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Il paziente

Peso 66 kg, h 165 cm. 
Non comorbidità di alcun tipo. Non allergie. Non abitudine tabagica.
Istologia 23.03.23: Linfoma di Hodgkin deplezione linfocitaria
Exeresi linfonodale dopo una settimana dalla sospensione di cortisone.

Al ricovero: 
• Dispnea. SpO2 95%  FC 117 bpm PA 110/70
• Segni sistemici B: sudorazione + febbre
• All’Emocromo: Hgb 10,1 g/dl  piastrine 232.000/mmc Leucociti 14.300(mmc (cortisone), Linfociti 4,1% 

(totali 600/mmc)
• VES 1h 80
• ECG: tachicardia sinusale; Ecocardio FEV 65% 
• Prove respiratory: DLCO: 66% predicted; FEV1: 64% predicted; FEF-25-75%: 73 % predicted
• Esami funzione renale nella norma: AST e ALT 3xUNL Albumina 3,2 LDH 258/220 U/L

22 anni (26.04.2000), PS ECOG: 1



06.04.2023: PET-scan SUV max 17.4

Sedi di uptake patologico: 
mediastino con aree fotopeniche contestuali, paratracheale superiore e inferiore, pre- e sottocarenale, FAP, 
laterocervicale bilaterale, sovra- e sottoclaveare, retropettorale, ascellare, mammaria interna e paravetebrale, 
fasci muscolari in regione dorsale superiore, nodale celiaca, localizzazione sacrale e 8.a e 9.a vertebra 
dorsale
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Clinical conundrum

Bulky mediastinico
Un conglobato a dx 92x56 e 

uno a sinistra 110x91, 
M/T 0.49

Ridotta FEV 25-75 e DLCO 
Linfoma in stadio
Avanzato IVEXB
e istologia
Deplezione Linfocitaria
E-sites: osso (TAC –
confirmed) e tessuti molli

IPS 4 (Stadio, linfocitopenia, 
Hb, Albumina) 

Projected 51% PFS e 61% OS



Quale schema 
Terapeutico ?

BEACOPP-esc

ABVD PET-
adapted 

A-AVD DD-DI ABVD

IVEXB  var DL



Hodgkin Lymphoma Dilemma

Efficacy Tolerability

Diehl V et al, Lancet Oncol 2004
Armitage JO, N Engl J Med 2010 



Strategies

Ø Risk adapted (Stage at presentation, clinical prognostic factors and comorbidities)

Ø Response adapted (Escalation/De-escalation)

Ø Non response adapted (Early intensification/Immunotherapy)



EORTC/LYSA and GHSG HL 
risk group classification

H. Vellemans & M. P. E. André. Cancers 2021, 13, 3745



Hasenclever et al, N Engl J Med, 1998; 339, 1506 

Hasenclever Score

Factors Value

Serum Albumin < 4 g/dl

Hb < 10.5 g/dl

Sex male

Age > 45  years

White blood cell count ≥ 15000/mm³

Absolute lymphocyte count < 600/mm o < 8%



or

or



• Avelumab+ABVD
• Pem+AVD
• BV+AVD vs Nivo+AVD
• BV+Nivo+Doxirubicina+

dacarbazide
• Sequential Nivo+ 

Nivo+ABVD x4

• Sequential BV- AVD
• BV+Nivolumab
• BV+Dacarbazina
• BV+Bendamustine
• BV as single agent
• Nivolumab as single agent

RATHL
SWOG S0816

GITIL/FIL HD0607
HD0801

AHL2011
HD18

ECHELON-1

AVENuE
KEYNOTE-C11

S1826
SGN35-027 Part B
CHECKMATE 205

FIL-Rouge
NCT03159897

NCT01716806
ACCRU RU051505I

BREVITY
HALO

NIVINIHO
Escalation

(increasing PFS)
De-escalation
(Decreasing tox)

PET-adapted Non PET-adapted

Early vs. Deferred intensification
(Increasing PFS/decreasing tox)

Non PET-adapted vs. PET-adapted

Reduced toxicity
approcches

Non PET-adapted

Novel agents



PET-Adapted Treatment- Escalation
RATHL Trial

Caracteristic PET neg
ABVD                   AVD
(N 470)             (N 465)

PET pos
BEACOPP

(N 172)

Total
Patients
(N 1203)

Age at registration — yr
Median 32 33 32 33

Range 18–79 18–76 18–70 18–79

Age — no. (%)
18–24 yr 121 (25.7) 117 (25.2) 47 (27.3) 299 (24.9)

25–44 yr 231 (49.1) 223 (48.0) 75 (43.6) 576 (47.9)

45–59 yr 80 (17.0) 81 (17.4) 32 (18.6) 213 (17.7)

≥60 yr 38 (8.1) 44 (9.5) 18 (10.5) 115 (9.6)

Male sex — no. (%) 261 (55.5) 252 (54.2) 92 (53.5) 656 (54.5)

Ann Arbor Stage — no. (%)
II 195 (41.5) 197 (42.4) 73 (42.4) 500 (41.6)

III 157 (33.4) 140 (30.1) 34 (19.8) 363 (30.2)

IV 118 (25.1) 128 (27.5) 65 (37.8) 340 (28.3)

B symptoms — no. (%) 287 (61.1) 277 (59.6) 121 (70.3) 738 (61.3)

Bulky disease — no. (%) 133 (28.3) 150 (32.3) 79 (45.9) 386 (32.1)

IPS
0 or 1 170 (36.2) 172 (37.0) 34 (19.8) 404 (33.6)

2 or 3 219 (46.6) 224 (48.2) 84 (48.8) 579 (48.1)

≥4 75 (16.0) 67 (14.4) 52 (30.2) 209 (17.4)

Johnson P. et al; N engl j med 374;25 June 23, 2016

Patients Characteristics



Johnson P. et al; N engl j med 374;25 June 23, 2016

Grade 3 or 4 Adverse Events among Patients with Negative PET Findings Who Started Their Assigned 
Treatment.

ABVD, Cycles ABVD, Cycles AVD, Cycles BEACOPP14 Escalated
1 and 2 3–6 3–6 P-14 BEACOPP

Event (N = 1203) (N = 468) (N = 457) (N = 94) (N = 78)

Any blood or bone marrow event 711 (59) 280 (60) 273 (60) 68 (72) 58 (74)
Neutropenia 694 (58) 275 (59) 269 (59) 59 (63) 52 (67)

Thrombocytopenia 16 (1) 6 (1) 15 (3) 18 (19) 33 (42)

Any cardiac event 9 (1) 6 (1) 2 (<0.5) 1 (1) 0

Any constitutional symptom 36 (3) 18 (4) 13 (3) 11 (12) 11 (14)

Fatigue 14 (1) 14 (3) 5 (1) 8 (9) 3 (4)

Fever 16 (1) 4 (1) 7 (2) 2 (2) 9 (12)

Any infection 76 (6) 68 (15) 47 (10) 35 (37) 33 (42)

Febrile neutropenia 24 (2) 22 (5) 10 (2) 10 (11) 20 (26)

Any neurologic event 20 (2) 23 (5) 14 (3) 9 (10) 3 (4)
Any pulmonary event 8 (1) 15 (3) 3 (1) 4 (4) 4 (5)

Dyspnea 5 (<0.5) 9 (2) 1 (<0.5) 2 (2) 2 (3)

Pneumonitis 0 5 (1) 1 (<0.5) 0 2 (3)
Any vascular event 18 (1) 23 (5) 12 (3) 8 (9) 2 (3)

Any clinical adverse event 188 (16) 143 (31) 96 (21) 52 (55) 47 (60)

Any grade 3 or 4 adverse event 771 (64) 322 (69) 299 (65) 75 (80) 65 (83)

Toxicity



PET-Adapted Treatment- Escalation
SWOG Trial

Press W.O. et al J Clin Oncol 34:2020-2027

Toxicity



PET-Adapted Treatment- Escalation

Authors’conclusion: PFS in PET2-negative patients is too low. 
PET2 is NOT suited to guide treatment



PET-Adapted Treatment- Escalation

GITIL/FIL HD0607 Trial
Patients Characteristics

Gallamini A.et alJ Clin Oncol 38:3905-3913
.



PET-Adapted Treatment- Escalation

GITIL/FIL HD0607 Trial

Gallamini A.et alJ Clin Oncol 38:3905-3913
.

Toxicity



PET-Adapted Treatment- Escalation
HD0801 Trial



PET-Adapted Treatment- De-Escalation

AHL2011 Trial

Casasnovas R.O. wt al. Lancet Oncol Jan 2019

Toxicity



AHL2011 Trial
PET-Adapted Treatment- De-Escalation

Casasnovas R.O. wt al. Lancet Oncol Jan 2019

Ø PET-driven strategy of 4 cycles of ABVD in PET
negative patients after 2 cycles of eBEACOPP is
non inferior compared to standard 6 cycles of
eBEACOPP

Ø PET4 provides additional prognostic information
to PET2 and identifies patients with particularly
poor prognosis



PET-Adapted Treatment- De-Escalation

HD18 Trial

Borchmann. P et al. Lancet Vol 390, P2790-2802,

Toxicity



PET-Adapted Treatment- De-Escalation
HD18 Trial

Borchmann. P et al. Lancet Vol 390, P2790-2802,

ØPET2 DS4 allows identification of
those patients who need intensive
therapy with 6 cycles of eBEACOPP

ØSurvival in this high-risk group is
very good and not deserves further
escalation

ØPET2 DS 1-3 has a very good
negative predictive value and
allows to treat 75% of all patients
with only 4 cycles



PPPET2 adPapted trials – Overall PPPET adapted trials overall





8-year PFS:
Ø Irrespective of PET2: 

80% vs 75%

Ø PET2-negative patients: 
84% vs 80%

Ø PET2-positive patients: 
69% vs 63.5%



Non PET-Adapted Treatment

Phase 3 ECHELON-1 Study

A modified PFS event:
ü Progression
ü Death from any cause
ü PET-6= DS 3,4,5 after completion of

frontline therapy followed by
subsequent anticancer therapy

Phase 3 ECHELON-1 Study



Ø7 deaths in the A + AVD arm were due to neutropenia or associated 
complications; 11 deaths in the ABVD group were associated with 
pulmonary-related toxicity

ØThe most common treatment-emergent AEs (any grade) occurring in
> 20% of pts in the A + AVD arm included neutropenia, constipation,
vomiting, fatigue, peripheral sensory neuropathy, diarrhea, pyrexia,
abdominal pain, and stomatitis.

ØGr 3 or higher neutropenia occurred in 54% of pts in the A + AVD
group and 39% of the ABVD group.

Patients characteristics
Non PET-Adapted Treatment



2-years mPFS

J.M. Connors et al. NEJM 378;4 January 25, 2018

Non PET-Adapted Treatment



Non PET-Adapted Treatment

Echelon-1: PFS per investigator @ 5 years according to clinical Stage



5-year analysis PFS 

Non PET-Adapted Treatment



6-year analysis PFS 

6-year analysis OS

Non PET-Adapted Treatment



6-year analysis: Cause of death & subsequent therapy



6-year analysis: Pregnancies



PET-Adapted vs. non PET-Adapted Treatment



ABVD DD-DI Schedule

vs. 



Factor Variable Total Comparator Arm Experimental Arm
N=503 N=252 N=251

Age, median 33.6 (26.2-43.0) 32.8 (24.8-42.7) 34.4 (27.5-43.0)

Sex Male vs. Female 273 (54.3%) vs. 230 (45.7%) 139 (55.2%) vs. 113 (44.8%) 134 (53.4%) vs. 117 (46.6%)

Ann Arbor Stage III-IV vs. II 400 (79.5%) vs.103 (20.5%) 200 (79.4%) vs. 52 (20.6%) 200 (79.7%) vs. 51 (20.3%)

B Symptoms Si vs. No 294 (58.4%) vs. 203 (40.4%) 148 (58.7%) vs. 102 (40.5%) 146 (58.2%) vs. 101 (40.2%)

Bulky Disease Absent 310 (61.6%) 156 (61.9%) 154 (61.4%)
Nodal Bulky (> 10 cm) 68 (13.5%) 36 (14.3%) 32 (12.7%)

Mediastinal Bulky 120 (23.9%) 58 (23.0%) 62 (24.7%)

IPS 0-1 139 (27.6%) 75 (29.8%) 64 (25.5%)

2 151 (30.0%) 74 (29.4%) 77 (30.7%)

3 127 (25.2%) 61 (24.2%) 66 (26.3%)

>=4 86 (17.1%) 42 (16.7%) 44 (17.5%)

Extranodal Sites 0 221 (43.9%) 120 (47.6%) 101 (40.2%)

1 153 (30.4%) 69 (27.4%) 84 (33.5%)

>=2 121 (24.1%) 59 (23.4%) 62 (24.7%)

Patients Characteristics



FIL ROUGE: Stage II: 20%

BEACOPP esc HD 18: Stage II: 22%



FIL ROUGE Trial: PFS by ARM according to Stage



Bulky nodale : Dmax ≥ 10 cm
and/or

Bulky mediastinico: M/T ≥ 1/3



FIL Rouge trial: Subgroup Analysis for overall PFS



FIL ROUGE Trial: Bulky disease in COMPARATOR ARM



FIL ROUGE Trial: Bulky disease in EXPERIMENTAL ARM



FIL ROUGE Trial: Mediastinal Bulky



FIL Rouge trial: Nodal Bulky



CTCAE Type G1 % G2 % G3 % G4 % G5 %

Anemia 10 4.0 9 3.6 5 2.0 1 0.4 0 0.0

Febrile Neutropenia 1 0.4 1 0.4 3 1.2 1 0.4 0 0.0

Leucopenia 7 2.8 4 1.6 3 1.2 3 1.2 0 0.0

Neutropenia 7 2.8 9 3.6 43 17.2 33 13.2 0 0.0

Thrombocytopenia 3 1.2 0 0.0 2 0.8 1 0.4 0 0.0

Cardiac disorders 9 3.6 1 0.4 1 0.4 0 0.0 0 0.0

Ear and labyrinth disorders 2 0.8 2 0.8 1 0.4 0 0.0 0 0.0

Eye disorders 0 0.0 1 0.4 0 0.0 0 0.0 0 0.0

Gastrointestinal disorders 38 15.2 30 12.0 4 1.6 2 0.8 0 0.0

General disorders and administration site conditions 30 12.0 16 6.4 1 0.4 0 0.0 0 0.0

Hepatobiliary disorders 5 2.0 2 0.8 1 0.4 0 0.0 0 0.0

Immune system disorders 3 1.2 1 0.4 0 0.0 0 0.0 0 0.0

Infections and infestations 6 2.4 6 2.4 8 3.2 1 0.4 0 0.0

Injury/poisoning/procedural complications 1 0.4 0 0.0 1 0.4 0 0.0 0 0.0

Investigations 4 1.6 6 2.4 0 0.0 0 0.0 0 0.0

Metabolism and nutrition disorders 2 0.8 0 0.0 0 0.0 0 0.0 0 0.0

Musculoskeletal and connective tissue disorders 8 3.2 8 3.2 1 0.4 0 0.0 0 0.0

Nervous system disorders 11 4.4 8 3.2 0 0.0 0 0.0 0 0.0

Other (specify) 17 6.8 12 4.8 1 0.4 2 0.8 1* 0.4*

Psychiatric disorders 1 0.4 2 0.8 0 0.0 0 0.0 0 0.0

Renal and urinary disorders 1 0.4 1 0.4 0 0.0 0 0.0 0 0.0

Reproductive system and breast disorders 5 2.0 3 1.2 1 0.4 0 0.0 0 0.0

Respiratory/thoracic and mediastinal disorders 10 4.0 11 4.4 3 1.2 1 0.4 0 0.0

Skin and subcutaneous tissue disorders 7 2.8 4 1.6 1 0.4 1 0.4 0 0.0

Vascular disorders 4 1.6 9 3.6 0 0.0 0 0.0 0 0.0

G1 % G2 % G3 % G4 % G5 %

16 6.3 23 9.1 11 4.4 0 0 0 0

1 0.4 2 0.8 9 3.6 2 0.8 0 0

6 2.4 2 0.8 2 0.8 0 0 0 0

7 2.8 6 2.4 51 20.2 52 20.6 0 0

2 0.8 2 0.8 0 0 0 0 0 0

4 1.6 5 2 2 0.8 0 0 0 0

1 0.4 0 0 0 0 0 0 0 0

4 1.6 3 1.2 0 0 0 0 0 0

48 19 39 15.5 8 3.2 1 0.4 0 0

37 14.7 22 8.7 3 1.2 0 0 0 0

2 0.8 1 0.4 1 0.4 0 0 0 0

5 2 1 0.4 1 0.4 0 0 0 0

16 6.3 24 9.5 7 2.8 1 0.4 0 0

1 0.4 1 0.4 0 0 0 0 0 0

19 7.5 1 0.4 3 1.2 0 0 0 0

4 1.6 1 0.4 1 0.4 0 0 0 0

14 5.6 10 4 0 0 0 0 0 0

23 9.1 18 7.1 5 2 0 0 0 0

20 7.9 17 6.7 6 2.4 1 0.4 0 0

3 1.2 1 0.4 0 0 0 0 0 0

1 0.4 1 0.4 0 0 0 0 0 0

3 1.2 1 0.4 0 0 0 0 0 0

19 7.5 15 6 5 2 2 0.8 0 0

26 10.3 14 5.6 1 0.4 0 0 0 0

5 2 11 4.4 1 0.4 0 0 0 0

Toxicity
COMPARATOR EXPERIMENTAL

Ø Neutropenia ≥G3 was 
40.8% in Experimental Arm 
and 30.4% in the 
Comparator arm

Ø No cardiac toxicity excess 
(Experimental: G2: 0.8%, 
G3: 0.8%; Comparator: G2 
0.4%, G3 0.4%)

Ø No high rates of respiratory 
toxicities (Experimental G2: 
6%, G3: 2.4%, G4 0.4%; 
Comparator:  G2: 4.4%, G3: 
1.2%, G4 0.4%)



80,5%
84,6%

22,8%

11,2%

85,5%

93,8%

10,1%
6,0%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

CR after 2 months CR End of treatment
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p=<0.001 P=0.055

Response Endpoints required by AIFA



FIL ROUGE Trial: PROGRESSION FREE SURVIVAL ITT by ARM

3y-PFS ∆ P1-P0= 13,46

ABVD DD-DI

PET-2 adapted ABVD 

Median follow-up 35 months



FIL ROUGE Trial: PROGRESSION FREE SURVIVAL per Protocol by ARM

ABVD DD-DI

PET-2 adapted ABVD 

Median follow-up 35 months



FIL Rouge trial: Overall Survival per Arm

record_id ARM Death cause
41-16 Experimental Arm Lymphoma
70-1 Experimental Arm GVHD CNS post allogeneic transplant

73-3 Experimental Arm COVID-19 infection at month +24 
83-3 Experimental Arm Lymphoma

89-9 Comparator Arm Lymphoma
92-1 Comparator Arm Lymphoma
159-3 Comparator Arm Infection H1N1 positive
243-2 Comparator Arm Lymphoma
71-8 Comparator Arm Lymphoma



ABVD EscBEACOPP

Johnson PWM  (2017)
Moskowitz CH (2022)

[modified]

BrCADD





Novel agents



Novel agents



Novel agents

Allen PB, et al,Blood 2021; 137(10):1318-1326



100% of patients remain alive without relapse following 
sequential pembrolizumab and AVD after nearly 3 years 

of follow up

Long term Follow up



Novel agents



Novel agents



ABVD EscBEACOPP

Johnson PWM  (2017)
Moskowitz CH (2022)

[modified]

BrCADD

B-AVD
Nivo-AVD
Pembro AVD

DD-DD ABVD

????
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Evolution of Radiotherapy within the ABVD trials
5-y PFS/FFS



2003 - HD9

2009 - HD12

2009 - HD12 no RT arm

2012 - HD15 RT PET-guided
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Evolution of Radiotherapy within the BEACOPP GHSG trials



FIL Rouge trial: Overall PFS

97 events, 110 expected; Median FU 35 months



ABVD DD-DI Phase 2 confirmed !

Br J Haem 2014, 166, 118-129 Journal of Clinical Oncology, 30, 2012 (suppl; Abstr 8066)

Mediastinal bulky only
No RT



ABVD DD-DI Phase 2  update

• PD/Relapse N=11
• 2nd Tumor N=3 (AML, Lung Cancer, 

Pancreatic Cancer
• Dilatative cardiomiopathy N=1
• Toxic death (Sepsis) N=1

Long-term Event Free Survival
(median Follow-up: 139 months)
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ABVD DD-DI Phase 2 update !
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