on how the

EPOCH‐R regimen was dose adjusted, which may effect the regi-

men's efficacy. We acknowledge that these are limitations of our

report, but important observations lend support to our conclusions.

First, we performed a sub‐group analysis featuring only

intermediate‐high risk and high‐risk disease using cases of only IPI

≥3 and observed no significant differences between treatment

groups (Figure 2E and 2F). Additionally, multivariate regression

adjusting for several factors pertaining to adverse prognosis (IPI,

prior indolent lymphoma, high LDH, etc) still did not observe a

benefit for intensive therapies and displayed a larger hazard ratio for

intensive therapy compared to univariate analysis, though this was

not statistically significant.

Another limitation of our study includes the lack of centralized

pathology review. All of our cases were obtained from large

tertiary‐care centers, and individually reviewed by academic hem-

atopathologists at those institutions. Each center followed strict

inclusion criteria for overexpression of MYC and BCL2 to be

included as a DEL case according to WHO definitions and prior

reports.2,4,7,12

Finally, given the potential risk for toxicity associated with the

use of intensive regimens, we would have ideally captured the toxicity

of both regimens as another comparative measure. Although we did

not capture and therefore cannot address the specific toxicities

encountered by our cohort, evidence consistently suggests that reg-

imens like DA‐EPOCH‐R are clearly more toxic than R‐CHOP.11,16

5 | CONCLUSION

Overall, given the potential toxicity of intensive regimens over R‐
CHOP, we feel the burden of proof must lie with the more toxic

therapy before recommending such an approach. Although it is

understood that patients with DEL may have worse outcomes

compared to those without, our findings do not support that

more intensive regimens can actually improve on this adverse

prognosis. We conclude that in our cohort of DEL patients, the

use of intensive regimens did not improve survival. Our findings

suggest that R‐CHOP remain the standard approach to treating

patients with DEL and highlight the need for randomized trials of

novel therapeutics to improve outcomes in this high‐risk
population.
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T A B L E 2 Univariate and multivariate
factor analysis for OS

Univariate Multivariate

HR 95% CI p HR 95% CI p

Age 1.01 0.98–1.04 0.48

Chemotherapy

R‐CHOP Ref

Intensive therapy 1.75 0.82–3.70 0.15 2.35 0.74–7.41 0.15

Race

White Ref

Black 5.05 1.51–16.9 0.009 7.05 1.33–37.3 0.022

Prior indolent lymphoma

Absent Ref

Present 3.53 1.54–8.09 0.003 3.32 1.09–10.1 0.035

IPI

0–2 Ref

3–5 4.41 1.50–13.0 0.007 1.62 0.45–5.87 0.5

Bone marrow involvement

Absent Ref

Present 2.13 0.87–5.23 0.10 1.64 0.56–4.75 0.4

Note: Bold items are statistically significant with p ≤ 0.05.

Abbreviations: CI, confidence interval; HR, hazard ratio; IPI, International Prognostic Index; OS,

overall survival; R‐CHOP, rituximab, cyclophosphamide, hydroxydaunorubicin, Oncovin, prednisone.
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