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PET and immunotherapy in lymphoma: 

how to report?
interpret?
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Original images

Checkpoint inhibitors in Lymphona
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Are we in need for defined irPET criteria? 

Response in Lymphoma
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Metabolic and Immune markers
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Eur J Nucl Med Mol Imaging. Oct 2016

Metabolic and Immune markers
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Scatter plots with Spearman’ correlation coefficient (rho) and linear regression tests. A) Correlation of semi-quantitative

parameters on FDG-PET (i.e. SUVmax and SUVmean) with human NSCLC stained for CD8-TILs and PD-1-TILs (average values);

B) Correlation for CD8-TILs and CD68-TAMs (average values) with respect to PD-1 and PD-L1 (average values).

Metabolic and Immune markers

Eur J Nucl Med Mol Imaging. Oct 2016
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Response in Immunotherapy

� Confirmation of progression via a subsequent scans;

� Measuring new lesions to include them into the total tumor volume;

� Accounting for durable stable disease as benefit;

� Treating beyond conventional progression if the clinical situation allows.
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EORTC 1999

Response in Immunotherapy
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DS 3

Current paradigm of response in lymphoma
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Response in Lymphoma

Is this applicable for

Immunotherapy with

checkpoint inhibitors?
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Of the 20 patients who had a complete or partial response, 12 patients (60%) 

had the first response by 8 weeks (range, 3 to 39 weeks)

Response in Immunotherapy
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Early responder

Response in Lymphoma
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Response in Lymphoma

CR 22%
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Partial responder

Response in Lymphoma
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Progressive responder

Response in Lymphoma
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Early response than Progression or Pseudoprogression?

Response in Lymphoma
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Progression or Pseudoprogression?

Response in Lymphoma
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Response in Lymphoma

Is PD during treatment sufficient to withdraw therapy? 
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Alternating responder

Response in Lymphoma
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Partial responder? Early progression?

Response in Lymphoma
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Response in Lymphoma

a
• Response paradigm is different for immunotherapy?

b
• Tumor burden more important than single lesion progression?

c
• Clinics play a more important role in treatment change?
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Response in Lymphoma

Criteria CR PR PD

Lugano PET-CT, score 1, 2, or 3* 

with or without a residual

mass on 5PS†

OR

on CT, target nodes /nodal

masses must regress to ≤ 

1.5 cm in LDi

PET-CT Score 4 or 5 with reduced

uptake compared with baseline

and residual mass(es) of any size.

OR

On CT ≥ 50% decrease in SPD of up 

to 6 target measurable nodes and 

extranodal sites

PET-CT score 4 or 5 with an increase in intensity of uptake from baseline

and/or new FDG-avid foci consistent with lymphoma at interim or end-

of-treatment assessment.

OR

On CT, an individual node /lesion must be abnormal with: LDi > 1.5 cm 

and Increase by ≥ 50% from PPD nadir and An increase in LDi or SDi

from nadir 0.5 cm for lesions ≤ 2 cm 1.0 cm for lesions > 2 cm In the 

setting of splenomegaly, the splenic length must increase by >50% of the 

extent of its prior increase beyond baseline (eg, a 15-cm spleen must 

increase to > 16 cm). If no prior splenomegaly, must increase by at least 

2 cm from baseline New or recurrent splenomegaly. New or clear 

progression of preexisiting nonmeasured lesions. Regrowth of previously

resolved lesions. A new node > 1.5 cm in any axis or a new extranodal

site > 1.0 cm in any axis; if < 1.0 cm in any axis, its presence must be

unequivocal and must be attributable to lymphoma

LYRIC Same as Lugano Same as Lugano As with Lugano with the following exceptions:

Indeterminate response (IR) IR1: >50% increase in SPD in first 12 wks

IR2: <50% increase in SPD with a. New lesion(s), or b. >50% increase in 

PPD of a lesion or set of lesions at any time during treatment IR(3): 

Increase in FDG uptake without a concomitant increase in lesion size

meeting criteria for PD
Indeterminate Response (IR)
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Related Adverse Events Grade

Pancreatitis 3

Pneumonitis 3

Gastrointestinal inflammation 3

Stomatitis 3

Colitis 3

Unrelated Adverse Events Grade

Bacteremia 4

Enchephalitis 3

Graft versus host disease 5

Infection 3

Pneumonia mycoplasma 3

Skin infection 3

Small intestinal infection 3

Immunotherapy Related Advanced Events
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Immunotherapy Related Advanced Events

ASCO 2016
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Immunotherapy Related Advanced Events

Lymphangitic Carcinomatosis Disease or inflammation?



6th International Workshop on PET in Lymphoma
Menton, September 20-21, 2016

Immunotherapy Related Advanced Events

Granulomatosis? Disease?Sarcoidosis
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Immunotherapy Related Advanced Events

Hepatitis

Disease progression

Clinical situation
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Immunotherapy Related Advanced Events

a
• IrAE affect a vast majority of immunotherapy patients

b
• IrAE can lead to misinterpretation and drop-offs

C
• Clinics play an important role in their recognition

D
• Biopsy or confirmation with subsequent scan
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Response in Immunotherapy

Can we come to a clear

conclusion on respose

in lymphoma?
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Future Perspectives

Prospective clinical trials for response in lymphoma 

patients candidate to immunotherapy 
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