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Case presentation: Dr Kumar

83-year-old man with DLBCL

• Presented with fatigue and right testicular swelling

• Ultrasound of testicles: Severe right orchitis à radical 
right orchiectomy

• Pathology: DLBCL, nongerminal center type, involving spermatic cord 
but free resection margins

• PET scan negative for distant disease, no marrow involvement

• Brain MRI normal; cerebrospinal fluid showed no overt evidence of 
disease 



Dr Bessnow

Additional questions regarding 
the management of DLBCL 



DLBCL	has	multiple	clinicopathologic
subsets/heterogeneity

Histopathology

Survival in Diffuse Large-B-Cell Lymphoma
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biologic attributes of the tumor microenviron-
ment that can be acquired during the pathogen-
esis of both diffuse large-B-cell lymphoma sub-
types (Fig. 3).

The genes defining the stromal-1 signature en-
code components of the extracellular matrix, in-
cluding fibronectin, osteonectin, various collagen 
and laminin isoforms, and the antiangiogenic fac-
tor thrombospondin (Fig. 3, and Table 3 in the 
Supplementary Appendix). This signature also en-
codes modifiers of collagen synthesis (LOXL1 and 

SERPINH1), proteins that remodel the extracellular 
matrix (MMP2, MMP9, MMP14, PLAU, and TIMP2), 
and connective-tissue growth factor (CTGF), a se-
creted protein that can initiate fibrotic responses.16 
In addition, the stromal-1 signature includes genes 
that are characteristically expressed in cells in the 
monocytic lineage, such as CEBPA and CSF2RA.

The stromal-1 signature was significantly re-
lated to several previously curated gene-expression 
signatures17 on the basis of gene-set enrichment 
analysis.18 Two of these signatures include genes 
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Figure 1. Gene-Expression Predictors of Survival among Patients with Diffuse Large-B-Cell Lymphoma Treated with R-CHOP. 

Kaplan–Meier estimates of progression-free and overall survival are shown. Panel A shows that patients with germinal-center B-cell–like 
diffuse large-B-cell lymphoma had a higher probability of progression-free survival (left) and overall survival (right) than patients with 
activated B-cell–like diffuse large-B-cell lymphoma. Panel B shows a gene-expression–based predictor of survival among patients with 
diffuse large-B-cell lymphoma treated with R-CHOP. Kaplan–Meier estimates of progression-free survival (left) and overall survival 
(right) are based on a multivariate model derived from the germinal-center B-cell, stromal-1, and stromal-2 gene-expression signatures. 
Survival-predictor scores derived from this model were used to rank the cases of lymphoma, which were then divided into quartile 
groups as indicated. R-CHOP denotes rituximab plus combination chemotherapy with cyclophosphamide, doxorubicin, vincristine, and 
prednisone.
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Cell-of-origin

DHL = double-hit lymphoma; 
DEL = double-expressor lymphoma

disease (P , .0001), poor performance status (P 5 .0453), and
multiple extranodal sites of disease (P 5 .0160). Consequently,
more patients with DLBCL with MYC/BCL2 coexpression had
an intermediate-high to high IPI score (P 5 .0001). Patients with

DLBCL with MYC/BCL2 coexpression were also associated with
a lower rate of complete remission (P , .0001) and a higher pro-
liferation index (P 5 .0086). There was no significant difference
in gender, serum lactate dehydrogenase level, tumor size, or

Figure 4. MYC/BCL2 coexpression contributes to the inferior prognosis of ABC-DLBCL. (A-B) OS (A) and PFS (B) of the ABC vs GCB subtype of DLBCL
in the entire training set. COO classification of 411 cases was based on GEP results and 55 cases based on IHC results. (C-D) OS (C) and PFS (D) of the ABC vs

GCB subtype of DLBCL after all MYC1BCL21 cases were excluded. (E-F) OS (E) and PFS (F) of the ABC vs GCB subtype in MYC1BCL21 DLBCL.

Figure 5. Prognostic impact of MYC/BCL2 coexpression in DLBCL is independent of MYC/BCL2 corearrangement and TP53 mutation status. (A-B)
OS (A) and PFS (B) of patients with MYC/BCL2 double-hit DLBCL. (C-D) OS (C) and PFS (D) of patients with MYC1BCL21 DLBCL in the absence of

MYC/BCL2 double hit. (E) OS of patients with MYC1BCL21 DLBCL in the absence of TP53 mutation. (F) Prognostic impact of TP53 mutation in MYC1BCL21

DLBCL.
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Retrospective	data	identifies	high-risk	groups	
unlikely	to	be	cured	with	R-CHOP	

SUBSET FREQ
R-CHOP

CR PFS OS
ABC	DLBCL 30-50% NR 2-yr	28% 2-yr	46%
Double-hit	lymphoma 3-12% 40% NR <1yr
Dual	expression	of	
MYC, BCL2

21% NR 5-yr	27% 5-yr	30%

Elderly	DLBCL	>60y 50% 70-80% 5-yr	50% 5-yr	58%
High	IPI	 45% NR 4-yr	53% 4-yr	55%

Ref:	Aukema Blood	2011;	Hu	Blood	2013;	Oki	2014,	Maurer	2014,	Feugier 2005,	Sehn	2005;	Nowakowski	2014;	Johnson	JCO	2012.	



Can	we	move	beyond	R-CHOP?	

Radiation was not permitted on study. Sulfamethoxazole/trimethoprim dou-
ble strength was administered twice daily for 3 days per week.

Biomarkers
Immunohistochemistry was performed on paraffin-embedded tissue as

previously reported.3 Sections were stained with monoclonal antibodies to
CD20 (clone L26), CD3 (F7.2.38 clone), Bcl-6 (clone PG-B6p), MUM-1
(clone MUM1p), MIB-1 (clone MIB-1) from Dako (Carpinteria, CA), and
CD10 (clone 56C6) from Novocastra (Burlingame, CA). Immunohistochem-
istry was performed at the National Cancer Institute. For Bcl-2, the staining
intensity was compared with the control T cells present in the tumor samples
and scored as no tumor cell staining or positive tumor cell staining relative to
the T-cells as described. MIB-1 staining was scored as a mean percentile of 200
tumor cells averaged over three high power fields. For Bcl-6 and MUM-1,
patients were scored as positive if expressed in at least 20% of neoplastic cells.
Classification of tumor biopsies into GCB or non-GCB (ie, post-GCB) sub-
types was determined using CD10, Bcl-6, and MUM-1 immunohistochemical
markers by the validated method of Hans et al.16

Statistical Analysis
Survival end points were calculated from on-study date until death,

relapse, progression, or last follow-up as appropriate. OS, PFS, and event-free
survival (EFS) were calculated using the Kaplan-Meier method and the signif-
icance between Kaplan-Meier curves was calculated using the Mantel-
Haenszel procedure.17,18 Potential follow-up was calculated from study entry
to study analysis for each patient. The Cox proportional hazards model was
used to identify which factors were jointly significant in the association with
OS or PFS.19 Only factors associated with marginal statistical significance or
better in a univariate analysis (unadjusted P ! .10) were evaluated in a Cox
model. All P values are two tailed. The analysis of biomarkers was not adjusted
for multiple comparisons. MIB-1 and Bcl-2 were prespecified based on hy-
potheses from the DA-EPOCH study in which these biomarkers were not
adjusted, whereas analysis of GCB/post-GCB and Bcl-6 were for hypothesis
generation and thus would not require adjusment.6

RESULTS

Clinical Characteristics and Outcome
Seventy-two patients with GCB or post-GCB large cell lym-

phoma were enrolled (Table 1). The patients’ median age was 50 years
(range, 19 to 85) and 40% had a high-intermediate or high Interna-
tional Prognostic Index (IPI).20 Pathological diagnosis included
DLBCL in 70 patients and follicular grade 3B in two patients.

Of 71 assessable patients, CRs (n " 45) and CRs unconfirmed
(CRu; n " 22) were achieved in 94% and partial response was
achieved in 4% of patients.14,21 Among patients with low (0 to 2) IPI,
100% achieved CR/CRu compared with 82% in patients with high (3
to 5) IPI. Overall, 15% of patients relapsed including 7% in low and
29% in high IPI and no relapses have yet to be observed beyond 22
months after therapy. At 5 years, the PFS and OS probability are
79% (95% CI, 68 to 87) and 80% (95% CI, 69 to 88), respectively,
with a median potential follow-up of 54 months (Fig 1A). When
assessed by IPI, the PFS is 91% (95% CI, 72 to 98), 90% (95% CI, 71
to 97), 67% (95% CI, 42 to 85), and 47% (95% CI, 21 to 75), and
the OS is 100%, 90% (9% CI, 70 to 97), 74% (95% CI, 50 to 90),
and 37% (95% CI, 16 to 64) for 0 to 1, 2, 3, 4 to 5 IPI risk factors,
respectively, at 5 years (Figs 1B and 1C). The EFS is 91% (95% CI,
72 to 98), 90% (95% CI, 71 to 97), 67% (95% CI, 42 to 85), and
31% (95% CI, 13 to 58), respectively.

Clinical Prognostic Factors
The IPI was significantly associated with PFS (P " .007) and OS

(P ! .0001; Figs 1B and 1C) as were the individual IPI risk factors
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Fig 1. Survival and progression-free survival (PFS) of all patients. Outcomes are
reported at 5 years. (A) PFS was 79% (95% CI, 68 to 87). (B) Overall survival (OS)
was 80% (95% CI, 69 to 88). (C) PFS for low, low-intermediate, high-
intermediate, and high-risk International Prognostic Index (IPI) was 91% (95% CI,
72 to 98), 90% (95% CI, 71 to 97), 67% (95% CI, 42 to 85), and 47% (95% CI,
21 to 75), respectively (P " .007 for global comparison). (D) OS for low,
low-intermediate, high-intermediate, and high-risk IPI 100%, 90% (95% CI, 70 to
97), 74% (95% CI, 50 to 90) and 37% (95% CI, 16 to 64), respectively (P ! .0001
for global comparison). inter., intermediate.
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PFS by GCB vs. non-GCB Subtype* 
in R-CHOP Case-matched Control and R2-CHOP Patients

* As defined by Hans et al. Blood 2004

R-CHOP by COO R2-CHOP by COO

GCB

Non-GCB

Nowakowski JCO 2015



Updated	and	combined	analysis	of	two	phase	2	trials	of	
lenalidomide plus	R-CHOP	in	newly	diagnosed	non-GCB	DLBCL	

mellitus type 2 complications, three due to acute cardi-
orespiratory arrest and one due to bacteriemia, all non-
related to lymphoma or treatment according to
investigators).
Outcome results in a subgroup analysis stratifying

patients according to COO were: 5y-PFS was 52.8% (95%
CI, 39.8–70.2%) vs 64.5% (95% CI, 51.1–81.5%) (p=
0.198), 5y-TTP was 61.6% (95% CI, 48.1–78.9%) vs 69.6%
(95% CI, 56.6–85.7%) (p= 0.444) and 5y-OS was 68.6%
(95% CI, 56.1–83.9%) vs 74.1% (95% CI, 61.3–89.7%) (p=
0.238) in GCB vs non-GCB respectively (Fig. 2). Outcome
results in a subgroup analysis stratifying patients accord-
ing to IPI 0–2 vs 3–5 were: 5y-PFS was 69.0% (95% CI,
56.5–84.2%) vs 59.0% (95% CI, 47.5–73.3%) (p= 0.100),
5y-TTP was 73.2% (95% CI, 61.1–87.7%) vs 67.4% (95%
CI, 56.0–81.2%) (p= 0.285) and 5y-OS was 82.3% (95%
CI, 71.7–94.3%) vs 70.2% (95% CI, 59.0–83.5%) (p=
0.059) (Figs. 2 and 3).

Late toxicities and second tumors
Only one toxic death has been recorded in the follow-up

period: a grade 5 sepsis occurred 6 months after the
treatment completion in patient that was not neutropenic.
Three patients experienced a severe grade 4 late toxicity
(all grade 4 persistent neutropenia, subsequently
resolved). Other milder grade ≤ 3 toxicities were: infec-
tions (in four cases, one grade 3 Gram negative bacter-
iemia and three cases of grade 1–2: viral infections in one
case, Gram positive infections in two cases), thrombosis
(one case grade 2) and persistent neuropathy (three cases,
all grade 1–2). Two cases of cardiovascular disease grade 3
were reported.

Second malignancies were observed in seven patients
(6.3%): one (0.9%) case of therapy-related secondary acute
myeloid leukemia; six cases of other not therapy-related
second tumors (two (1.8%) cases of second lymphoma
(one T-cell and one mucosa-associated lymphoid tissue
(MALT) lymphoma), one metastatic adenocarcinoma of
unknown origin, one prostatic cancer, one rectal adeno-
carcinoma, and one non-melanotic tumor of the skin).
Three patients died due to the occurence of the second
tumor. The median time from the end of treatment to the
second neoplasia onset is 16.4 months (range:
5.7–53.3 months).

Discussion
This long-term follow-up analysis demonstrates that in

patients with de novo DLBCL the R2-CHOP21 regimen
maintained high efficacy over time, with high rates of PFS,
TTP, and OS and with a good long-term safety profile.
At a median follow-up of 5.1 years (y), for the whole

cohort, 5y-PFS was 63.5% (95% CI, 54.7–73.6%), 5y-TTP

Fig. 2 Forest plot of progression-free survival, time to
progression and overall survival in a subgroup analysis based on
International Prognostic Index and cell of origin. PFS progression-
free survival, TTP time to progression, OS overall survival, IPI
International Prognostic Index, COO cell of origin, GCB germinal
center B-cell

Fig. 3 Kaplan–Meier curves of overall survival in a subgroup
analysis based on International Prognostic Index and cell of
origin. IPI International Prognostic Index, COO cell of origin, GCB
germinal center B-cell
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Castellino Blood Ca J 2018

• 112 patients 
• Median follow up 5.1y
• 5-yr PFS 63.5%
• 5-yr OS 75.4% 
• AUTHORS’ CONCLUSION: Addition of lenalidomide

mitigates neg significance of non-GCB phenotype



R-CHOP	plus	“X”:	still	waiting	for	a	winner

• R-CHOP +/- ibrutinib
(PHOENIX) trial did not 
meet its endpoint in ITT 
group

• N=838 pts
• No diff in PFS, EFS, OS

BUT…impact of age? 

Younes ASH 2018 Abstract 784 Monday, 
December 3, 2018: 3:30 PM
Ballroom 20A (San Diego Convention Center)



Subset	studies	in	newly	diagnosed	DLBCL

• 786 Successful	Treatment	ofMYC rearrangement	Positive	Large	B	Cell	Lymphoma	Patients	
with	R-CHOP21	Plus	Lenalidomide:	Results	of	a	Multicenter	Phase	II	HOVON	Trial	Monday,	
December	3,	2018:	4:00	PM	Ballroom	20A	(San	Diego	Convention	Center)	Martine	E.D.	
Chamuleau,	MD,	et	al.	

• 782 Venetoclax Plus	Rituximab,	Cyclophosphamide,	Doxorubicin,	Vincristine	and	
Prednisolone	(R-CHOP)	Improves	Outcomes	in	BCL2-Positive	First-Line	Diffuse	Large	B-Cell	
Lymphoma	(DLBCL):	First	Safety,	Efficacy	and	Biomarker	Analyses	from	the	Phase	II	CAVALLI	
StudyMonday,	December	3,	2018:	3:00	PM	Ballroom	20A	(San	Diego	Convention	Center)	
Franck	Morschhauser,	et	al.

• Godfrey	J.,	Lenalidomide plus	dose-adjusted	EPOCH-R	in	double	hit	and	double	expressing	
lymphoma,	Cancer	2018	(in	press)



RELAPSED/REFRACTORY	DLBCL



“IR2”	in	rel/ref	non-GCB	DLBCL
• Ibrutinib plus	lenalidomide and	rituximab

Ramachandren ASH 2018 Abstract 402 Sunday, December 2, 2018: 1:15 PM 

• N=55 pts
• Med age 63 y
• >50% refractory to last treatment 
• ORR 50% with CR 30%
• Med DR 9m



Targeting	CD79B:	Polatuzumab vedotin in	B-cell	lymphoma	patients

Morschhauser	et	al,	ASCO	2014
Strout.	Blood	2015;126:1871-1872



GO29365:	Polatuzumab Vedotin,	an	Anti-CD79b	Antibody-Drug	Conjugate,	in	
Combination	with	BR	for	R/R	DLBCL	or	FL

Primary endpoints 

• Phase Ib: Percentage of Participants 
with Adverse Events 

• Phase II: Percentage of Participants 
with Complete Response (CR)

Sehn LH et al. Proc ASH 2018;Abstract 1683 

Ph lb safety run-in: Pola + BR or BG

1.8mg/kg + BR (n=6)

R
/R

 D
LB

C
L

1.8mg/kg + BR (n=6)

Cohort 1a Cohort 1b

Ph II randomization: Pola + BR versus BR

Ph II expansion: Pola + BR

R/R DLBCL 1:1 randomization

Pola + BR (n=40)

BR (n=40)

R/R DLBCL Pola + BG (n=20)



BR Pola-BR

Grade 1

Grade 2

Grade 3

Grade 4

GO29365:	Safety	Results	of	Polatuzumab Vedotin in	Combination	with	BR	for	
R/R	DLBCL	or	FL

Sehn LH et al. Proc ASCO 2018;Abstract 7507



GO29365:	Updated	Phase	II	Trial Results	of	Polatuzumab Vedotin in	
Combination	with	BR	for	R/R	DLBCL	or	FL

• Overall	response	rates	for	pola +	BR	and	BR	were	45%	and	18%,	respectively

• Updated	follow-up	suggests	that	durable	responses	could	be	possible;	responses	of	>20	months	have	been	
observed	with	pola +	BR or	pola + BG

• Updated	safety	results	are	similar	to	those	previously	described	with	no	new	safety	signals	identified

Sehn LH et al. Proc ASH 2018;Abstract 1683 

Median PFS: 7.6 mos

Median PFS: 2.0 mos

Median OS: 12.4 mos

Median OS: 4.7 mosBR

Pola + BR

HR, 0.34
95% CI (0.20, 0.57)
p<0.0001

HR, 0.42
95% CI (0.24, 0.75)
p=0.0023

Time (months) Time (months)
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S
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S

BR (Ph II) (N=40)
Pola + BR (Ph II) (N=40)

+ Censored

Pola + BR

BR



PD-1	inhibitors	in	rel/ref	PMBCL

Armand ASH 2018 Abstract 228 Saturday, December 1, 2018: 5:15 PM
Pacific Ballroom 20 (Marriott Marquis San Diego Marina) 

Pembrolizumab in Patients with Relapsed or Refractory Primary Mediastinal Large B-Cell Lymphoma 
(PMBCL): Data from the KEYNOTE-013 and KEYNOTE-170 Studies
• N=74 pts
• Med 3 prior lines of treatment
• 50% were transplant ineligible due to chemoref disease
• Med DoR not reached in either group (>29 m in KN013 and >12m in KN170)



Where	do	PD-1	inhibitors	fit	in	DLBCL?	

• No role for PD-1 inhibition after autologous stem cell transplant
– Chen ASH 2018 Abstract 706 Monday, December 3, 2018: 11:15 AM Grand Hall B 

(Manchester Grand Hyatt San Diego) 

• Checkpoint inhibition may re-sensitize patients to chemotherapy 
– Carreau ASH Abstract 93 Saturday, December 1, 2018: 10:00 AM Pacific Ballroom 20 

(Marriott Marquis San Diego Marina) 

• PD-1 alterations only occur in a subset of DLBCL patients (approximately 30%) and are 
associated with a “T-cell inflamed” phenotype
– Kline ASH Abstract 673 Monday, December 3, 2018: 10:30 AM Pacific Ballroom 15 

(Marriott Marquis San Diego Marina)  



CAR-T	IN	DLBCL:	ONE	YEAR	LATER…



Summary	of	Pivotal	CAR-T	Trials	in	R/R	DLBCL

JULIET
(N=93)

TRANSCEND-NHL-001
(N=102)

ZUMA-1
(N=108)

Agent Tisagenlecleucel Lisocabtagene maraleucel Axicabtagene ciloleucel

Median	prior	
therapies	(range) 3	(1-6) 3	(1-8) NR	(1-5+)	

ORR 52% 75% 82%

CR 40% 55% 58%

Borchmann P et al. Proc EHA 2018;Abstract S799; Abramson JS et al. Proc ASCO 2018;Abstract 7505; 
Locke FL et al. Proc ASCO 2018;Abstract 3003; Locke FL et al. Proc ASCO 2018;Abstract 3039



Cytokine	Release	Syndrome	(CRS)	and	Neurotoxicity	
in	Key	Pivotal	CAR-T	Trials

Grade	3/4	AEs JULIET
TRANSCEND	NHL	

001 ZUMA-1

CRS 22% 1% 12%

Neurologic 12% 13% 29%

Borchmann P et al. Proc EHA 2018;Abstract S799; Abramson JS et al. Proc ASCO 2018;Abstract 
7505; Locke FL et al. Proc ASCO 2018;Abstract 3003

CRS

High	
fevers

Rigors

Myalgia/
arthralgias

Nausea/vomiting/
anorexiaFatigue

Headache

Hypotension



“Real-world”	Axi-cel

• Seventeen US academic 
centers

• N=165 with 78% pts completing 
axi-cel infusion

• Grade 3 CRS in 7%
• Grade 3 NE in 31%
• ORR at Day 30 in 112 

evaluable pts was 79% with 
50% CR 

• PFS and OS data to be 
presented 

Nastoupil ASH 2018 Abstract 91 Saturday, December 1, 2018: 9:30 AM
Pacific Ballroom 20 (Marriott Marquis San Diego Marina)



“Real-world”	Axi-cel
• N=73 evaluable patients 
• At 4m median f/u, best ORR and CRR was 64% and 41% among those 

treated. 
• Predictors of poor outcome: 

• Poor PS, tumor bulk, high IPI, baseline CRP, prior ibrutinib
• 96% all-grade CRS, 17% grade 3-4 CRS  

Jacobson ASH 2018 Abstract 92 Saturday, December 1, 2018: 9:45 AM
Pacific Ballroom 20 (Marriott Marquis San Diego Marina)

AUTHORS’ CONCLUSION: “The ORR and CR rate are lower than the 82% and 
54% reported on ZUMA-1. This may reflect inclusion of sicker patients with a 
poorer PS, and/or with different histologies (ie transformation from non-FL). 
Outcomes were significantly worse in high risk lymphomas, reflected by IPI, PS, 
tumor bulk, and baseline CRP. Rates of CRS and NT were similar to ZUMA-1”



If	CAR-T	doesn’t	work…

Chow ASH Abstract 94 Saturday, December 1, 2018: 10:15 AM
Pacific Ballroom 20 (Marriott Marquis San Diego Marina)

• N=51
• Initial progression did worse than delayed progression 

• Med OS 5.1 m vs. 13.6 m 


