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Incidence of B-cell NHL in adults.
ISTAT 2016: 

16.500 diagnosis of lymphomas in Italy: 4.5% of all tumors.



Lymphoma and autoimmunity

Baecklund E et al, Seminars Cancer Biol 2014



Lymphoma and autoimmunity

Smedby KE et al, J Natl Cancer Inst 2006
Kuksin CA et al, Frontiers Oncol 2015

Yadlapaty S et al, BioMed Res Int 2016



Zucca E et al, J Clin Oncol 2013.

231 patients, median age 60 (26-81), male 53%

116 Chlorambucil; 115 Rituximab+Chlorambucil.



✓ Is the most common NHL: 40%

✓ Peak incidence in the sixth decade

✓ Median survival: weeks to months if not treated

CHOP21 vs R-CHOP21

Coiffier B et al, NEJM 2002. Coiffier B et al, Blood 2010.

We need to better define DLBCL in order to improve R-CHOP results

Standard treatment is R-CHOP21;

but 40-50% of patients still relapse

Diffuse Large B-cell Lymphoma



DLBCL: factors affecting treatment decision

Treatment

Patient
▪ Age
▪ Comorbidity
▪ Performance score

Lymphoma
▪ IPI score
▪ Histology
▪ Stage
▪ Tumoral mass 
▪ Site

Physician
▪ Lymphoma knowledge

“High risk Patients”

✓According to IPI

✓By COO profile subgroups

✓By IHC or FISH expression of MYC and BCL-2  

Ziepert M et al, J Clin Oncol 2010. Scott D et al. J Clin Oncol 2015.



Potential strategies to improve R-CHOP results in 

DLBCL

Shortening 

interval 

between 

cycles

Add novel agent (X)

X-R-CHOP
Add 

maintenance 

X-R-CHOP
Intensify 

chemotherapy

Substitute rituximab 

with different 

antibody
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How to improve R-CHOP results in DLBCL

Shorten interval between cycles?

CI, confidence interval; HR, hazard ratio. Cunningham D, et al. Lancet 2013;381:1817-26.

R-CHOP-21 vs R-CHOP-14PFS

OS

R-CHOP-14 is not superior to R-CHOP-21 
chemotherapy in previously untreated DLBCL

HR 0.94, 95% Cl 0.76–1.17

p = 0.5907
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HR 0.90, 95% Cl 0.70–1.15

p = 0.3763

No. at risk

R-CHOP-14 540 439 377 291 175 71 11 0

R-CHOP-21 540 431 375 276 177 75 7 0

No. at risk

R-CHOP-14 540 477 418 314 195 83 14 0

R-CHOP-21 540 474 409 305 187 81 8 0

R-CHOP-14

R-CHOP-21

Subgroup
R-CHOP-14 R-CHOP-21 HR (95% CI)

Events Total Events Total

Age, years

< 60 59 237 67 239 0.89 (0.63–1.26)

60–65 30 102 22 101 1.44 (0.84–2.49)

> 65 67 201 77 200 0.83 (0.60–1.16)

Subtotal (95% CI) 540 540 0.93 (0.75–1.16)

Total events 156 166

Heterogeneity: X2 = 2.99, df = 2 (p = 0.22); I2 = 33%

Sex

Female 76 251 69 247 1.07 (0.77–1.48)

Male 80 289 97 293 0.85 (0.63–1.14)

Subtotal (95% CI) 540 540 0.94 (0.76–1.17)

Total events 156 166

Heterogeneity: X2 = 1.09, df = 1 (p = 0.30); I2 = 8%

Stage

IA/IB 8 43 9 36 0.77 (0.29–1.99)

II 33 157 37 166 0.93 (0.58–1.49)

III 51 175 45 142 0.88 (0.59–1.31)

IV 64 162 74 193 1.09 (0.78–1.53)

Subtotal (95% CI) 537 537 0.97 (0.78–1.21)

Total events 156 165

Heterogeneity: X2 = 0.97, df = 3 (p = 0.81); I2 = 0%

International prognostic index score

0 4 40 6 43 0.71 (0.21–2.45)

1 23 116 22 117 1.04 (0.58–1.86)

2 37 163 48 143 0.67 (0.43–1.02)

3 55 136 49 143 1.21 (0.83–1.78)

4 31 75 34 79 1.01 (0.62–1.65)

5 6 10 7 15 1.14 (0.38–3.43)

Subtotal (95% CI) 540 540 0.96 (0.77–1.19)

Total events 156 166

Heterogeneity: X2 = 4.69, df = 5 (p = 0.46); I2 = 0%

R-CHOP-14 better R-CHOP-21 better

0 1 2 3 4 5 6 7

Time (years) after randomization

R-CHOP-14

R-CHOP-21



How to improve R-CHOP results in DLBCL

Substitute with different anti-CD20 antibody?

C, cycle; ECOG, Eastern Cooperative Oncology Group; G, obinutuzumab; 

IPI, International Prognostic Index; PS, performance status. Vitolo U, et al. J Clin Oncol 2017

Previously untreated DLBCL

• Age ≥ 18 years

• IPI ≥ 2 or IPI 1 not due to age alone or IPI 0 

with bulky disease (1 lesion ≥ 7.5 cm)

• Adequate haematological function

• ≥ 1 bi-dimensionally measurable lesion

• ECOG PS ≤ 2

• Target enrolment: 1400

G-CHOP 

G 1,000 mg C1 D1/8/15 and C2–8 D1

CHOP 6 or 8 cycles every 21 days 

R-CHOP 

R 375 mg/m2 C1–8 D1

CHOP 6 or 8 cycles every 21 days

Randomized 

1:1

• Number of CHOP cycles pre-planned in advance for all patients at each site

• Randomization stratification factors: planned number of CHOP cycles, IPI, geographic region

• Primary endpoint: investigator-assessed PFS

The GOYA study 
International, open-label, randomized phase 3 study in previously untreated DLBCL patients

Scientific support from the Fondazione Italiana Linfomi



No clinically meaningful differences observed between G-CHOP and R-CHOP

Vitolo U, et al. J Clin Oncol 2017

PFS OS



How to improve R-CHOP results in DLBCL

Intensify chemotherapy?

Chiappella A, et al. Lancet Oncol 2017

From 2005 to 2010, 412 untreated DLBCL were enrolled into the FIL-DLCL04 phase III

randomized trial aimed at investigating the benefit of intensification with high dose

therapy + autotransplant (R-HDC+ASCT) compared to R-dose-dense therapy as first

line in young DLBCL at poor risk (aa-IPI 2-3).



Chiappella A, et al. Lancet Oncol 2017



How to improve R-CHOP results in DLBCL

Add maintenance?

• Lenalidomide maintenance after R-CHOP in elderly DLBCL patients: 

phase 3 study (REMARC)

• Patients aged 60–80 years, DLBCL CD20+, follicular lymphoma grade 3B, 

or de novo transformed follicular or indolent lymphoma

• Primary endpoint: PFS (central review)

– based on an overall 2-year PFS of 80% and a HR of 0.65, with 80% power and overall alpha 

level of 5%

– 160 events required for PFS analysis

• Secondary endpoints: OS, EFS, PFS2, RR, safety

CR, complete response; 

PFS2, progression-free survival 2; PR, partial response.

R-CHOP

6 or 8 cycles

induction

Lenalidomide
(n = 323)

Placebo
(n = 327)

CR

PR

25 mg/day for 21/28 days x 24 monthsR 1:1

Thieblemont C, et al. J Clin Oncol 2017.



Lenalidomide maintenance after R-CHOP in 

elderly DLBCL patients: efficacy

Thieblemont C, et al. J Clin Oncol 2017.

Median PFS was not reached for lenalidomide at a median follow-up of 40 months. 

Median PFS for placebo was 58.9 months.

PFS OS
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Logrank p = 0.0135

HR 0.708 (95% CI 0.537–0.932)

Lenalidomide 323 291 265 250 214 172 137 97 70 42 23 6 1 0

Placebo 327 291 259 250 213 173 137 94 62 42 19 8 1 0

Follow-up: 40 months

+ Censored

Lenalidomide

Placebo
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Lenalidomide

Placebo

Time (months)

Lenalidomide 323 312 292 285 271 250 217 188 152 112 79 50 27 12 1 0

Placebo 327 319 308 299 285 272 240 209 164 117 83 58 34 12 3 0

+ Censored

Follow-up: 52 months
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How to improve R-CHOP results in DLBCL

Add a novel agent to R-CHOP?

Mehta-Shah et Younes, Semin Hematol 2015.



inhibition of proliferation
adhesion disruption
apoptosis

It blocks NF-κB

Daily oral dosing produces 
24-hour BTK inhibiton

Targeting B-Cell Receptor Signaling Through 
Inhibition of Bruton Tyrosine Kinase (BTK)



Ibrutinib in DLBCL, by COO subgroups

The Bruton’s Tyrosine Kinase (BTK) inhibitor, ibrutinib (PCI-32765) has a 

preferential activity in ABC DLBCL: phase II interim results

Wilson WH, et al. Nat Med. 2015;21:922-6. PR, partial response; SPD, sum of the products of the greatest perpendicular diameter. 



R-CHOP + iBtk for untreated DLBCL, non GCB

*IHC based on Hans’ algorithm.

*



Mechanisms of action of lenalidomide in lymphoma 

cells and nodal microenvironment

Gribben JG, et al. J Clin Oncol. 2015;33:2803-11.



Activity of Lenalidomide in R/R DLBCL

R/R DLBCL n ORR CR/CRu
Median 
PFS, mo

All patients1 26 19% 12% 4.0*

All patients2 108 28% 7% 2.7

All patients3

GCB by IHC
Non-GCB by 
IHC

40
23
17

28%
9%

53%

15%†

4%
29%

2.6
1.7
6.2

All patients4

GCB by IHC
Non-GCB by 
IHC
GCB by GEP
ABC by GEP

51
23
28
14
11

27%
26%
29%
21%
46%

N/A
N/A
N/A
N/A
N/A

3.1
2.3
3.5
3.0

18.9

*Included all patients in mixed NHL population. 
†CR only (not CRu)

Wiernik PH, et al. J Clin Oncol 2008. 
Witzig TE, et al. Ann Oncol 2011.

3. Hernandez-Ilizaliturri FJ, et al. Cancer 2011. 
4. Czuczman MS, et al. Blood 2014.

Please note: Direct comparisons between trial designs should 

not be made due to differences between trial designs and 

patient characteristics. 



Phase II R2-CHOP21 in Untreated DLBCL, 

and PFS by Cell Of Origin

Nowakowski G et al. J Clin Oncol 2015. 

Historical R-CHOP

R2-CHOP

PFS 12 months 24 months

GCB 73% 64%

Non-GCB 39% 28%

P < 0.001

PFS 12 months 24 months

GCB 64% 59%

Non-GCB 72% 60%

P = 0.083
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R2-CHOP

IHC (Hans) 2-year PFS

GCB 71%

Non-GCB 81%

Vitolo U et al. Lancet Oncol 2014.



DLC-002 (ROBUST): Phase III Randomized Efficacy 

and Safety Study of Lenalidomide Plus R-CHOP vs. 

Placebo Plus R-CHOP in Patients With Untreated 

ABC-type Diffuse Large B-cell Lymphoma 

o Newly diagnosed ABC DLBCL; IPI ≥ 2; ECOG PS ≤ 2; age > 18 years
o Primary endpoint = PFS; N = 560
o 90% power to detect 60% difference in PFS (control median PFS estimate = 24 months)

Sponsor: Celgene Corporation. Team leader: FIL and Mayo Clinic. PIs: U. Vitolo, T. Witzig. 
Writing committee: U. Vitolo, A. Chiappella, M. Spina, T. Witzig, G. Nowakowski.



✓ An association between certain autoimmune conditions

and increased risk of developing lymphoma is well

documented.

✓ The most frequent NHL associated to autoimmune

conditions are indolent Marginal Zone Lymphoma/MALT,

and aggressive Diffuse Large B-cell Lymphoma/DLBCL

✓ R-CHOP is still the standard of care in DLBCL and is the

backbone of new treatments with novel drugs

✓ A more accurate recognition of unfavorable DLBCL

subsets is now recommended to better tailor the

treatment

✓ ABC subtype should be included in clinical trials testing

the addition of novel drugs to R-CHOP

Conclusions
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