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1. Kaplan-Meier survival estimate for patients with concordant
versus discordant pathologic diagnosis after MGH review with
number of patients at risk and 95% confidence limits. Massachusetts
General Hospital. Chipidza et al., JCO Glob Oncol, 2021

Importance of accurate diagnosis and disease monitoring
1. 2.

3.

2. Kaplan-Meier plots of EFS and OS of MGZL and PMBL.
Wyndham et al., Blood, 2014

MGZL:5 yr EFS 62% (95% CI, 42% to 79%)

PMBL: 5 yr EFS 93% (95% CI, 81% to 98)

MGZL:5 yr OS 74% (95% CI, 51% to 89%)

PMBL: 5 yr OS 97% (95% CI, 83% to 99)

3. Kaplan-Meier plots of OS of PTCLs and HL.
ICML 2025, poster 388 Luminari et al.
Ansel et al., N Engl J Med, 2022



Rationale and clinical indications for re-biopsy

1. Heterogeneity and evolution of lymphoma at molecular and histologic levels

2. Limitations of initial biopsy and diagnosis

3. Changes in disease biology over time due to therapy or progression

4. Need for updated tissue diagnosis to guide treatment decisions

5. Suspected disease relapse or progression

6. Transformation to a more aggressive lymphoma subtype (e.g., FL to DLBCL, Richter)

7. Discrepant clinical or imaging findings

8. Assessment before initiating novel therapies (e.g., CAR-T, targeted agents)

9. Evaluation of resistance mechanisms post-therapy



Heterogeneity and evolution of lymphoma at molecular and histologic levels
1. 2. 3.

4.

1. R. Kansal et al, Lympha'cs 2023, 1(2), 155-219
2. Sánchez-Beato et al, Clinical and TranslaAonal Oncology (2024) 26:1043–1062 
3. Sánchez-Beato et al, Clinical and TranslaAonal Oncology (2024) 26:1043–1062
4. Daniel J. Landsburg, MD, and Brad S. Kahl, MD, hOps://dailynews.ascopubs.org/do/exploiAng-molecular-heterogeneity-aggressive-b-cell-

lymphomas-develop-effecAve-new

They are histologically classified as Hodgkin or non-Hodgkin 
lymphoma (NHL), with NHL accounting for 90% of cases



Sánchez-Beato et al, Clin and Transl Oncology (2024)

Summary of genetic alterations in B/T-cell lymphomas and their clinical utility 



Sánchez-Beato et al, Clin and Transl Oncology (2024)

Summary of genetic alterations in B/T-cell lymphomas and their clinical utility 



Sánchez-Beato et al, Clin and Transl Oncology (2024)



Why Re-Biopsy? The Clinical Rationale

Key Clinical Questions to Address Answer, example

Is it a true relapse?

Imaging (PET/CT scans):
- show metabolic activity, BUT NOT always definitively differentiate
between lymphoma, inflammation, false-positive or other
conditions (e.g., sarcoidosis)
-biopsy provides a definitive histological confirmation.

Has the lymphoma
subtype changed?

- particularly important for indolent lymphomas (FL)
- transform into a more aggressive subtype (DLBCL).
- "histologic transformation" requires a completely different and
more intensive treatment approach

Has the molecular and genetic
profile evolved?

- lymphoma's biology may change over time
- new mutations or genetic alterations may emerge
- affect prognosis and treatment options.



Clinical Scenarios for Re-Biopsy

Scenario 1: 
Suspected Relapse/Progression

ØA patient on follow-up or after
completing therapy shows new
or growing lesions on a physical
exam or imaging (PET/CT, CT
scan)

ØCrucial when imaging findings
are equivocal or a different
diagnosis is in the differential.

Scenario 2: 
Histologic TransformaJon

ØPaHent with indolent
lymphoma (FL, MZL) has a
sudden change in clinical
course:

ü Rapidly enlarging l/nodes or
masses

ü Development of B-symptoms
ü Elevated serum LDH…

A re-biopsy is mandatory

Scenario 3: 
Refractory Disease

Ø A patient is not responding to
therapy

Ø Re-biopsy can help to identify
resistance mechanisms or
lymphoma's biology that may
guide the selection of a new,
more effective therapy…?

Ø Another diagnosis (different
lymphoma subtype…)

QUESTIONABLE



Reasons for avoiding a biopsy in suspected R/R disease Reasons for avoiding a biopsy in R/R DLBCL – stratified by line of therapy

Ø A two-part study: a na#onwide case-vigne.e survey
Ø 64 par0cipa0ng physicians opted not to re-biopsy in at least one scenario,

more o8en in refractory cases.
Ø In the retrospec0ve part, 116 R/R aNHL cases among 61 pts were

iden#fied
Ø Re-biopsy not performed in 72% more in refractory - mostly due to low

likelihood of alterna#ve diagnoses or problema#c loca#on for biopsy.
Leukemia & Lymphoma

https://www.tandfonline.com/journals/ilal20


Ø Retrospective study

Ø Pts who had undergone PET/CT during primary
diagnosis or relapse of FL between 2010 and 2020

Ø The diagnosis changed from an indolent disease to
a transformed lymphoma in >10% (7/63)

Ø The HT risk associated with high SUVmax (>10) was
24% (7 of 29 performed biopsies)

Ø 4 out of these 7 pts with verified HT had NO
previous clinical suspicion of transformation

PET/CT-guided re-biopsy may find clinically unsuspicious transformation of FL

Rajamäki et al., Cancer Medicine, 2022 

A comparison of individual SUVmax values between pts with HT vs no HT,
with the sensitivity and specificity for HT of the threshold 26.5. 
The graph includes patients with SUVmax <10 and a new biopsy



Mansour et al, Cancers 2023

https://pubmed.ncbi.nlm.nih.gov/?term=%22Mansour%20A%22%5BAuthor%5D


Therapeutic Implications of Re-Biopsy

Personalized Treatment Planning:

• Histologic TransformaSon:
Ø indolent to aggressive lymphoma
Ø change to an intensive regimen

•Molecular Profiling:
Ø new muta,ons or markers

PrognosSc Value:

• pa,ent risk-stra,fica,on
• disease course
• possible treatment op,ons

Re-biopsy findings have a direct impact on patient management by guiding subsequent therapeutic decisions

OS from commencement of salvage therapy. Shown for the (A) overall population,
B) refractory subgroups, (C) tumor response, and (D) post- refractory transplantation status

SCHOLAR-1 STUDY IN REFRACTORY DLBCL 

Crump et al., BLOOD, 2017 



Reduced CD20 expression yields inferior survival in patients
with B-cell lymphoma treated with CD20×CD3 antibodies

Survival in strong, reduced, and negaHve immunohistochemical expression of CD20. (A) PFS of paHents with either strong, reduced, or 
negaHve IHC expression of CD20 anHgen. (B) OS of paHents with either strong, reduced, or negaHve IHC expression of CD20 anHgen. 

Ø 3 Danish centers 
Ø Pts received

CD20×CD3 bispecifics
Ø Period 2017 -2024 in 

phase 1/2 trials
Ø 148 pretreatment

and 60 post-
treatment samples 

Kyvsgaard, Blood 2025 



1. Fitzpatrick et al, Cytopathology, 2024
2. Hasserjian, The Hematologist, 2023

Challenges and Considerations in Re-Biopsy
1.

2.Even among hematopathologists, 
the frequency of misdiagnosis of 
lymphoma is approximately 9.6%

Size MaIers in Lymphoma Diagnosis Tissue Biopsy

1. Invasiveness and Risk:
Tissue biopsy is an invasive procedure with potential risks, 

including bleeding and infection.
2. Adequacy of Tissue:

A core needle biopsy may not always provide enough
tissue for all necessary tests.

3. Logistical Challenges:
Re-biopsy can delay the initiation of salvage therapy.



Emerging Technologies: The Rise of Liquid Biopsy

Advantages of Liquid Biopsy:
Ø Minimally invasive and can be easily

repeated for longitudinal monitoring.
Ø Can provide a more comprehensive view of 

tumor heterogeneity.

.

Current Role and Future Potential:
Ø Used to monitor treatment response and detect

minimal residual disease (MRD).
Ø Complementary tool; not a replacement for tissue

biopsy

Roschewski et al., Blood (2022) 



EOT PET– EOT PET+ 

P<0.001 P 0.274 

P<0.001 

EOT PET/MRD–/–

EOT PET/MRD–/+ 

OR PET EOT repositivized during follow-up 

P<0.001 



Conclusions: A Balanced Approach

1. Tissue re-biopsy remains a cornerstone of care in specific situaIons for paIents with 
relapsed or refractory lymphoma.

Ø Histological confirmation of relapse.
Ø Detection of histologic transformation.

Ø Guidance for therapeutic decisions based on 
updated molecular and genetic profiles

2. A collaboraIve, mulIdisciplinary approach is essenIal.

3. The future of lymphoma management will likely involve a synergisIc approach

Ø tissue biopsies provide definitive diagnosis
Ø liquid biopsies: dynamic, real-time tool for 

monitoring and guiding treatment


