


TALITA SILVEIRA
AC Camargo Cancer Center

Medical School Israelita Albert Einstein

Santa Casa Medical School

How Do I apply iPET-CT for HL in my 
daily practice?



Disclosures

Speaker: Abbvie; Jansen; Takeda; Roche; Lilly, AstraZeneca, MSD, 
Beigene; Kite

Advisory board: Abbvie; Jansen; Takeda; Roche; Lilly, AstraZeneca, 
MSD, Beigene

No company actions



Disclosure

I do BEACOPP since 2008 (really BEACOP(D)D)

Moreover: In a public center

What a 
crazy!



Disclosure

No acess to brentuximab nor immunotherapy

No fast acess to AutoPBSCT 



Introduction

▪ Curable disease

▪ Initial stage: 80-90% 

▪Advanced stage: 70-90 % 

▪ Better strategy: High efficacy with low toxicity

Shah G. Blood.2017



First line treatment



There is no “free lunch”

Cochrane Database of Systematic Reviews

Comparison of first-line chemotherapy includingescalated

BEACOPPversuschemotherapy includingABVDfor people

with early unfavourable or advanced stage Hodgkin

lymphoma (Review)

Skoetz N, Will A, Monsef I, Brillant C, Engert A, von Tresckow B

Skoetz N, Will A, Monsef I, Brillant C, Engert A, von Tresckow B.

Comparison of first-line chemotherapy including escalated BEACOPP versus chemotherapy including ABVD for people with early un-

favourable or advanced stage Hodgkin lymphoma.

CochraneDatabaseof SystematicReviews 2017, Issue 5. Art. No.: CD007941.

DOI: 10.1002/14651858.CD007941.pub3.

www.cochranelibrary.com

Comparison of first-line chemotherapy including escalated BEACOPPversus chemotherapy including ABVDfor peoplewith early

unfavourable or advanced stage Hodgkin lymphoma (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Figure 3. Forest plot of comparison: 1 Analysis of Overall Survival, outcome: 1.1 OS - all - same

recruitment period between the 2 arms (HD9).

Subgroupanalysis

Weconducted subgroup analysistoexploretheunderlyingclinical

heterogeneity in order toassesstheinfluenceof clinical differences

between thestudies.

The “test for subgroup differences” showed no statistical differ-

encesbetween thefollowing subgroups:

• different stagesof disease(P= 0.28, early unfavourable: one

trial, N = 1623; advanced: four trials, N = 1519); Analysis1.2

• different typesof treatment regimens(P= 0.29, only

ABVD: four trials, N = 2700; ABVD including regimen: one

trial, N = 442); Analysis1.3

• different numbersof cyclesof escalated BEACOPP(P=

0.43, eight cycles: onetrial, N = 442; four cycles: threetrials, N

= 1077; two cycles: onetrial, N = 1623); Analysis1.4

• different length of follow-up (P= 0.29, short-term follow-

up: four trials, N = 2700, long-term follow-up: onetrial, N =

442); Analysis1.5

• radiotherapy: (P= 0.84, without radiotherapy: onetrial, N

= 549; with radiotherapy: four trials, N = 2583); Analysis1.6.

Subgroup analyses in terms of “age”, “ length of therapy”, “se-

quence”, and “sametotal number of cyclesof chemotherapy” were

not performed, because the identified studies showed no differ-

encesdueto thesestudy characteristics(seeSubgroup analysisand

investigation of heterogeneity).

Sensitivityanalysis

Wealso performed a sensitivity analysis for all recruited patients

with potential risk of biasdueto different timeperiodsof recruit-

ment in GHSG HD9. Thisanalysisshowed also statistically sig-

nificant effect favouringBEACOPPescalated (HR 0.66, 95% CI

0.52 to 0.84, N = 3427); Analysis1.7.

Primary outcome: progression-freesurvival

Participants

All fivetrialsprovidedinformationregardingthisoutcome.Similar

totheprocedurefor participantsof OS,weusedthedataof patients

who were recruited in theGHSG HD9 trial in parallel with the

other threetrialsto perform themain analysisof PFS. Thiswasto

avoid the introduction of potential risk of bias (Other potential

sourcesof bias). Thisanalysesincluded dataof 3142 patientsfrom

all fivestudies.

Results

The main analysis of PFS showed a statistically significant im-

proved outcome for patientswith escalated BEACOPP: HR was

0.54 (95% CI 0.45 to 0.64), see Figure 4. Therewasno hetero-

geneity between trials(I2 = 0%).

Figure 4. Forest plot of comparison: 2 Analysis of Progression Free Survival, outcome: 2.1 PFS - all - same

recruitment period between the 2 arms (HD9).

16Comparison of first-line chemotherapy including escalated BEACOPP versus chemotherapy including ABVD for people with early

unfavourable or advanced stage Hodgkin lymphoma (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John W iley & Sons, Ltd.



PET interim is the best predictor of PFS

So can it really 

separate high and low 

risk patients?

Can treatment modification by 

PET overcome the probably 

bad genetic pathways related 

to recidive and refractoriness?

Hasenclever D. N Engl J Med. 1998

Guo B. BMC Medicine. 2016

Scott DW. J Clin Oncol. 2013



Cochrane
Library

Trusted evidence.

Informed decisions.

Better health.

 

 

Cochrane Database of Systematic Reviews

Figure 1.   Study flow diagram according to PRISMA

 

Interim PET-results for prognosis in adults with Hodgkin lymphoma: a systematic review and meta-analysis of prognostic factor studies

(Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Aldin A. 2020



Moderate certainty of 

evidence

Aldin A. 2020



low certainty of evidence

Aldin A. 2020



Early – Stage Hodgkin Lymphoma

Favorauble disease



EORTC/LYSA/FIL H10 trial

André M. J Clin Oncol. 2017



EORTC/LYSA?FIL H10 trial

iPET+

F U

André M. J Clin Oncol. 2017



RAPID trial

IIIABVD

PET-

PET+

RdT 30cGy

No more 

treatment

IABVD+RdT

Radford J. N Engl J Med. 2015



RAPID trial

No Bulky 

3 cycles

35% unfavourable 

Radford J. N Engl J Med. 2015



HD16 trial

Fuchs M. J Clin Oncol. 2019



These 3 trials failed to show the non-inferiority of Rdt 

omission in PET negative patients

However, the OS is the same; so concerns can be made in 

which patient you could eventually avoid Rdt 



Early – Stage Hodgkin Lymphoma

Unfavorauble disease



EORTC/LYSA HD10 trial

André M. J Clin Oncol. 2017



EORTC/LYSA HD10 trial

F U

André M. J Clin Oncol. 2017



HD17-PET4

Borchmann P. The Lancet. 2021



HD17

Borchmann P. The Lancet. 2021



HD17

Borchmann P. The Lancet. 2021

Intention-to-treat analysis of PET4-

negative and PET4-positive patients 

assigned to receive radiotherapy: 



Phillips E et al. Br J Radiol. 2021



Advantage Stage Hodgkin Lymphoma



Rathl trial

RATHL V2.4 (FI NAL)  17.03.08 
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1.4  Trial Outline 
 

 

 

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 cycles of ABVD at full 
dose and on schedule

PET-CT scan 2 
Central National review

Negative PET scan Positive PET scan 

Assess response 

on completion of 

treatment 

Follow up until death

BEACOPP-14 X 4 cycles or BEACOPP-escalated x 3 cycles 
(Determined in advance by Centre) 

Randomisation 

ABVD x4 
cycles 

AVD x4 
cycles 

PET-CT scan 3 

Radiation or salvage 
therapy at investigator 

discretion 

BEACOPP-14 X 2 cycles or 
BEACOPP-escalated x 1 

cycle 

Negative Positive 

Newly diagnosed advanced Hodgkin lymphoma 

Staging including baseline PET-CT scan 

Option of stem cell 
harvest with 
cyclophosphamide 
priming at clinician’s 
discretion 

Johnson P. N Eng J Med. 2016



Rathl trial

Johnson P. N Eng J Med. 2016

PET+         PFS 67,5%

D5 worse



Rathl trial

Luminari S. ASH abstract P. 2022



Rathl trial

Johnson P. N Eng J Med. 2016



HD18 trial

III eBEACOPP

PET+

PET-

VI eBEACOPP

VI ReBEACOPP

IV or 

VI eBEACOPP

II eBEACOPP

Borchmann P. Lancet. 2017



HD18 trial

Borchmann P. Lancet. 2017



HD18 trial

Borchmann P. Lancet. 2017



PFS in the ITT population

BrECADD, brentuximab vedotin, etoposide, cyclophosphamide, doxorubicin, dacarbazine, dexamethasone; CI, confidence interval; escBEACOPP, escalated bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, 
procarbazine, prednisone; HR, hazard ratio; ITT, intention-to-treat; PFS, progression-free survival.

Borchmann P et al. Oral presentation LBA4. Presented at the 17th International Conference on Malignant Lymphoma, June 13–17, 2023.

escBEACOPP
(N=740)

BrECADD
(N=742)

n % n %

Progression/relapse 55 7.4 32 4.3

Progression 14 1.9 5 0.7

Early relapse, follow-up ≤1 year 23 3.1 11 1.5

Late relapse, follow-up >1 year 18 2.4 16 2.2

Death without previous progression or 
relapse 6 0.9 7 0.9

Total PFS events 61 8.4 39 5.3

3-year PFS in the ITT population

With an HR of 0.63 for PFS (in favor of BrECADD), the HR bound of 1.02 is excluded and non-inferiority of BrECADD established vs
escBEACOPP. The 99% CI for the HR (1.07–0.37) indicates a trend towards superiority (to be determined at final analysis with 95% CI)

PFS events at a median follow-up of 40 months

HD21 trial



AHL2011 trial

/II eBEACOPP

Standart arm

PET driven

PET+

PET-

IV eBEACOPP

PET+

PET-

IV eBEACOPP

IV ABVD

 

Casasnovas R. Lancet Oncol. 2019 



AHL2011 trial

Casasnovas R. Lancet Oncol. 2019 



AHL2011 trial

Casasnovas R. Lancet Oncol. 2019 



SWOG S0816

Press O. J Clin Oncol. 2016



SWOG S0816

Press O. J Clin Oncol. 2016



SWOG S0816- 5 years follow-up 

14% X 2% second neoplasia

Stephens D. Blood. 2019

PET-

2 years

82%

5,9 years

76%

PET+ 64% 64%



GATLA LH-05 TRIAL

Pavlovsky A. Br J haematol. 2019

IIIABVD

PET-

PET+

PR

PET+

SD

No further 

treatment

IIIABVD+ 

30 cGy

ICE+ 

AUTOpbsct



GATLA LH-05 TRIAL

Follow-up: 69 months

Pavlovsky A. Br J Haematol. 2019



Not PET driven (Echelon-1 and SWOG1826)

Ansell. N England J Med. 2022



PET Discordance

Georgi T. PLOS One. 2023



PET Discordance

Georgi T. PLOS One. 2023



PET Discordance

Georgi T. PLOSne. 2023



TMTV at baseline- HD10

Segolène A. Blood. 2018



TMTV at baseline- HD10

Segolène A. Blood. 2018



Triumbari E. Diagnostics. 2022

TMTV at baseline



TMTV at baseline

Triumbari E. Diagnostics. 2022



Santos F. Annals of Hematol. 2024

Brazilian Cohort



Santos F. Annals of Hematol. 2024

Brazilian Cohort



Santos F. Annals of Hematol. 2024

Brazilian Cohort



▪ De-escalation based on iPET negative is effective and less toxic. 
Concerns about the predictive value of negative interim PET (mainly 
with ABVD protocols)

▪ Escalation with iPET positive is a more effective therapy but carries 
more toxicity

▪ It remains controversial which is the best approuch in first line 
treatment for patients with advanced disease (nivo-avd x brecadd)

▪ iPET in immunotherapy era at first line? ctDNA will replace?

Conclusions



Obrigada!
Talita Silveira
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