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Cancer immunotherapy is a type of cancer treatment that uses the immune system to fight cancer cells. Some of
these treatments stimulate the immune system, while others prime the immune system to identify better and target
cancer cells. In parallel with the implementation of cancer immunotherapy, therapy-specific FDG PET/CT response
criteria were explicitly designed specifically for that purpose. FDG PET/CT plays a key role in the newly developed
response criteria, and several FDG PET/CT-based criteria have been proposed to address all patterns of response
to therapy, including indeterminate response, pseudoprogression, and hyperprogression using several metrics,
such as SUV, MTV, and TLG. This research aims to discuss the effects and side effects of cancer immunotherapy
and to correlate this with the proposed criteria and relevant patterns of FDG PET/CT in lymphoma immunotherapy

as applicable. Additionally, the latest updates and future prospects will be explored.

immunotherapy immunotherapy in lymphoma FDG PET/CT metabolic PET parameters

lymphoma immunotherapy response criteria immuno-PET

| 1. Introduction

Lymphoma immunotherapy is becoming more appealing over time, as evidenced by the wide variety of approved
therapy options that are now available for certain stages and subtypes of lymphoma W2l Applying this therapy in
clinical practice has broadened the concept of lymphoma treatment, as it can fight tumor biology in addition to on-
site disease eradication 4. Management of lymphoma has seen great advances in recent years, with a shift in
focus to immunotherapy in the last three decades . This has translated to FDA approval of several
immunotherapies. Positron emission tomography coupled with computed tomography (PET/CT) allows for better
evaluation of response to immunotherapy in FDG-avid lymphomas, as well as providing prognostication insights [,

Metabolic PET parameters are reliable predictors in the context of absent alternative biomarkers.

2. Histrory of Cancer Immunotherapy: Classification,
Previous and Current Facts

The concept of cancer immunotherapy has been explored and studied since the 19th century 4. However, its
clinical implementation remained debatable until the approval of the first immunotherapy drug in 1976 (Figure 1).

The first generation of immunotherapy relies on the action of vaccines to boost the immune response. This was
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followed by the utilization of anti-tumor cytokines, monoclonal antibodies, oncolytic viruses, and adoptive cell
therapies to recruit immune cells against certain types of cancers. Thus far, there are many types of cancer

immunotherapies that are implemented in lymphoma treatment.

TIMELINE DEPICTING THE SHIFT OF FOCUS IN CANCER IMMUNOTHERAPY OVER THE LAST THREE DECADES IN FAVOR OF

LYMPHOMA
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Figure 1. Timeline Depicting the shift of focus in cancer immunotherapy over the last three decades in favor of

lymphoma.

2.1. Previous Footprints

After years of research and experimentation, it became evident in the last century that certain bacterial vaccines,
such as Bacille Calmette-Guérin (BCG), could recruit immune cells to inhibit the recurrence of urinary bladder
cancer W&l This approach remains active and is still adopted in clinical practice. This progress led to the adoption
of the cytokine family later on. Cytokines were found to be effective in inhibiting tumor cell proliferation and
enhancing cancer apoptosis . The timeframe between interferon discovery and adoption witnessed the discovery
of interleukins (IL), namely IL-2. IL-2 was found to be effective in treating advanced renal cell carcinoma (RCC) and

metastatic melanoma [29[11]

With the aim to reinforce passive immunotherapy, researchers are investigating new ways to harness the power of
the immune system to fight cancer. One promising area of research is using viruses to target cancer cells and

boost the immune system’s response to the tumor environment 22l This approach has shown success in treating

B&Jmﬁﬁﬁenetically modified herpes viruses [13114],

1. Borghaei, H.; Smith, M.R.'_CamEbeII, K.S. Immunotherapy of Cancer. Eur. J. Pharmacol. 2009,
2.262I¥?0ﬂggjlonal Antibodies: From Rituximab to Immune Checkpoint Inhibitors

Imrauteraesaiatig, antgodids VBN sEied cute NS Vo Ve I hP8as hardifiteamesrameriftodscrapptadise dor
manyeeth20 1R Rtlopgl-aptiapdies in 1997 [BILS] 1t is incorporated with cyclophosphamide, doxorubicin HCI,

vincristine, and prednisone in the R-CHOP protocol for the treatment of diffuse Iargﬁ B-cell lymphoma (DLBCL) 18
3. Choi, B.K.; Kim, S.-H.; Kim, Y.H.; Kwon, B.S. Cancer Immunotherapy Using Tumor Antigen-

Reactive T Cells. Immunotherapy 2018, 10, 235-245.
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gsggp%ngﬂlp%@gimmmki, T. The Intriguing History of Cancer Immunotherapy. Front. Immunol.

2019, 10, 2965.
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14. Menotti, L.; Avitabile, E. Herpes Simplex Virus Oncolytic Immunovirotherapy: The Blossoming
Branch of Multimodal Therapy. Int. J. Mol. Sci. 2020, 21, 8310.
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19ft8iH6h ByahRR0Sb - BISHE drcHierbiealt, R.; Til, H. Boabdallah, R.; Morel, P; van den
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22. Klebanoft, C.A.; Finkelstein, S.E.; Surman, D.R.; Lichtman, M.K.; Gattinoni, L.; Theoret, M.R.;
on the way to being granted the same apBrovaI. . . .
Grewal, N.; Spiess, P.J.; Antony, P.A.; Palmer, D.C.; et al. IL-15 Enhances the in Vivo Antitumor

Activity of Tumor-Reactive CD8+ T Cells. Proc. Natl. Acad. Sci. USA 2004, 101, 1969-1974.

3. Current Applications of PET/CT in Lymphoma
ﬁﬂﬂﬁﬂl%}tﬁe}%?y E.; Brousse, N.; Reyes, F.; Haioun; C.; Leporrier, M.; Peuchmaur, M.;
rice,

Bosly, A.; Parlier, Y.; P. Recombinant Interferon Alfa-2b Combined with a Regimen
ThéSRBKkeHR IRG IBRXBIHRIFKR ) (B afiets W ithrtheanGa ey HRUissHaE i RhRR &der peRect kiddenReriteria
mole (RANMBR dHH RACGHIERIN: Fotliy)- Medsd 98Re B2 Rheldfdfic Baldmeters to predict and evaluate therapy

PESPEEhCIAE! FRIARRVHT, R dRtapily $T89e AR YhBriis aviihe P ¥ alvR e e gianiRtegnse and
derponstREi g RP I8 ZRPRFEFHIHBIRAINEARY CHAE LSifs F o685 27, 384-391.
Zg;fﬂmpsh%@dp@ftgﬁqgki, A.; Dirnhofer, S.; Tzankov, A. Evaluation of the Diagnostic and

Prognostic Value of PDL1 Expression in Hodgkin and B-Cell Lymphomas. Hum. Pathol. 2016, 54,
Thel Tesppnse to immunotherapy varies among patients, with most experiencing a good initial response 27,

However, some patients may demonstrate different patterns_of response after therapy administrationciFigure 2)..
26. Al-Ibraheem, A.; Mottaghy, F.M.; Juweid, M.E. PET/CT Iin Hodgkin Lymphoma: An Update. Semin.

Nucl. Med. 2022.
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33. Wang, Z.; Cao, Y.J. Adoptive Cell Therapy Targeting Neoantigens: A Frontier for Cancer
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beifReppertspiegiassiomaganapthamdtBetectindriamugefeiated Bidsy Efferterde Cirstkiis féomeibologic
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39. Wolchok, J.D.; I OC@A.; O'Day, S.; Weber, J.S.; Hamid, O.; Lebbé, C.; Maio, %; Binder, M.;
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Bohnsack, O.; Nichol, G.; et al. Guidelines for the Evaluation of Immune Therapy Activity in Solid

Tumors: Immune-Related Response Criteria. Clin. Cancer Res. 2009, 15, 7412-7420.

40. Hodi, F.S.; Hwu, W.-J.; Kefford, R.; Weber, J.S.; Daud, A.; Hamid, O.; Patnaik, A.; Ribas, A.;
Robert, C.; Gangadhar, T.C.; et al. Evaluation of Immune-Related Response Criteria and RECIST
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Series from Lysa Centers. Am. J. Hematol. 2018, 93, 1042-1049.

61. Dercle, L.; Seban, R.-D.; Lazarovici, J.; Schwartz, L.H.; Houot, R.; Ammari, S.; Danu, A.; Edeline,
V.; Marabelle, A.; Ribrag, V.; et al. 18F-FDG PET and CT Scans Detect New Imaging Patterns of
Response and Progression in Patients with Hodgkin Lymphoma Treated by Anti—-Programmed
Death 1 Immune Checkpoint Inhibitor. J. Nucl. Med. 2018, 59, 15-24.
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Latﬁr@@ﬁémww%%%%'T_(ﬂ}ﬁ‘?ﬁﬂaljﬁép@(iﬁ‘.t?géﬂ 129%5 qui’ thatAhe incidence of the abscopal effect is
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t%ere clJ'Ir%hr‘rjle's‘ljjl{vl 4 '\a{'aélé ? aI s%/riecr:grl]s |lE:|VIe ect’ L*ﬁpcﬁesearc errg %r’e LJ[|”<9VV(\)/r gVYd Jfr(:"rrh(lne the exact

megr\{grq?’szn?\évfsthlg éAfféglgfger seVerall%%% ed Clm%baylc%cslé% M[ﬂ?t al. The Predictive Role of Interim PET
after the First Chemotherapy Cycle and Sequential Evaluation of Response to ABVD in Hodgkin’s

Lymphoma P (PLRG) Observational Study. Ann.

Oncol. 2017, 28, 3051-3057.
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72. Ansell, S.M.; Lesokhin, A.M.; Boyrello, I.; Halwani, A.; S . Chuster, S.J.;
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Refractory Hodgignie zy@iplpoictd pisEmtgliod. dYi@d p2€sbalRédp 3 etfedtl@echanism.

7§2MB]Ia:EI'dRPeS|Sok(])IP\%eNBAr|‘t§|I'Péaﬁ1 K?Mlﬁh%m]ém; Zinzani, P.L.; Kuruvnla,- J.; Snyder,- E.S; R.lcart,
A.D.; Balakumaran, A.; Rose, S.; ef al. Programmed Death-1 Blockade with Pembrolizumab in

GivBRtisatR Mt Glassical Hadakingd yraphemaAdterBrentiximmiadpnsBiaiuimsI nsdiRs&N e8! create

the%@p@éiﬁgza%ﬁ§zggssess the wide array of response patterns encountered.

734;. CheLn, R.; Zir&zlani,_I;{.L.; Fanale, M.A.; Armand, P.; Johnson, N.A.; Brice, P.; Radford, J.; Ribrag, V,;
'%éllnlf%;n\(}assaﬂ%i'o'&oa[}fgsn, T.P.; et al. Phase Il Study of the Efficacy and Safety of Pembrolizumab

Thdorf3starsrd/Relraciriv - [RGHAdEKY LyimahRRayidi<HNmANERneRb]: dvgeldesiit3feing non-

7periGres mmunsReRYACSBANSS, [’ 2izdie PiterirRimdtarsoidviounraian &r uriaraeppyEsassitc
resRANSR AHGHMArAtHOMR, 31K URGVGaNe SagsTEINNNES RIS I RFIIah eGSO AL BFRIPIY
herpaiplaey ofaiflRINURNIB JBGE StaRcise Trandpiarnagdiicaren BreanuRataR v RistiRatemelRiceiouRssess
respAIRR-BhERr20M gldDAPRPPIIEE 2Py (EO Datitcbfesingdhetigsim perioB §PEIPAF. Since then, it has been

considered the gold standard interpretation criteria for FDG-avid lymphomas 8364, The Lugano study introduced a

et i OMRALsRg RERBBi e SioRe AN br Lhing SRt RoneRAES sk ML AN i ordinal

sca ea,lzc%%%\llsi%iﬁg‘] 'c;f%\a}g "I_lje%'u' 'inlg rsatl:%%lsetlgg) ?]i'aall)leKH} e;[/!/CaSs %di'\%l %i;aorﬁiﬁee eoggge r%éoowégggr%e (28] The
degcr:eheegk Fr)eosi[)lgrll?’slg %lé%dgeb%égﬂ?ng %yira&%iﬁ%%s \)’i\gaglqgssessigrﬁlen 00 %Lxm&heom%inlz ré Jm% ri]r?tgase
res%géﬁyr%%h%r%gt_c}uéﬁésion identified during EoT or i-PET [28], The retrieved values are then visually compared
9. ledpibnde. hpddlkovyhlues Nekinad ovanNB . bk cruiakalanEdiastisy dilamea phoh.. pad lredovT VeRcpmplete
metadplic, EEshonFe toraiiegted\f; tBe iDeaovileh5Adin Beitadheska/betvedn &t Alsmoge TérrmoOtitwothe $\af-
poilNigoilemalitiT leeidgmyyinv&atedtspidkie Rialap fed Reéimetctydglassicliekgkal’ sdrah pheiahelaftesponse
(PMHY 2D 6deCiidnotherapyswitivitats kiseass iHegratspoi¢HD)Stiben CelicTmedptctatibindre®ed| uptake

sin@lihichbFiactisediS nithQmkotem aivel intHimal @acebemetodf A0RF, X3 a2iB80wABBoMatous disease process

[63]
78. Fedorova, L.; Lepik, K.; Mikhailova, N.; Kondakova, E.; Kotselyabina, P.; Shmidt, D.l.; Kozlov, A,;

Zalyal_ov_ra%l.esz(.)rl_zueg%%(())vc?és%ific%ﬁgh %\rq’d\(/}léaGl}vﬂé %Qg’oliantcs%a etz) I&% |(|J1f &\B&Q(l;kln ?yl?nvp\)lrI\tQmBarsentUXImab
Vedotin in Therapy of Relapsed and Refractory Hodgkin Lymphoma. Ann. Oncol. 2020, 31, S655.

7 Deauville 5-Point Scale (5PS)
DS *1 No uptake atic
DS2 Uptake < mediastinum

& »asse,
DS3 Uptake > mediastinum but < liver e
DS4 Uptake moderately higher than liver

& DS5 Uptake markedly higher than liver and/or new lesions * Raval,

M.; Chintapatla, R.; Feldman, 1.A.; et al. P10U8Y: Brentuximab Vedotin, Nivolumab, boxorubicin,
And Dacarbazine (AN+AD) for Advanced Stage Classic Hodgkin Lymphoma: Preliminary Safety

3.2358‘.&5%6}?&55%’&%650&& 8 immaromodutatory Therapy Criteria (LYRIE) © 2072, 6. 979~
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8hdPamkepGuttidhnsell jriennotEraS,; BavobadassitaBSitho$iitatidraldmarmeT.pBuiddsly EcktatNisissg ALdgano
clagShioatidn) Bierdeamn &ddquet &lr psemtbpe G ESEiRre8tathis heraspnvyititdnasitiesipoabeVedotiodritsi Ay Bn
incleadevetByr Nixelamiabetbobo lidati cramnnRékantsifficith tamdedhfitadleaHrdghins yohphames8hgodt if
theR Q22234 @ diftply-AsRio-progressing 84, In 2016, the LYRIC group introduced a new category of response,
g3 ESEEM A MIBIREENAS BSBORS KR A ISP HSRRTOR S ARRIET. Brehigimis ARk ©f
P R &y T B 8B o aa A a5 e o ARG e Rai Franspiantation A ABpokimataly tna® 2
el SPUTBERNE Fried oA N B Ba RISV RIRERR R TAT L ERgg GR Qe © clscrminae

betwl%een mtéL{gl géqggeaﬁi%’agg’%Sfijgglirggressmn. Additionally, histopathologic confirmation can be pursued to

better understand the disease pattern 48],
84. Rothe, A.; Sasse, S.; Goergen, H.; Eichenauer, D.A.; Lohri, A.; Jager, U.; Bangard, C.; Bdll, B.;

3.2 3nRespordcBEvdtuationCrteria it Lymphbrat (RECIL)/edotin for Relapsed or Refractory

CD30+ Hematologic Malignancies: The German Hodgkin Study Group Experience. Blood 2012,
In q&&ﬁ&r&%ﬂimize lymphoma response criteria in clinical trials, RECIL revolutionized the way to evaluate

immunotherapy 2. Anatomically, lesions measurement was modified to include only unidimensional measurement
8or-tkdNBAG biiBnteteY MidHe e RORE BRHM fosi YO U JLHIIRARESH: Afbded MRUARING dha SOy the
diffGErsemoliRtbrbuRianRs ANkt YnBraptedmab edginin&elapseUReFRIYHREORINS Ieast a
309 YERRAMAG Tl BlIAR FPAIRR S AA DB et LS lesain Dailid e LaGRe- B4t8ide 5 would
indiediRicabRialsnHARIMAtIaeifen2R 13 ndR bikdar423Pieast 30% 162, A new category labeled as a minor

FESROAISRARRRNAN MRBBSRChiNS-asestAbaloaRt HArUTOr Busss, reuglianeifotcXaBRstRarh Ri30psY shzghold
2] siRepstiveRmeIRRIAIAGIRINIO RRSBE/AC INIBEFIRRAB A6 SRYBUSBSBHYRIRORHEieHisigs etween ~10% and
+20nfoRABISgICHARRETOEBRRSIgR BRR/iRS: AYaRIESAEROE! B’ FbRA B EBRaRRIHARCYSHEtAR. With or
withaldfipeRpRIRRIE S AN ceRiel SEtdhpmetepanny s e BRIGNT MipAOIRPOTRoasen aies gt

require correlation with 5PS [Q]: Additionally, disease relapse is considered when a newly appearing lesion
887)('C}(§g(98n1|.’9|\(/:lh’] tﬁnﬁg%%,al%s Moysy, E.; B(.anjamlnl, O.; Avigdor, A. .Outcomes .Related to FDG-
PET-CT Response in Patients with Hodgkin Lymphoma Treated with Brentuximab-Vedotin at

Relapse or Consolidation. Clin. Lymphoma Myeloma Leuk. 2021, 21, e929-e937.
4. Influence of FDG PETICT in Hodgkin's Lymphoma (HL)

88. Connors, J.M.; Jurczak, W.; Straus, D.J.; Ansell, S.M.; Kim, W.S.; Gallamini, A.; Younes, A.;
HL Alekseaviod itdlish ADPiednty Mad ehehd3eeRiinignaBedEdoimawisbsGhsmmainarapy dossatagesiioing
stahdartb dgietpedtympbricids o EBgndindleitkr2pyl §e80dhsd3ardB4itcome [B8IBATAMIL However, with the
T AR RO ANSER S A 8RR o3 T SRR3R e B g oo
by %elWeP a-lljlg\-.rl\/ﬁ?;s E%‘SSH,”ISF =1l r'r];'gr%? lemé){] 8?‘%'%%&%8%‘R¥edotm- with Chemotherapy for Stage IlI
or IV Hodgki mphoma (HL):.lmpact of Cycle 2 PET Result on Modified Progression-Free
r?e %hyec?( ( IL)IPOI'S y g

4.1. Imm1.| ointIn
Survival (MPFS). J. Clin. Oncol. 2018, 36, 7539.

obheRdpacraitdhe ! machaisr basAsrsiqiths. first pligakirinl coneuysiar Ry Whselbeldlaid T hiofiEselinical
rialpededa resReiE 619 GinastnaP A R relaprad AT [eiragpa (RRMhGARES VeristnvBvivplw@ab 2. In
a sirylanitNeraieiAisagy HiPRMArNBWRAD B GYOLRRPARA B RF SIRGENBDIERUNIDG ARHLANE Al (gsponse
rate\(GHHRA FfeRA @@gglﬁ% Ig_t@eﬁH@@H@@ﬁgjgogg?\g@twélq[i_nical trials and studies have been conducted to

evaluate the safety and efficacy of anti-PD1 agents, such as nivolumab and pembrolizumab for R/R HL, which
a5 RN RSL Bt SRR Rrd IS B3 e PP M e S S80S bty MEIBR S RDG
Topp, M.S.; Behringer, K.; Klapper, W.; et al. Incorporation of Brentuximab Vedotin into First-Line
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PE Tierntimenti ¢fDdiramaedclapyicab idiedekin Sduyn pianaaidnin abApaiysis ofta RhasechiRestt oonigple
mefthBihalibyetiperGe mhanchhastgkinoStioehy g BT Heasurat Pateolts204ré, they 2680zdbB7determine patterns of
95T ana S R0 R INES L R RIS RO zoﬂef“‘@crﬁgﬁ%?sﬁ Me¥a80 i RIS VoIS
S T IR R LB LIS

to R?e%%tiﬁc%nésogécgrgﬁl gredl (rasr aA Stu\jjy(ﬂY F]ecl:l((:))I e&allgyugg ttjn_itgg%tabollc PET parameters are significant

outcome predictors in patlents with R/R HL treated with pembrollzumab (591 A total of 43 patients were enrolled,

BhPRIBMS e diar: iHIHRARNoL 5 heeRs R rezpdRBEd gRuPREAESWEAD S aKE! Suv IR¥EevdRies when
corfBABR Wik i1 pBhadRkMALAER R Wi, BrepbdxisnaRyediin REYWRICIHuNGRPRSITGer in
the 3BshBIRfAHiazin edobiginaulky AuvisedySingelClassleatdnedskie ivppiamseeR199d 81 Qmt 3nefits

are69cﬁl‘ﬁ313adequately studied 4. Many recent studies have explored the potential benefits of combining

ONMBARNIPYSHERORRE URSHAIRIE PERIORRKR iR, RN BYHHadYaRce HbSR N T NS AUoh: Hsly, fgypd that
the cREkINaiqy A BYBURARWILY BY ERAGBRGHFQIBH R RIERISIASAIRAT PR IWMK Eiiehtve. Sidyaore
thaﬁga‘é/ﬂ(m W%%I%‘%&m%%ﬁ@3&’o %4@—@583'[. multicentric study incorporating two novel agents

inclu_dlng vaolumab and BV explored disease response following 3 cycles of BV-AVD at an interim perlod in limited
9I§L PA\Peenrt]sa \\7\9!#1 '1:31]:34‘ n%&zﬂWe r’e|§8 sC r’elczzel\lyl %tacgr%lo J’}ao%”lﬁé%g% C% L}(/mIB v%’hclileJ r|II9ET—

positi (%'3 pgt%ﬁt”s-l;ggerﬁgg fgl?rngﬁrlgszgiz Kleoﬂjrrﬁgboglus BV followed by Nivolumab Consolidation 2. All iPET

og:gxiive, MatiBais MHiel@dsaBraftey. asseromt BYAPEEShati ESTKEZN@ERmosBYS p@Bignie wWeis; foacd o \Ein
twol petintanpiie ; Jaubis achieved, eRadt Bek whi@himericehnligemRBSepftdrarGaingHeRagieins@lichigal to
radptbetioy fireRe paowiR sitecetiecia it cttose BndistNmgddeddkirthe naphivnation af EifrsenPaesment
pro@edtH omefrbmatheomisiod canrSadidty fopprargsplactianésnngdid Cellular Therapy. Biol. Blood Marrow

Transplant. 2019, 25, 2305-2321.

4.2. Brentuximab Vedotin (BV)
97. Ruff, A.; Ballard, H.J.; Pantel, A.R.; Namoglu, E.C.; Hughes, M.E.; Nasta, S.D.; Chong, E.A,;

Aftd? A8 apr debiedBinivhu feacneikobinbisrebiadr LB F Hil uaotire XyHueeRe Basiten teassieiNailable, BV, for
the TeyR@@RTWER Ut peargiapaydne| owingrichby efih A atgena3 esppied TnGelihy kersaprdugh the
use-arge B eealkbynpaboimaapiabdpansiiBEBads20Rds2studidS8-sBafied an ORR of around 70%. Additionally,
JIRRRNSHA! RAMINgd (NG Feaq, ShBZILCRICRBe 9% Hitoueh Zieay o TG R PETAST B LR AW SR
the @Ry, QHERIN SelhiEARESRARB RhalysAtPhe dresra Reiod bRl AGHIRD IR R P d rogiths. PFS
waiﬂ%raﬁ%tg/ Qfglﬂgg?ciu% 8@5%@)@,hé&9§g%%rim PET results compared to positive interim results B8, A

recent study confirmed the previous observation that patients with negative iPET results have improved PFS and

R MAignaRaNo<F Y AmIR e MRIBRAR pMinf3abas ek s Rioun, C. Report on the First
International Workshop on Interim-PET Scan in Lymphoma. Leuk. Lymphoma 2009, 50, 1257—-

BV W60also incorporated as frontline therapy substituting Bleomycin in BV-AVD regimen. This treatment protocol

106N st ERHEACN TSNS P T BIA R BBR ISR eeRdARHAB KR, SRARST /S HE Y-
AVIE GRPRARTGN RERBUFIE, Wi gHEARCRILK 52 TR ah{"sud88 B PiS6Sh ESESH, Fhitglaiphy'as
pe@&*ﬁﬁﬂ.ﬁ@‘?fnc}_‘%?sﬁawé"%'f@%|T’E§M6ﬁdm%l?fﬁ82‘€ﬁ8%“)&m%”§ e PAESRR-ATIEARER ferapy

as @e{h8EP@@ﬁ§sﬁwné‘?§‘ﬂ§BtS exceeding 5PS of 3 B8 The modified 2-year PFS for those receiving BV-AVD
was 82.1%, while the PFS for those receiving ABVD was 77.2% (p = 0.04) [88l. A recent post hoc analysis has

100, N¥aRG: ibrid {Grr SRRLQ0TRLEAPRYICAUAMRL I LTIRNORRN B Be el 118k #8HPEd:A/D in terms of

modified PFS [28. |t's noteworthy that the modified PFS benefit with BV-AVD was largely limited to patients who
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102adRamusij Ve . AREBaldardf B-5X laétag 2Hydeakdfaviardpy; GeeYAWR.; Mai%, HBJIQIs M. 98 CM 0B 4LiLgdHys.
85.%xillay,9B.0%t alRClMtadsmddmiraeralogital tRespahsenafendgRie-BEagite Giinlaenic Antided PFS
wakesteyitoscRied necbetnismogheohtesup abdinvds Vesi) t?bd high2y iB8§2AA4 Atm (88.1% vs. 76.4%; HR,
) . ) — m _ . . .
10O CICOR? G 0 S Poa e RUITIONEL I eayls RESpSMRLRL IO RN dn g\ P g e
mcﬁe.%?.e; ch')%ar(f ﬁfd{].'ml;tl?ﬁ{ﬁf)g; Br;p&t'gﬂti\\ﬁv{tlb@ﬂ?d]ﬁgﬁﬁ Cell Therapy in Relapsed and Refractory

Hodgkin L homa. J. Clin. Oncol. 2020, 794— . .
In anoceigort toynrnﬁim?zeatoglci(t:y at %sc% atior?, hg) 8Ge??m9an Iﬁgggéhln Study Group has tested variations of the

104 gMaorireesich. 8Y ZhadyeB .toGlolatinel thétapk E1GThKdwmardantna d dDititisoajnSieibimydin Mrorirsostind i an
effd@hemngeént. tHy avuosenifg; dtmlnforetlyeraynVietabalpdityn erodalbmenésvisssatated vottaBRebprinsdn
ondov&ZRANCIASR AN Gallsish bfadgkimhymahiema Bioad/Adatiad2 i, $25&-1RG3.1V HL participated in a

108 2P R T Rk ST TS GIPIotY AREHEE ERR T IT RIFYIISE iR fexRedonn. etoposide,
O R B G 30 AV R BRI R Rt a R Calthafs Govfts oh SN 2 ed 1 B ST EAR AR ™
o R P e b= Ly TS TR B S 5 TR We' S 11 TSy Bplssys receiving
BrECAPP and BrECADD, respectively, with a median follow-up of 17 months (211,

106. Radiomics and Metabolomics in the Follow-up of CAR T-Cells for Refractory or Relapsed Non-

Ad\Hoclgk schyespiomassdsatidieih PiEWdeitieai oadidalm Gererdirai bl prodititiee value. A study by Gavane
et dittpslliddini¢alrigksgowitt Hik o/ NETODARR TR Phcensavelge therapy 2. It was observed that several
basEH2 CridtabaiicPEENY makFdhbgas onidsiugimg mostdiit awra (adtaoess@dron, 1dtdD estmbgycdB2R) (TLG) and
1O RIRB ETeA81 B TSR TS URAP RESPIH B BRHCD B iy ne ol o
3 1 aBeed e 3Rk ey EALISIIR k2 ghjsliinonn. n @ study by Abramson et al.
e 5 AR AL TN o LY, BRU i ron-bulky earl-stage HL vias explored 2
On 5 oL B BRADAEIRE-Sh 2t b B ios R, ok o o SLALRIPY P Al 99y
rate of 52% after the lead-in cycle of BV and 97% after two AVD/BV cycles was achieved, and the 3-year PFS rate
1088 BudelIBE T 1 a@ing dyusiie SrRedire@lddIararypproith TeiE \Wees-BlinieathiigdadaaMetysilarie 26
ABOBIRIAIRSAR)iBicgdialsH9 wiglidreh el M HRRAA4M BB FRATA M lded a 95% complete response rate,
and' Xog Rl Hrbgfobdbi-idcandmhy Bromnesderyyasf anks lidacregsemhrNshik PesrmRRis2844ld

109CARIMBING RYs\rarEi diaitie derepeip 28RS YR, thSXR, AEISOME8im, N.: Avivi, I.; Ben-Barak, A.; Ben-
Arie, Y.; Bar-Shalom, R.; Israel, O. (%_8)F-FDG A"idiﬁY in Lymphoma Readdressed: A Study of 766

4.34 @riw?s’.ef.iﬁuﬁ‘:'i‘.tf{?e‘%ﬂﬁ‘i(iﬁe?ﬁ"f TheraRN AR Th0 206 7/numed. 109.067892.

110teresitngly, COARIT Hs RehambuninAunsties . ; tRatinyold reReiieadiD& . REATArdisPesSaedereédring initial
adnieptigtoE . [rRiegb e, ; Fdd @l AR BETF Istoriie 2 -mryexip- DeGlatsse dRb bisfore EMRSionfTeintogiaiphipvolves
per(GDOITDR PEAGETFessive birgorsim4T Ah BolyeR tygsrystic Toah frtime didtansRsitieiT Dubdemerds,
andBienbtivaGoBNS 06, HSPEABRL. thttpenitdoinerg 0 sh@ndel abd-2008- (M1 27a 3-month (M3) intervals 22,

This approach has attained hg;h sensitivity and specificity_of about 99% and 100% respectively 28971 |t s

111. Huang, H.; Lin, J.; Guo, C,; LI, S.; HOng, H.; Li, X.; Zhang, M.; Xia, Z.; Lin, T. Predictivé Value of
noteworthy that not all clinical centers adhere tg this approach, as many clinicians rely on TT PET/CT as a baseline

Inte&n 18F-FDG PET-CT Scans on Diffuse Large B-Cell Lymphoma Treated with R-CHOP: A

stud . When_assessing treatment response in clinical settings, multiple PET parameters are usually

_ Prospective Study. Blood 2015, 126, 1458-1458. o _

mcorporated. These parameters are derived from values of 5 PS, SUVmax, and the variation between different

~ https://doi.org/10.1182/blood.V126.23.1458.1458. _

time points (ASUVmax), along with tumor volume analyses 22l Volumetric analyses rely on values of MTV. An

unfavorable response is considered when there is less than 66% of SUVmax reduction between two time points 28]
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CDBBGH®potdhata-tAmgyaty sisa Biciped 1B eatidnts 20(b5R/POHb, B486 42d colleagues found that treatment with
anth@p30/diRIT/ 18Ik 15542 GH6/685T@. tolerable 19, Patients in the study had received extensive prior

11 R B L, R o P B B P S A R S B o N N B 2578 Barca, £
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ORRShGS PIntE=AY éh‘fﬁ}. R A T R P 1R A T SR O BT Y B el e
iR e SN Resulfd WS LB 9A BB RIRY 259106 f) Agep0 CAR'T therapy comes
frorﬂ t?p%bﬁa% i.lotrréalll?)o.?.%:é‘?glgzé dRéaé]\wl%sn%% %I.'Z 0206—85668'. included 9 patients with R/R HL or anaplastic large
cell lymphoma. The study showed an ORR of 33%, demonstrating the feasibility and tolerability of this type o
Il h h dy sh d f d i he feasibili d tolerability of thi f

11deraplmob. A NMay telie M idirRRYidY -4 LishbhisBRAENR/R- Bu §1ARR. dreSrdIR Honrgigiess, Witioan
oRR-dh PPandaimizer. fepesvéahelifibased bEsusy Bk WAy AR RHHKINRE SRR Rtapy is
a pRAtieRts WithinRavipusl inpamied RiffursRLAaioe®d-Gelh LymrhemaohRinddnalysis af GLaVfhel the
preblgfveiRle @NEAN 3020 td Ant EDUERR /AR A 9L Qudl 68 13D BRRA% was a strong association

11BetYREN PFR1al MIVaier (o: YRRl -AePisipny= L, 'herglaifg MininyRRad T RY: eite Pefprg CAReE i found
bensfisidiciiie (RavE Sopubsinydererprioptenrstheitihrinasereatadt e s TordHe Bregisié
clingeb Uik AR aYifR SERIAG BT POIRDIR MR AL T ROE BRSES BB MBIRRY dBSPessedN CART
patiggisg 5194 Kl //doi. org/10.3892/01.2020.12393.

116. Cottereau, A.-S.; Lanic, H.: Mareschal, S.. Meignan, M.; Vera, P.; T1IIy,,H.; Jardin, F; Becker, S.
T “Infliienge of EDG PETIC T Non-Hadakin:s Lymihoma,, .
is for Patients with Diffuse Large B-Cell Lymphoma. Clin. Cancer Res. 2016, 22, 3801-

Simsl’lgﬂa'FthtgsF;/E/'crj%%)lrg{) (\)/it]é i5rr18;%r(t)a7r18c_eo ?0%%'&g)§_elgr_ezcﬁczt%n and prognostication 299, The only difference in

11NHIslamaPthé&elasteintaln; Ftoolmyis, GHRpPERdDedved dutimaliyviedqsiessPrpdi civinlitid €2 Redplensallandll
underaeesstiayvily relevatiatuiy & DIGe akid Ly Alptvdileaad §E3siG6 N6 5sdAyIhave moderate to high FDG avidity
(Tahtép3)//dadrefgd, OntOBMIhOd2 81 8D PELAS6218tst acknowledged in response assessment of aggressive

11I§H,5{nsell, S.M.; Minnema, M.C.; Johnson, P.; Timmerman, J.M.; Armand, P.; Shipp, M.A.; Rodig,

.3:; Ligon. bl Reemer, M @M REEAL Niye A Nvolumab forReispsedReliactory Diffuse
Large B-Cell Lymphoma in Patients Ineligible for or Having Failed Autologous Transplantation: A

Category Subtype of Lymphoma FDG Avidity Degree of FDG Avidity
11
HL1 Classical Avid High
Mixed cellularity Avid Moderate to high
12 A
Lymphocyte depletion Avid Moderate to high 1ation
iphoma
Lymphocyte predominance Avid Moderate

MUWPS./7001L0ITY/ LU. L164Z/DIV0U-£LULY-1£5500.
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12 :
Diffuse large B-cell Avid High ]
Therapy
Burkitt Avid High
Aggressive NHL 2
12 , _ _ 1, R
Anaplastic Large cell Avid High
CAR-T
Nucl.
Mantle Cell Avid Moderate
12 RS
Follicular Variable Low-high atients
12022,
Lymphoplasmacytic Variable Low-high
12 e, W,
Indolent NHL 2 Marginal zone Variable None-high =T
Small lymphocytic Variable None-high
12 Inani,
Cutaneous Anaplastic Variable None-moderate
'ET/CT.

Ve TIVITIUWUVIL WVIHTUVUIL VL AJy YU III.l.'\J\J-lluUI-UI!dI AV LUV D ALJIUVUTTUY Vo Vo JIv VYV,

126. al Zaki, A.; Feng, L.; Watson, G.; Ahmed, S.A.; Mistry, H.; Nastoupil, L.J.; Hawkins, M.; Nair, R.;
lyer, S.P.; Lee, H.J.;let a]. Day 3() SUVmax I?Eedict_s Pro_gressi'o’n in Patients with Lymphoma
Achieving PR/SD afte|_r|ICKEQ%ESIHW@P&F@’BI%‘& A\lcf)\? 5'83%“%8 %@Pﬂ%]‘?l

5.1 FOE PEFCT in DItk L arge B-Cell (BLBCL)

127. Wang, J.; Hu, Y.; Yang, S.; Wei, G.; Zhao, X.; Wu, W.; Zhang, Y.; Zhang, Y.; Chen, D.; Wu, Z.; et
5.11. Ifﬂw’gpﬁﬁbrodeoxy-glucose Positron Emission Tomography/Computed Tomography in
sinbe NG DG AUSE BRSNS R R e ek eiahdn BAenR i,
of tﬁ%"%%g{‘m'émﬁ@é’éﬁt?: ﬁg%ulr?lgto gl.l\o/vaerrgogvm-gr?gnﬁ%afﬂ%t %(()) ]égé%?ﬁelggz&%gr?gs'tic and predictive value of
earr}ttlpsé/ %‘E‘HEQIZ 1|r91élg9r1196 ’MW%%%%%%PQ&% of all 90 patients received rituximab as part of the therapy

128 0BaillyXe.; DadepalierTessoaliheB foRastihng (d.(¢easveriBo dergndatideoGourile $2B0detsMibm|@ed

thaRyaipmos i adgetok FEG PiisCiadResgonsecf tavBatént Selectso rebetere [Q AR Acd DEgates of 82%
ancReX% ptespEaaidy Tae mpypmaddn-kRsdgkia 630 sbrotmeseHeth atositQn & T 20281s481% 96e1@0@cently, a
grohptp:/ RIdsOrg EetO A/band?965. R-CHOP and evaluated by FDG PET/CT at the interim stage were

1O ST e ger, B R o IR R B TR G e

statjstically significant superiority when compared to positive results 111 "Data from these studies alang with others
5Hn|cgl eatures oP‘tehe ,\Xajor p|IStO oglic éuBtypes. on-HodgEm% f_ymp oma 8'Ia33|ﬂc%tlon
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wereropietiell Glivnduncal MOa&nalys2 188-2RBmbtipsiAlgsisorgAliotd206d CxED8BIAB tBe2t80ictive role
13 BT R R R R DI 8557 B e TR S R eI KRl Reg o observed
' RSHEERA A SENES. BR ARS8, 8 Y3 FRESTGEIS8 R 0. 1BE R0 28 BB
DL%F:L patients were analyzed for data following the first line of immunochemotherapy to determine survival
outcome 13 |t was found that EoT PET is an independent predictor of both PFS and OS and a promising
13r0giR3a8 nBrker MHSHERGREN IR He. 1 d<aRE rom TRObrMio&iRR{s)S nMREERhtE a FiB@.Malytic study
in tREWRAFRinfre: (5 3BHICHisFev RieAbP IRRIGEY &B Qe bR AHERRE MisSIamEarBagiaRBYdRENEFS rates
difféEREEHENRESTABEBES VR il ikidlailiky RPEABIB.S bbby TR B SRta AR PE-28% study
wadltiRsH(del RracH R Bl IPELE M- 8P8-CHOP over R-CHOP in previously untreated patients with DLBCL

132 BRI PRMiRFRONE IPFTmRABMEET- GLARRINP RSy YR SRS Iy Ao LR I1cBtiiesheir
prog@@s’tifelgy_efé%fl g %//B%q_%yfogﬂ}@%%&@@mm}yggd using metabolic PET parameters. Tumor

MTV was found to be a predictor of therapy failure in these patients. A recent study concerning baseline PET

133, BArngol 2 didAkhagst Brc MpgigdQllisulan aunamse HRIBEFOPER GRS were used
i ) s . -

inclgMY EBOMAYV B BRI URIRI ey GEoses TRV Nl FURESESS 1Tl in¥aeRk a0k e Indr SRve a

proé’r%gszri'ch\;t Ljse:/{alq%a%{a'ﬂ{w%oa%%qg{é]r(lzmoih gr:l'/%lsd' Mp?nz ‘another study, tumor MTV values were found to be the

130G asiidble@arByrteks RmoDawstnd&ermizhourvixal Baitsene . THlowesseCeRly Blainsviyranothey. study
thaMaofienad the GedietivelvRue iloaBekneatnal iEerily REMpsesofvrallicuteonsihdhapidees obvious by
novRthatimataRlis EyTlpplaospiersntizie eBlekitiulsidid, backeristing femtltPredessonecefintes! Paimgenant
apprigbhRIsk fotlDpedimtANn Analysis from the National LymphoCare Study. J. Clin. Oncol. 2015, 33,

2516-2522. https://doi.org/10.1200/JC0O.2014.59.7534.

5.1.2. Immune Checkpoint Inhibitors (ICI)
135. Trotman, J.; Fournier, M.; Lamy, T.; Seymour, J.F.; Sonet, A.; Janikova, A.; Shpilberg, O.; Gyan,

Unlike Tillythd. rdssteslladhjesedlirPibsirorvibimi §simuie nsigyd ohy-Qbin puades3 amagragimg . (PESBiIETH)aving
higi\fafety guafilon Thiaipytdsakeliiviy SrdadtaficaéyPiatieHt Olite safetinafd | kffidasyl ymplubimebAnaySisL
weref REFHET in theSubseteSPREVGNT pbhdaitatipyriig AhsSlint @riES]. PO $1uaP aBRISAIBAGAI suboptimal
ORRtipEsspicoiter gigidylasesat:el1n85ie 738, On the other hand, Results from clinical trials of ICI combined
13Ol MBS aBAEITES, APES 1S VIR PRIRAIBIED oS RPEIEq 8 adeprent o
A AY P i ‘??Eo[b_éléﬁﬁ P D Ee B i%'Ej’ ST Do ese BRSO HoP

eugier,
resylted in an_ORR of 800/, CR of 77%, and a 2-year PES of 83% 112 The findings of this trjal indicate that
\J—_Jmlssmn omographg/ esponse Igvapuatlonyln E’atlents with ngh—hleumorngur en ?:olﬁcu ar

combining the P]?—Ll inhibitor atezolizumab with chemother may be a promisjng treatment option ,Er DLBCL.
- ympme_a rfeate I\_NI'[{‘I ?mmlénoc?lemotherapy:fﬁ ﬁ%s%eyctlve tuly jr_ mtﬁeh&][fou ed| htudesRR
a8 Y TAphomes da FAddRS And GORLAME 17l SRS S0 TS 55 431 Profsfcacy. wih an O

. ) 11201 ) .
of 7t.t5p°/so: ﬁ' Ocl) inga ieori%%(sl/s‘]eé &9 38(3/.020218%652 at 24 months . Based on previous research, it appears that

combining immunotherapy with chemotherapy is more likely to result in favorable outcomes in terms of response
13 hJdeimiabutendiasoli, I.; Versari, A.; Rattotti, S.; Bottelli, C.; Rusconi, C.; Merli, F.; Spina, M.;
Ferreri, A.J.M.; Zinzani, P.L.; et al. The Prognostic Role of Post-Induction FDG-PET in Patients
5. u3trChimerier Aptigen RecetorsEhenapys(€ ARiT)he FOLLOS5 Trial of the Fondazione Italiana

Linfomi (FIL). Ann. Oncol. 2014, 25, 442-447. https://doi.org/10.1093/annonc/mdt562.
A few studies have examined the value of FDG PET/CT in CAR-T, with mixed results. Shah et al. were among the

13@ TP ERBRind - MTNNMINREman; BUSSERAIL DatkisaHd AeulHPishehiy Ha¥hepatdAChe$lbinmeasurable
MTRSHIRIe-Rifd I pERe A Francasssh sl fs shaliaa gt @h RRASHSS v e MbRIRS £ aftarEirgte

Line Therapy in Patients with Follicular Lymphoma: A Pooled Analysis of Central Scan Review in
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othdihiek vhuskticied tnétiShuetissrabnga/Hadmatek 201ah darglrélgad B psildoi argl 1A aiE28624 the
isslBOABELNTPAAB-Dclude both DS and ASUVmax for evaluation 222, |t was concluded that SUVmax prior to
1B EN 5P SSRGS TG e SR AT 1B AN AR SR, an eRiae e 2
ReReBl AL 518 RGeS, 2 ISoR SN R SE pIRASS s  glehe, s of bon
1 B e e Firsk LR PR SPGBl by i S S B i
PreqlR S % RARGbEe 2BhLEI? $°F LKA GRESPYURE LS, 1 i gy have conducted more

det%'%&()jsewgglsgré);1%U1}./(5Tlaé(/§ilﬂ?%) -aéd\ﬁ% %é%@fé[ﬂﬁt higher SUVmax values indicate higher risk for disease

progression 1251 "SUVmax above 10 at M1 is regarded as a significant prognostic and predictive indicator in
140atleHPainRA s & @BEs Mor GakRIREsHorbe eTSaHiPwiabUser ConfRRIEEORYIAI Zaki ERENA2E. InQINICHudor
burbdAr6RESRlldis (AMBUGh the BkaloRasEPISEATRRIGERAsEAAMCaR ARG B BRIRN!H WER having
high BRI d e EQUiRE a4 YARBA R0 ENG b2 wiiihe velbdiR HRGRIMEQR22, 4Qiy 2971 3Rrolled
a gFHWQWIQNgﬂ-gagigl@(@/ﬂc\o%@rlt&al&%ﬂnstrate the added value of adequate disease control prior to therapy
14E°BA\EARG ! MO ARIRMTm3H, RESK 404 GACTURteW BRNAgeIDYIOT 1o AR TWHR, B REh ddr RETCT
adgsplTin-KGeRH, PRiRSEORGRVES SIR ABIADI QURIMSTYNASIEROBAGURR BRBIBUMAOMIESISBLRA'SH 0
othgéfr}%}owqt%wgma@ E%*ﬂﬁhE?rw&!f@?{e&@%@%iﬁ"z7¥v§@eﬁ§8§4¢aﬂy disease relapse 1281, Therefore,
aderwfﬁgg /mm_rgw)/j_cdR@@%ﬂcwﬁwggégg_more favorable response in such cases. Despite the encouraging

outcomes of previous studies, more research is needed with larger cohorts to get a complete picture.
142. Budde, L.E.; Sehn, L.H.; Matasar, M.; Schuster, S.J.; Assouline, S.; Giri, P.; Kuruvilla, J.; Canales,

5.2/ FBE'PETICTdn EoRichlarEymphehifafrr) Mosunetuzumab, a Bispecific Antibody, in
Patients with Relapsed or Refractory Follicular Lymphoma: A Single-Arm, Multicentre, Phase 2
FolBuldylyimptostadRtpis 202 2f 2@, mOF5-c1068 hipes:Hdpnpiypibe. T8 81UrD220x6{( 22)00BB54Bdgkin’s

lBinBOERR I Rkth¥/RERWjER Edla P8/ EitRAmRs &R SHERFO 7MiEh a variable clinical course, usually indolent and
slow growing, while in other cases the disease may become aggressive, often characterized by histological

transformation into a high-grade lymphoma (25-60%) and early death 239 FL belongs to a group of neoplasms
usually presenting with a variable FDG avidity. Therefore, permitting an overall good diagnostic accuracy using
FDG PET/CT, up to 98% 131 Although the outlook for patients with FL has improved in recent years, with a
median survival that can exceed 20 years, FL is still considered incurable 232, The main goal of treatment is

usually disease control and extending patients' life expectancy 132,

5.2.1. Rituximab

In FL, the combination of rituximab and chemotherapy has been shown to improve outcomes for patients with FL.
However, 20% of patients treated with this immunochemotherapy still experience disease progression within a
short time frame, and 50% of them will witness death within 5 years (134, FDG PET/CT have quickly replaced ClI
through the use of metabolic PET parameters. Providing more reliable indices for therapy response and outcome.
In result, staging, therapy response and surveillance became more accurate. In 2011, a study by Trotman et al.
was the first to provide large-scale evidence that EoT PET/CT after Imnmunochemotherapy treatment is a strong
and independent predictor of PFS in FL 133 This study included 160 patients from the prospective Primary
Rituximab and Maintenance (PRIMA) study group 1331, Disease progression and death was significantly higher in

PET-positive patients (70.7% at 42 months) compared to PET-negative patients 232, The study also showed that
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the predictive value of the FDG PET/CT is independent of the state of the response by CI 133, |n result, FDG
PET/CT can function as metabolic biomarker to viable disease process. Dupuis et al. have also examined
prognostic role of FDG PET/CT at both interim and EoT periods 238, This study included a total of 121 FL patients
with median follow-up of 23 months. Among all patients, 116 cases have received at least 4 cycles of R-CHOP and
had FDG PET/CT for response assessment 136l iPET negative patients were found to have more favorable PFS,
both at interim and EoT periods 13¢]. The 2-year PFS rates were 87% for EoT PET-negative patients compared to
51% for EoT PET positive patients (P .001). At interim period, 2-year PFS was 86% for iPET-negative patients
compared to 61% for iPET-positive patients, respectively (P =.0046). Final PET results revealed a significant
difference in two-year overall survival as well: 100% versus 88% (P =.0128) [136]. The results of the previous two
studies were explore that vital aspect utilizing FDG PET/CT for response. A retrospective analysis of FOLLO5 trial
group was carried out by Luminari et al. 237, The study found that patients who had negative PET scans at EoT
had significantly 3-year PFS rates 137, This suggests that PET scans can be useful in assessing response to

treatment in patients with FLZ37],

To more accurately understand the relationship between FDG PET/CT and survival analysis, Trotman et al. have
carried out recent multicentric study 138, The study was a product of a joint analysis from three prospective studies
(PRIMA, PET-FOLLICULAIRE, and FOLLO5) 1381 All patient presented with a high tumor burden and were treated
with first-line immunochemotherapy 238!, The study found that the EoT PET predicted both PFS and OS 138 A
negative EoT PET was associated with a significantly higher PFS and OS at four years than a positive one [38],
This suggests that the FDG PET/CT at the EoT predicts survival, so a negative study may be a good prognostic
indicator for FL patients with high tumor burden. In 2018, a study assessed the prognostic value of EOT PET on a
much larger scale, using data from the prospective GALLIUM study 232, The study compared FDG PET/CT with
contrast enhanced CT (CeCT) to determine which one is better for assessing therapy response 139, Qut of all
1202 patients who were enrolled in the study previously, only 595 patients had performed both modalities 132, A|l
patients were given immunochemotherapy as their first line of treatment and were assessed after finishing therapy
(2391 |t was found that PET was superior to contrast-enhanced CT for response assessment in FL patients at EoT
(1391 More recently, FOLL12 prospective, randomized, open-label multicenter phase IlI trial was conducted 149,
The aim of this study was to compare a 2-year Rituximab maintenance therapy against a response-adapted
therapy approach in FL patients 149, Response adapted therapy protocol was found to be associated with lower
PFS at 2-year interval. It is clear from previous evidence that EOT PET scans can provide accurate predictions of
both PFS and OS [149,

5.2.2. Chimeric Antigen Receptor Therapy (CAR-T)

The recent approval of axicabtagene ciloleucel for r/r FL was granted after observed results from ZUMA-5 study,
which demonstrated an 80% CRR and a 12-month durable response rate of 72% 141, This offers an effective
treatment option for patients who develop refractory disease 142, A few studies have examined the role of FDG
PET/CT in CAR-T for FL patients [136l137][138][139] These were already mentioned in DLBCL section (CAR-T

subheading) as previous studies have pooled aggressive NHL patients together regardless of subtype.

https://encyclopedia.pub/entry/41561 17/18



FDG-PET/CT in the Monitoring of Lymphoma Immunotherapy Response | Encyclopedia.pub

5.2.3. Bispecific Antibodies

More recently, the drug Mosunetuzumab has been approved for the treatment of r/r FL. A recent multicentric phase
2 study has confirmed the efficacy and safety profile of Mosunetuzumab 242!, This is the first in-class approval of a
bispecific antibody targeting CD20 and CD3. The activity in FL patients is excellent, with an ORR of approximately
80% and a CR of approximately 60% 42, However, more studies and research are needed to determine the
predictive and prognostic role of FDG PET/CT. Additionally, trials are still ongoing to examine other drugs of the

same class.
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