lg/T-cell receptor clonality testing as a method for Minimal Residual Disease monitoring in T cell- Acute Lymphoblastic Leukemia patients
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Background Objective Special considerations in MRD detection in T-ALL

Assessment of early response to therapy by minimal residual disease (MRD) monitoring in Taking into consideration the previous studies highlighting the clinical importance of Pl MRD in In this study we show that post-induction MRD status directed further therapeutical strategies in our small cohort of patients with T-ALL. T-ALL cases represent less than 20% of newly diagnosed cases of
Acute Lymphoblastic Leukemia (ALL) has been proven to be one of the strongest prognostic pediatric patients, in this single-center retrospective study, we describe disease status and outcome T-ALL and they are associated with worse outcome and higher risk of extramedular involvement compared to B-ALL patients. Therefore, in absence of wider diagnostic studies for risk stratification, our
factors for the disease outcome in ALL patients. Therefore, MRD status at specific time points in patients with T-ALL older than 14 in correlation with post-induction residual disease response. In general approach is to transplant the patients with T-ALL who achieve response to chemotherapy in first remission. ALLIC 2020 clearly defines the T-ALL risk groups criteria and defines HSCT indications
during the induction period is long-ago incorporated in risk-stratification and risk-directed our study, MRD status was assessed by using molecular approach — detection of TCR genes generally based on MRD determinants. In contrary, time points for MRD detection and general outlines incorporating this status in patients treated with non pediatric patients are imprecise. Large
treatment approaches in pediatric ALL regimens, defining the intensity of postinduction therapy. rearrangements. We present the therapeutical implications of MRD status. international studies should be conducted in order to precise and standardize time points for MRD monitoring, cut-off levels and optimal methods for MRD evaluation for each different adult treatment
In addition, data emerging from most recent studies emphasize the clinical significance of protocol.
MRD status and suggest three-point MRD assessment for better determination of the risk I ) . | - - - I I
groups, remission status and indications for hematopoietic stem cell transplantation (HSCT)?. Mater! al S & Meth O d S - w ML | T . W
Numerous techniques, starting with cytomorphology, may be used for MRD assessment in TCR gene analyses were performed in 11 adults with confirmed T-ALL. These patients were treated at Eiaure 1A = il “ [ Fi 1B
ALL. Nowadays, with current therapeutic approaches, majority of patients manage to achieve the University Clinic for Hematology — Skopje between January 2018 and January 2022. CR J gure
morphological remission. However, cytomorphology is insufficient in defining the residual tumor rearrangements in bone marrow samples were analyzed by multiplex fluorescent PCR amplifications of =
burden, which requires quantitative methods able to detect one blast in a background of up to the regions: TCRB-VR-JB, DR-JB, TCRG-Vy-Jy, TCRD-V6-Dd-J6, D&-D6, V6-D6 and Dd-Jd and =
one million cells. Currently, two standardized methods are generally used for MRD detection in subsequent capillary electrophoresis of PCR-products by automatic DNA analyzer, following el i
ALL setting: Polymerase Chain Reaction (PCR) based immunoglobulin (lg) or T cell receptor EuroClonality/BIOMED-2 guidelines. Adolescents and young adults, which is a total of 6 patients, Bl 1
(TCR) clonality testing and multiparametric flow cytometry. Both techniques provide high received BFM-based protocol. The remaining 5 adults were treated with Hyper-CVAD/high dose = 1 h“ ' dibl i
sensitivity and specificity and both are reproducible and widely applicable. Table 1 enlists the metotrexat (HDM) and cytarabine (ARA-C) regimen. MRD status was assessed at the end of the = = “‘““m““*‘“]““j ST T
main features, advantages and disadvantages of these methods?. induction cycle. More precisely, in patients receiving BFM regimen, molecular MRD was evaluated on s [ @ | = ’H<”M
day 33 and day 78. In patients treated with Hyper-CVAD, TCR clonalty was tested at the completion of %; e
the first cycle of therapy. (Figure 1) Figure 2A Figure 2B ;I
Table 1 Multiparametric Flow Cytometr Ig/TCR mutplex PCR : : : | |
= — _ e — d_ . " _ v / Patients with T-ALL treated with | e |
Evaluation metho Targeting leukemia associated Immunophenotype Tracking Ig/TCR rearrangements BEM induction (NO — 6) 1= il U il
Substrate used Suspension of live cells — unstable DNA - stable ) = i i L | i
Processing Immediate Stable samples - delayed B 0 [[
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Tlme requwed for an alySIS HOUI‘S Days Day 33 MRD . . mﬁma!mwmmmmmﬁéﬁmmmwmmmuammnllmmumummnlmmmmnnmumummmnuumn S e et e = ':H‘;;mi”[w‘|y"‘<‘ [
Sensitivity 4 colors — 1 x 104 1x 10%to 1 x 10 Ccl)\lr]Seigﬁ;['[Irer':;[ ﬂednddue tgl
8 colors — 1 x 10 il Figure 1A: Diagnostic day 1 TCRD (delta) analysis- Figure 2A: Diagnostic day 1 TCRG (gamma) analysis-
Applicability ~95% >95% monoclonal population; monoclonal population;
Cost More affordable More expensive MR_D_ Figure 1B: Day 33 analysis, polyclonal pattern with Figure 2B: Day 33 analysis, polyclonal pattern with
_ _ | _ — — - _ negativity enhanced monoclonal spikes. enhanced monoclonal spikes.
Main advantage over the other method Analysis bone marrow status and heterogeneous populations High sensitivity & specificity — blast specific aberrations (No = 5)
Main disadvantage over the other method Requires high number of viable cells to reach sensitivity level Requires patient specific samples and probes Two patients
False negative results in oligoclonal rearrangements died due to ]
Standardization Euro Flow Consortium Euro-MRD Consortium (ESG — MRD- ALL) Day 78 MRD inficl’:[lr\flaﬁon J CO NC I usions
| Patients treated with BFM regimen — Clinical and disease features While the clinical impact of MRD in B-ALL is well described, the data on clinical significance of MRD status in T-ALL cases are scarce. However, several
ReS u tS No. Age Type of T-ALL Risk group TCR-MRD (-)d33 | TCR- MRD (-) d78 MRD studies have associated post-induction (PI) MRD positivity with inferior survival and higher risk of disease relapse3. In general, these limited data raise
1 24 High risk . Nl sesEsces negativity from observations seen in pediatric population and predicting disease outcome based on MRD status in adult patients and patients treated with non-
TCR rearrangements were detected in all 11 patients. All patients were negative for ' T_ALL : : (NO = 3) pediatric regimens is even more challenging. Another challenge is defining the clinical significant cut-off values. T-ALL immunophenotypes are defined by
additional molecular prognostic markers. TCRB and TCRG genes rearrangements were 2. 25 (not early Medium risk Yes Not assessed / the expression of early thymic T-cell markers and their presence in peripheral blood or bone marrow is used to determine the residual T-leukemic blasts
slightly dominant over TCRD (64,3% vs. 50%). Due to different recommendations for MRD 3. 31 precursor T-ALL) Medium risk Yes Yes by flow cytometry. On the other hand, TCR rearrangement assay is well standardized method applicable in majority of T-ALL patients. The main
assessment depending on the therapy regimen, we will present both groups separately. A 25 e T Yes Yes disadvantage is that it requires identification of patient’s individual initial aberration and targeting this probes for MRD assessment. Also, this
_ _ _ : : : SCT (No = 3) rearrangement is unstable and patients may relapse with clones harboring different rearrangement than those seen at diagnosis*.
Adolescents and young adults: The mean age in patients treated with BFM protocol was 5 16 Medium risk Yes Yes
24 years, range 14-35. Risk groups were defined as medium and high risk, as no T-ALL 6 14 ETP - T-ALL Medi :
: . : : : -T- edium risk Yes Yes
patiens were defined as standard risk group. Patients showing good response to Referen CES
prednisolone and morphological presense of <10% blasts on day 15 and less than <1% Patients treated with Hyper-CVAD regimen
blasts on flow cytometry on day 33 were stratifed as standard risk group. Although current : Day +90 of SCT MRD 1. Buchmann S, Schrappe M, Baruchel A, Biondi A, Borowitz M, Campbell M, Cario G, Cazzaniga G, Escherich G, Harrison CJ, Heyman M, Hunger SP, Kiss C, Liu HC,
recommendations have narrowed the indications for hematopoeitic stem cell transplantation No. Age MRD (-) after first Further Therapy Locatelli F, Loh ML, Manabe A, Mann G, Pieters R, Pui CH, Rives S, Schmiegelow K, Silverman LB, Stary J, Vora A, Brown P. Remission, treatment failure, and relapse in
(HSCI), especially in patients stratified into medium risk group, all our patients who achieved cycle pediatric ALL: an !nternatlonal consens.us o.f the Ponte-di-Legno Consortium. Blood. 2.0.22 Mar 2.4;139(}2):178.5-1793. | | |
remission procedeed to HSCT 1. 51 Yes 3 x Hyper-CVAD — died from intracerebral hemorrhage MRD 2. Contreras Yametti GP, Ostrow TH, Jasinski S, Raetz EA, Carroll WL, Evensen NA. Minimal Residual Disease in Acute Lymphoblastic Leukemia: Current Practice and
' : : : neaativit Future Directions. Cancers (Basel). 2021 Apr 13;13(8):1847.
Adults: The mean age in patients treated with Hyper-CVAD protocol was 49 years. One 2. 61 No FLAG-ida — died from sepsis Ng =3 y 3. Tembhare PR, Narula G, Khanka T, Ghogale S, Chatterjee G, Patkar NV, Prasad M, Badrinath Y, Deshpande N, Gudapati P, Verma S, Sanyal M, Kunjachan F, Mangang
atient die ue to Intracerebral hemorrnage during the induction protocol. One patient 3. 42 Yes 4 x Hyper-CVAD - HSCT G, Gujral S, Banavali S, Subramanian PG. Post-induction Measurable Residual Disease Using Multicolor Flow Cytometry Is Strongly Predictive of Inferior Clinica
patient died d | bral hemorrhage during the induction protocol. One pat - (No =3) ral i S, Subramani induct ble Residual Di ing Multicolor FI ly Predictive of Inferior Clinical
faile_d to achi_ev(_e response and he was swithced to FLAG-Ida regimen, Three patients 4 50 Yes 4 x Hyper-CVAD — POMP maintenance therapy Outhme in the Real-Life Management of Childhood T-Cell Acute Lymphoblastic Leukemia.: A Stud.y.of 256 If’atient.s. Front. Oncol. 2020 Apr 24;.10:577. |
achieved remission and two of them procedeed to SCT and one patient completed POMP 4. Correia RP, Bento LC, de Sousa FA, Barroso RS, Campregher PV, Bacal NS. How | investigate minimal residual disease in acute lymphoblastic leukemia. Int J Lab




