
Literature Review
The claims within these publications have not been verified or 
validated by Invivoscribe



Clonality Testing
Gel & Capillary Electrophoresis



None of the claims in the publications have been validated by Invivoscribe or reviewed by a regulatory authority.

Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.

EuroClonality Design

BIOMED-2/EuroClonality description 

of primer and assay design

Descriptions of IGH, IGK, IGL, TCRB, 

TCRG, and TCRD loci

Good resource for justification of 

Biomed-2 designs

Van Dongen JJ, et al. Design and standardization of PCR primers and protocols for detection of clonal 
immunoglobulin and T-cell receptor gene recombinations in suspect lymphoproliferations: report of the 
BIOMED-2 Concerted Action BMH4-CT98-3936. Leukemia. 2003 Dec;17(12):2257-317.  
https://doi.org/10.1038/sj.leu.2404479
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EuroClonality Interpretation

Describes selection of targets

Discusses very specific technical 

and biological pitfalls of molecular 

clonality testing

Lists immunobiological conditions 

such as pseudoclonality

Provides a uniform system for 

technical description

Langerak AW, Groenen PJ, Brüggemann M, et al. EuroClonality/BIOMED-2 guidelines for interpretation and 
reporting of Ig/TCR clonality testing in suspected lymphoproliferations. Leukemia. 2012;26(10):2159‐2171. 
doi:10.1038/leu.2012.246
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Multiplexing Increases Detection Rates

Testing complimentary targets 

improves confidence

Majority of mature B-cell 

malignancies can be identified by 

the use of 3 IGH tubes and 2 IGK

tubes

A positive result in any one tube is 

sufficient for clonality determination

Evans, P., Pott, C., Groenen, P. et al. Significantly improved PCR-based clonality testing in B-cell malignancies 
by use of multiple immunoglobulin gene targets. Report of the BIOMED-2 Concerted Action BHM4-CT98-3936. 
Leukemia 21, 207–214 (2007). https://doi.org/10.1038/sj.leu.2404479

IGH 
FR1

IGH 
FR2

IGH 
FR3

IGH

(FR1,2,3)

IGK
(Vk–Jk, 

Kde)

Total

(IGH, 

IGK)

MCL

(n=54)
100% 98% 96% 100% 100% 100%

B-CLL/SLL

(n=56)
95% 91% 93% 100% 100% 100%

FL

(n=109)
73% 76% 52% 84% 84% 100%

MZL

(n=41)
73% 85% 68% 88% 83% 97%

DLBCL

(n=109)
68% 61% 50% 79% 80% 96%

TOTAL

(n=369)
79% 78% 66% 88% 88% 98%
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Multiplexing Increases Detection Rates

Testing complimentary targets 

improves confidence

Majority of T-cell malignancies can 

be identified by the use of 3 TCRB

tubes and 2 TCRG tubes

A positive result in any one tube is 

sufficient for clonality determination

Brüggemann M, White H, Gaulard P. et al. Powerful strategy for polymerase chain reaction-based clonality 
assessment in T-cell malignancies Report of the BIOMED-2 Concerted Action BHM4 CT98-3936.
Leukemia. 2007 Feb;21(2):215-21. https://doi.org/10.1038/sj.leu.2404481

TRB TRG TRB+TRG

T-PLL 100% 94% 100%

T-LGL 96% 96% 100%

PTCL-U 98% 94% 100%

AILT 89% 92% 95%

ALCL 74% 74% 79%*

Total 91% 89% 94%*

*Approximately 20–25% of ALCL are known to have no TCR 

gene rearrangements and are defined as null ALCL

J.J.M. van Krieken et al. Leukemia. 2007 21:201-206.
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IdentiClone Assays are in vitro diagnostic products. Available outside of North America.

IdentiClone® T-Cell Assays in T-ALL

51 T-ALL cases tested with 

IdentiClone® TCRG, TCRB, and 

TCRD assays

74.5% of T-ALL cases had clonality 

detected in at least one TCR locus

Clonality detected in 93.8% of 

childhood cases (<12 years)

Kim H, Kim IS, Chang CL, et al. T-Cell Receptor Rearrangements Determined Using Fragment 
Analysis in Patients With T-Acute Lymphoblastic Leukemia. Ann Lab Med. 2019;39(2):125‐132. 
doi:10.3343/alm.2019.39.2.125
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TCRG 2.0 Comparison

Direct comparison of EuroClonality

2-tube design, EuroClonality 1-tube 

design, and Invivoscribe design

Invivoscribe 1-tube assay:

• reduced DNA input

• simplified interpretation

• reduced false positives

• FFPE samples may amplify better 

due to shorter amplicon size

• availability of an interpretation 

algorithm

Armand M, Derrieux C, Beldjord K, et al. A New and Simple TRG Multiplex PCR Assay for Assessment of T-cell Clonality: 
A Comparative Study from the EuroClonality Consortium. Hemasphere. 2019;3(3):e255. Published 2019 Jun 4. 
doi:10.1097/HS9.0000000000000255
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Evolution of Clonality Testing

“All of these studies highlight that the 

emergence of NGS has opened the 

door to a new era in diagnostic 

medicine, bringing the vision of 

‘personalized medicine’ closer to 

reality.”

“Hence, this technology becomes 

available for healthcare applications, 

physicians and patients will increasingly 

demand refined diagnosis and 

treatment strategies tailored to the 

clinical needs of an individual patient.”

Gazzola A, Mannu C, Rossi M, et al. The evolution of clonality testing in the diagnosis and monitoring of 
hematological malignancies [published correction appears in Ther Adv Hematol. 2014 Oct;5(5):181]. 
Ther Adv Hematol. 2014;5(2):35‐47. doi:10.1177/2040620713519729
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Clonality in Mycosis Fungoides

Most common cutaneous neoplasm; 

diagnosis is often challenging

Sought to determine if NGS-based 

detection has increased sensitivity 

for T-cell clonality

35 FFPE tested by CE & NGS

• 44% of samples showed clonal 

rearrangement by CE

• 85% of samples showed clonal 

rearrangement by NGS

Sufficool KE, Lockwood CM, Abel HJ, et al. T-cell clonality assessment by next-generation sequencing 
improves detection sensitivity in mycosis fungoides. J Am Acad Dermatol. 2015 Aug;73(2):228-36.e2.
doi: 10.1016/j.jaad.2015.04.030
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Establishment of Routine IGH Testing

MSKCC validation of LymphoTrack®

IGH assays for clinical use

>1000 samples tested over 1.5 years

Direct comparison to capillary 

electrophoresis assays

• 96% Concordance

• NGS shows superior performance

>97% detection 

Studies: DNA Input, LOD, Precision

Arcila ME, Yu W, Syed M, et al. Establishment of Immunoglobulin Heavy (IGH) Chain Clonality Testing by Next-
Generation Sequencing for Routine Characterization of B-Cell and Plasma Cell Neoplasms. J Mol Diagn. 
2019;21(2):330–342. doi:10.1016/j.jmoldx.2018.10.008
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Establishment of Routine TRG Testing

Aims to reduce the subjectivity 

present in fragment analysis

Provides a laboratory specific 

interpretation algorithm for 

LymphoTrack® TRG

Shows significant added value of NGS

• 92% Sensitivity of NGS in fresh 

samples

• Analysis of FFPE was more successful 

in NGS (34/36 cases) than capillary 

electrophoresis (16/36 cases)

Nollet F, Vanhouteghem K, Vermeire S, et al. Evaluation of next-generation sequencing-based clonality 
analysis of T-cell receptor gamma gene rearrangements based on a new interpretation algorithm. 
Int J Lab Hematol. 2019 Apr;41(2):242-249. doi: 10.1111/ijlh.12954. Epub 2018 Dec 8.
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Case Study – TRG Clonality

Describes 41 cases in detail

Provides the laboratory’s strategy for 

interpretation of NGS results

Direct comparison to capillary 

electrophoresis assays

• NGS had greater sensitivity

• NGS identified small clones including 

and minimum clonal percentages 

within all T cells

Kansal R, Grody WW, Zhou J, et al. The Value of T-Cell Receptor γ (TRG) Clonality Evaluation by Next-
Generation Sequencing in Clinical Hematolymphoid Tissues. Am J Clin Pathol. 2018 Jul 31;150(3):193-223. 
doi: 10.1093/ajcp/aqy046.
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Case Study – B- and T-Cell Clonality

B-cell lymphoma evolved into a T-

cell lymphoma

Complex morphology and difficulty 

classifying two relapses

NGS detected both B- and T cell 

clones in primary sample and both 

relapses

“The IGH and TRG genes were monoclonally

rearranged in the primary and both relapses. 

The monoclonal rearrangement of the IGH
gene was detected only by deep sequencing.”

Vanecek, T., Walker, K., Watson, L.L. et al. Molecular genetic data favoring a sequential clonal 
transformation of a large B cell lymphoma into an anaplastic large T cell lymphoma, ALK-
negative. J Hematopathol 8, 243–253 (2015). https://doi.org/10.1007/s12308-015-0245-4
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Case Study – Repertoire Analysis

Patient with RALD, an autoimmune 

lymphoproliferative syndrome 

Performed repertoire analysis using 

LymphoTrack® assays

“Our results demonstrate, at least for 

our reported RALD patient, how 

peripheral T and B clonal expansions 

reciprocally limit lymphocyte 

production and restrict the lymphocyte 

receptor repertoire in this disease”

Levy-Mendelovich S, Lev A, Rechavi E, et al. T and B cell clonal expansion in Ras-associated lymphoproliferative 
disease (RALD) as revealed by next-generation sequencing. Clin Exp Immunol. 2017;189(3):310‐317. 
doi:10.1111/cei.12986
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Repertoire & SHM Analysis

22 HCV+ patients and 7 healthy 

controls

Very thorough repertoire and

somatic hypermutation analysis

Found increased usage of several 

IGHV genes

Many large, expanded B cell clones 

are consistently found, mainly among 

IgM+ memory B cells

Tucci FA, Kitanovski S, Johansson P, et al. Biased IGH VDJ gene repertoire and clonal expansions in B 
cells of chronically hepatitis C virus-infected individuals. Blood. 2018 Feb 1;131(5):546-557. 
doi: 10.1182/blood-2017-09-805762.
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SHM Status can be Prognostic in CLL

Early paper on CLL cells and IGHV

mutational status

Sequenced 84 patients

“Median survival for stage A patients 

with unmutated V(H) genes was 95 

months compared with 293 months 

for patients whose tumors had 

mutated V(H) genes”

Hamblin TJ, Davis Z, Gardiner A, et al. Unmutated Ig V(H) genes are associated with a more aggressive form of 
chronic lymphocytic leukemia.. Blood. 1999 Sep 15;94(6):1848-54. 
doi.org/10.1182/blood.V94.6.1848
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SHM Status is also Predictive

M-CLL patients compared to UM-

CLL patients who received the 

same treatment:

• Prolonged response

• Delayed progression

• Significant improvement in 

survival overall

Determining the SHM status is not 

only prognostic, but also 

predictive.

Thompson PA, Tam CS, O'Brien SM, et al. Fludarabine, cyclophosphamide, and rituximab treatment achieves 
long-term disease-free survival in IGHV-mutated chronic lymphocytic leukemia. Blood. 2016;127(3):303-309. 
doi:10.1182/blood-2015-09-667675 

(A) OS according to mutation status (B) PFS according to mutation status

OS (%) PFS (%)

IGHV-M 65.5 53.9

IGHV-UM 32.2 8.9
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SHM in Mantle Cell Lymphoma

Identified IGH rearrangements in all 

55 FFPE samples (used an FR1 primer)

Identified a bias in VH gene utilization 

(VH1-69, VH4-59, and VH3-74) and 

relationship to gene and mutational 

status

Significant correlation between the 

degree of mutation rate and overall 

survival.

Continues to use 2% mutation rate 

threshold
Lai R, Lefresne SV, Franko B, et al. Immunoglobulin VH somatic hypermutation in mantle cell lymphoma: mutated 
genotype correlates with better clinical outcome.. Mod Pathol. 2006 Nov;19(11):1498-505. Epub 2006 Sep 15. 
doi.org/10.1038/modpathol.3800677
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Should IGHV be Tested at Diagnosis?

Review of 31 different studies 

Unmutated IGHV genes had 

significantly reduced progression-

free survival and overall survival 

Yes! – IGHV mutation testing is 

recommended as a standard 

clinical test for all newly diagnosed 

patients with CLL

Parikh SA, Strati P, Tsang M, et al. Should IGHV status and FISH testing be performed in all CLL patients 
at diagnosis? A systematic review and meta-analysis. Blood. 2016 Apr 7;127(14):1752-60. 
doi: 10.1182/blood-2015-10-620864.
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SHM in the Era of Next Gen Sequencing

Review paper detailing the 

evolution of somatic 

hypermutation testing in CLL

Summarizes many considerations 

such as primers, platform, 

controls, informatics, and 

interpretation

Provides example interpretation 

complex case studies

Gupta SK, Viswanatha DS, Patel KP. Evaluation of Somatic Hypermutation Status in Chronic Lymphocytic 
Leukemia (CLL) in the Era of Next Generation Sequencing. Front Cell Dev Biol. 2020;8:357. Published 2020 May 19. 
doi:10.3389/fcell.2020.00357
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ERIC Updated Recommendations

Provides technical considerations 

and reporting guidelines

“Determining the SHM level is 

therefore important, not only for 

general assessment of the disease 

course in CLL, but also for guiding 

treatment decisions: put simply, it is 

not only a prognostic test, but also 

a predictive test for the use of 

certain therapies” 

Rosenquist R, Ghia P, Hadzidimitriou A, et al. Immunoglobulin gene sequence analysis in chronic 
lymphocytic leukemia: updated ERIC recommendations. Leukemia. 2017;31(7):1477‐1481. 
doi:10.1038/leu.2017.125
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Improving Disease Stratification in CLL

2 studies, 497 total samples

24.4% of CLL samples express multiple 

productive clonally unrelated IGHV

rearrangements

Proposes 5 new subsets for improved 

stratification for identifying outcomes

Demonstrates exclusion of PCR bias

Improved prognostication for 92 out 

of 270 subjects

Stamatopoulos, B., Timbs, A., Bruce, D. et al. Targeted deep sequencing reveals clinically relevant 
subclonal IgHV rearrangements in chronic lymphocytic leukemia. Leukemia 31, 837–845 (2017). 
doi.org/10.1038/leu.2016.307
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Differential Protein Expression

Analyzed 26 CLL patients and 8 

healthy controls

Used LymphoTrack® to evaluate 

somatic hypermutation

349 proteins were differentially 

expressed between normal/CLL cells

189 proteins were differentially 

expressed between Mutated and 

UnMutated CLL

Thurgood LA, Dwyer ES, Lower KM, et al. Altered expression of metabolic pathways in CLL detected by 
unlabelled quantitative mass spectrometry analysis. Br J Haematol. 2019 Apr;185(1):65-78. 
doi: 10.1111/bjh.15751.
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NGS MRD Review

Review paper which provides a good 

case for updating Dx technology for 

detection of MRD in myeloma 

patients, comparing MCF, ASO-PCR, 

F-PCR and NGS

NGS and MCF provide a high level of 

sensitivity, enabling prognostic 

significance in stratifying patients into 

different levels of MRD

Arcila ME, Ho, C. Minimal residual disease detection of myeloma using sequencing of 
immunoglobulin heavy chain gene VDJ regions. Semin Hematol. 2018 Jan;55(1):13-18. 
doi: 10.1053/j.seminhematol.2018.02.007.
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NGS MRD Review

Review paper that details some of the 

intricacies of testing, including selecting 

a sensitivity

Provides background on why cell 

equivalents are important

“Modern NGS-based MRD assays are 

applicable to >95 % of patients, as long 

as a tumor sample of adequate quality 

can be obtained for baseline 

characterization”

Rustad EH, Boyle EM. Monitoring minimal residual disease in the bone marrow using next generation 
sequencing. Best Pract Res Clin Haematol. 2020;33(1):101149. 
doi:10.1016/j.beha.2020.101149
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NGS MRD vs. qPCR

210 samples from 76 patients

NGS provides a more complete picture than 

qPCR by assessing normal immune repertoire

At both day 33 & 78 relapse was significantly 

higher for those with reduced diversity

“NGS-MRD positivity at day 33 provided a 

more accurate prediction of relapse than 

qPCR-MRD positivity”

Kotrova M, Muzikova K, Mejstrikova E, et al. The predictive strength of next-generation sequencing MRD 
detection for relapse compared with current methods in childhood ALL. Blood. 2015;126(8):1045‐1047. 
doi:10.1182/blood-2015-07-655159
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NGS MRD vs. Flow Cytometry

56 patients with B-cell ALL

Direct comparison of 6 color flow 

cytometry to Next Generation 

Sequencing

7 relapses among 11 samples that 

were Flow-negative, but NGS-

positive

No relapse from Flow-positive, 

NGS-negative samples

Pulsipher MA, Carlson C, Langholz B, et al. IgH-V(D)J NGS-MRD measurement pre- and early post-
allotransplant defines very low- and very high-risk ALL patients. Blood. 2015;125(22):3501‐3508. 
doi:10.1182/blood-2014-12-615757

For Internal Use only
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LymphoTrack® Assay Performance

Performance of LymphoTrack® Assays in 

dilution experiments

Demonstrates linear performance of all 

LymphoTrack® assays

At 2.5% dilution, the expected clonal 

sequence is detected above polyclonal 

background

Clonality detection rates of 95% or 
higher were achieved for multiple 

myeloma in this study

Rustad EH, Hultcrantz M, Yellapantula VD, et al. Baseline identification of clonal V(D)J sequences for DNA-based 
minimal residual disease detection in multiple myeloma. PLoS One. 2019;14(3):e0211600. Published 2019 Mar 22. 
doi:10.1371/journal.pone.0211600
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LymphoTrack® MRD vs. ASO-PCR

This study establishes a standardized 

experimental design to track MRD

Verifies a sensitivity of 10-5

NGS demonstrates improved 

sensitivity and provides quantification 

of MRD in cases with ‘positive-but-

not-quantifiable’ ASO-PCR results

Yao Q, Bai Y, Orfao A, Chim CS. Standardized Minimal Residual Disease Detection by Next-
Generation Sequencing in Multiple Myeloma. Front Oncol. 2019;9:449. Published 2019 Jun 6. 
doi:10.3389/fonc.2019.00449

Collaborative study involving institutions from Hong Kong, 
China and Spain
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LymphoTrack® MRD vs Flow Cytometry

This study demonstrates that NGS 

performs better than MCF

• NGS enables better risk 

stratification and earlier 

preemptive therapies against 

impending relapse, thus potentially 

improving outcome for B-ALL 

patients.

122 B-ALL samples from 30 subjects

MRD could be detected as early as 

25.6 weeks prior to relapse

Cheng S, Inghirami G, Cheng S, Tam W. Simple deep sequencing-based post-remission MRD 
surveillance predicts clinical relapse in B-ALL. J Hematol Oncol. 2018;11(1):105. Published 2018 Aug 22. 
doi:10.1186/s13045-018-0652-y
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Case Study – B-ALL MRD

8 B-ALL patients with up to 3 

timepoints each tracked with 

multiple methods

Has a great table that gives a direct 

comparison of cytogenetics, flow 

cytometry, FISH, molecular testing, 

fragment analysis, and 

LymphoTrack®

“At 10 months after initial diagnosis, which was 

just before full-blown relapse, BCR/ABL1 was 
negative but IGH NGS showed the presence of 

initial clones”
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Case Study – B-ALL MRD
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LymphoTrack® MRD vs Flow Cytometry

106 multiple myeloma patients, 3 months after 
transplantation

Strong correlation of NGS and MFC

“interpretation of results is usually more difficult 
for NGF, requiring high expertise, while 
LymphoTrack’s solution is more user-friendly 
and semi-automated.”

Results support the use of NGS to detect and 
evaluate MRD in MM patients.

These findings reinforce the use of MRD 
assessment as an endpoint in MM clinical trials 
and underline the need of standardization 
and quality assessment in future studies for all 
MRD approaches in MM. 

Medina A, Puig N, Flores-Montero J, et al. Comparison of next-generation sequencing (NGS) and next-
generation flow (NGF) for minimal residual disease (MRD) assessment in multiple myeloma. Blood Cancer J. 
2020;10(10):108. Published 2020 Oct 30. doi:10.1038/s41408-020-00377-0
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LymphoTrack® Immune Repertoire

Repertoire analysis is an exciting 
research application of LymphoTrack.

Studying the diversity of receptor 
sequences may lead to new insights 
into the immune system.

Study of the long-term immune 
recovery in MCL patients treated with 
venetoclax and ibrutinib

Demonstrated the usefulness in 
comparing flow cytometry results with 
NGS as it helps correctly identify 
changes in T-cell repertoire.

Davis JE, Handunnetti SM, Ludford-Menting M, et al. Immune recovery in patients with mantle cell lymphoma 
receiving long-term ibrutinib and venetoclax combination therapy. Blood Adv. 2020;4(19):4849-4859. 
doi:10.1182/bloodadvances.2020002810
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Current FLT3 Treatment Info

Approximately 1 in 3 AML patients has a 

FLT3 mutation (20-25% ITD, 5-10% TKD)

Comprehensive review of current and 

possible future strategies for management 

of AML

Mentions LeukoStrat® CDx FLT3 Mutation 

Assay and US FDA approval for 

midostaurin

Short NJ, Kantarjian H, Ravandi F, Daver N. Emerging treatment paradigms with FLT3 inhibitors in 
acute myeloid leukemia. Ther Adv Hematol. 2019;10:2040620719827310. Published 2019 Feb 15. 
doi:10.1177/2040620719827310
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LeukoStrat Assays are in vitro diagnostic products. Available outside of North America.

Midostaurin Trial

Clinical trial with 717 total patients

Basis for FDA premarket approval of 

LeukoStrat® CDx FLT3 Mutation Assay as 

a companion diagnostic to midostaurin

“The addition of the multitargeted

kinase inhibitor midostaurin to standard 

chemotherapy significantly prolonged 

overall and event-free survival among 

patients with AML and 

a FLT3 mutation.”

Stone RM, Mandrekar SJ, Sanford BL, et al. Midostaurin plus Chemotherapy for Acute 
Myeloid Leukemia with a FLT3 Mutation. N Engl J Med. 2017;377(5):454‐464. 
doi:10.1056/NEJMoa1614359
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LeukoStrat Assays are in vitro diagnostic products. Available outside of North America.

Cross-Validation of FLT3 Assays

RATIFY trial performed testing at 9 

reference labs across 6 countries

50 samples tested in 3 replicates

Found considerable intra- and interlab

variability. 89 of 379 (24%) of values 

were wrongly assigned above/below 

a cutoff of 0.7

Thiede C, Prior TW, Lavorgna S, et al. FLT3mutation Assay Laboratory Cross Validation: Results from the 
CALGB 10603/Ratify Trial in Patients with Newly Diagnosed FLT3-Mutated Acute Myeloid Leukemia 
(AML). Blood. 2018 132:2800; doi: https://doi.org/10.1182/blood-2018-99-112127

“Conclusions:  This first report of round 

robin testing for FLT3 mut shows that using 

a standardized protocol, the qualitative 

assessment of FLT3 mut is feasible with high 
accuracy. 

However the assessment of FLT3-AR clearly 

shows a considerable variability, which 

can be reduced by using a triplicate 

analysis...  Further standardization of FLT3

testing appears highly warranted.” 
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Ratio of FLT3-ITD for Transplant Decisions

323 patients with FLT3-ITD positive 

AML

Uses a ratio threshold of 0.50 to 

determine ITD-high or ITD-low 

samples

“Multivariable analyses revealed a 

high allelic ratio as a predictive 

factor for the beneficial effect of 

allogeneic HSCT”

Schlenk RF, Kayser S, Bullinger L, et al. Differential impact of allelic ratio and insertion site in FLT3-
ITD–positive AML with respect to allogeneic transplantation. Blood. 2014 Nov 27;124(23):3441-9. 
doi: 10.1182/blood-2014-05-578070.
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Data for Gilteritinib in R/R AML

“Gilteritinib resulted in significantly 

longer survival and higher 

percentages of patients with 

remission than salvage 

chemotherapy among patients with 

relapsed or refractory FLT3-mutated 

AML” (ADMIRAL clinical trial number 

NCT02421939)

• FDA Approved (US)

• MHLW Approved (Japan)

• CE-Marked (EU)

Perl AE, Martinelli G, Cortes JE, et al. Abstract CT184: Gilteritinib significantly prolongs overall survival in patients with 
FLT3-mutated (FLT3mut+) relapsed/refractory (R/R) acute myeloid leukemia (AML): Results from the Phase III 
ADMIRAL trial. Cancer Res. 2019;79(13 Suppl); https://doi.org/10.1158/1538-7445.AM2019-CT184 

CI: confidence interval

Overall Survival among Patients with FLT3-Mutated Relapsed or Refractory AML Treated with 
Gilteritinib or Salvage Chemotherapy (Intention-toTreat Population).
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FLT3 Assays

Research use only. Not for use in diagnostic procedures. 

FLT3-ITD MRD - LabPMM

Demonstrates higher 

specificity and 2 orders of 

magnitude increased 
sensitivity than currently 

available PCR or NGS–

based FLT3-ITD assays

Supports use of guiding 

therapy decisions for 

patients with AML.

Figure 1.     Linearity of NGS-MRD assay

Levis MJ, Perl AE, Altman JK, et al. A next-generation sequencing-based assay for minimal residual disease 
assessment in AML patients with FLT3-ITD mutations. Blood Adv. 2018;2(8):825‐831. 
doi:10.1182/bloodadvances.2018015925
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LymphoTrack Assays are research use only. Not for use in diagnostic procedures. 

Multiple Myeloma MRD

In this study 110 patients, diagnosis and 

follow up (220 samples) were tested 

High correlation of NGS and MFC

14/18 patients who experienced 

progression were MRD positive with 

LymphoTrack® by NGS

“The applicability of the LymphoTrack® 

was very high in this study (95.5%), similar 

to that reported in other studies for MFC 

and different NGS approaches”

Medina A, Jimenez C, Puig N, et al. New Alternatives for the Evaluation of Minimal Residual Disease (MRD) Detection 
By Next Generation Sequencing in Multiple Myeloma. Blood. (2017) 130 (Supplement 1): 1783. 
https://ashpublications.org/blood/article/130/Supplement%201/1783/79

532/New-Alternatives-for-the-Evaluation-of-Minimal
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LymphoTrack® vs. CE and FC

Laboratory reports that 

LymphoTrack® detected 

clonal rearrangements in 

94% of Dx cases vs. 89% by 

CE. 

NGS was equivalent to FC 

for detection of plasma cell 

neoplasms (PCN) but 

showed advantages in 
disease monitoring for B-ALL, 

B- and T-cell lymphomas.

Arcilla et al. Next Generation Sequencing (NGS) Based IGH and TCR Clonality Assays Provide Excellent Specificity 
and Sensitivity for Routine Clonal Characterization and Monitoring of Lymphoproliferative Disorders 
622. Lymphoma Biology-Non—Genetic Studies: Poster III| December 7, 2017 
http://www.bloodjournal.org/content/130/Suppl_1/4017
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LymphoTrack Assays are research use only. Not for use in diagnostic procedures. 

Development of Clonal Populations

Case study of 9 patients with 

B-ALL after treatment for MM

In one patient, LymphoTrack®

was used to verify that B-ALL 

and MM clones did not share 

common IGH rearrangements

NGS can be considered as a 

tool to characterize 

development of clonal 
lymphoid populations during 

therapy
https://ashpublications.org/blood/article/130/Supplement%201/1285/116383

Blaine Geyer et al. Clinical and Pathological Features of B-Cell Acute Lymphoblastic Leukemia Following 
Maintenance Treatment with Lenalidomide for Multiple Myeloma 612. Acute Lymphoblastic Leukemia: Clinical 
Studies: Poster I| December 7, 2017 
http://www.bloodjournal.org/content/130/Suppl_1/4017

https://ashpublications.org/blood/article/130/Supplement%201/1285/116383
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TRG Sequencing in AITL

Laboratory analysed TRG repertoire in several different tissues 

using LymphoTrack® TRG assays 

Detected T-cell clonality in all 6 cases of AITL

In some cases, lymphoma-specific TCR sequences could be 

detected up to one year before diagnosis

Observed sustained detection of sequences in bone marrow in 

apparently successful treated patients with refractory clinical 

symptoms

Marks et al. H 624. Hodgkin Lymphoma and T/NK Cell Lymphoma—Clinical Studies: Poster I| December 7, 2017 High Throughput T Cell 
Receptor Sequencing Augments Diagnosis and Response Assessment in Patients with Angioimmunoblastic T Cell Lymphoma 

https://ashpublications.org/blood/article/130/Supplement%201/1526/79520/High-Throughput-T-Cell-Receptor-Sequencing
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AMP 2016 Symposium Video 1

• Highlights of talk by Dr. Maria Arcila

Deputy Chief of Molecular Diagnostic Service & Medical 

Director of Molecular Hematopathology at 

Memorial Sloan Kettering Cancer Center

• Her lab’s approach to studies of minimal 

residual disease (MRD) with the use the NGS-

based LymphoTrack® IGH & TRG Assays. 

• Comparisons between flow and NGS 

methods

• Cases from multiple disease states https://www.youtube.com/watch?v=FPmxBU0NfZk

https://www.youtube.com/watch?v=FPmxBU0NfZk
https://www.youtube.com/watch?v=FPmxBU0NfZk
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AMP 2016 Symposium Video 2

• Highlights of talk by Dr. Brad Patay

Chief Medical Officer, Invivoscribe, Inc.

• Measurable (“minimal”) Residual Disease 

(MRD): FLT3 Internal Tandem Duplication 

(ITD)

• The speaker discusses the value of MRD 

testing in acute myeloid leukemia patients 

and the FLT3 ITD MRD next-generation 

sequencing testing service offered by 

LabPMM, Invivoscribe's clinical laboratories.
https://www.youtube.com/watch?v=zPT4dSOcN2E&t=6s

Part 2

https://www.youtube.com/watch?v=zPT4dSOcN2E&t=6s
https://www.youtube.com/watch?v=FPmxBU0NfZk
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AMP Global 2017 Symposium Video

• Highlights of talk by Dr. Riccardo Bomben

Group leader at the Onco-Hematology Clinic (Aviano, Italy)

• Discusses his lab’s approach to study CLL and IGHV SHM

• Compares traditional Sanger Sequencing following ERIC guidelines to the 

results obtained with the LymphoTrack® Assays

https://www.youtube.com/watch?v=YtzcK01ovfg

https://www.youtube.com/watch?v=FPmxBU0NfZk
https://www.youtube.com/watch?v=YtzcK01ovfg
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Invivoscribe’s Webinar

NGS Based Clonality Testing - Assessing Clonality Status, Somatic 

Hypermutation and Monitoring Minimum Residual Disease (MRD)

• Dr. Maria Arcila

Deputy Chief of Molecular Diagnostic Service & Medical Director of Molecular Hematopathology at 

Memorial Sloan Kettering Cancer Center

https://vimeo.com/317371393

https://vimeo.com/317371393
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AMP Global 2019 Symposium

Analysis of Human BCR Rearrangement Repertoires in Health and 

Disease

• Bettina Budeus

Group Molecular Genetics, Essen University Hospital, Essen, Germany

https://vimeo.com/340315124

https://vimeo.com/340315124
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AMP Global 2019 Symposium

A Practical Interpretation of Clonality Results, IdentiClone® and 

LymphoTrack® Assays in Daily Diagnosis

• Roshanak Bob

Berlin Reference Center for Lymphoma and Hematopathology, Berlin, Germany

https://vimeo.com/340323164

https://vimeo.com/340323164
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AMP Global 2019 Symposium

Analysis of IGHV Mutational Status, T-Cell Clonality and MRD by NGS

• Oliver Giles Best

CLL Research Laboratory, Northern Blood Research Centre, Kolling Institute of Medical Research, 

University of Sydney, Royal North Shore Hospital, St. Leonards, Sydney, Australia

https://vimeo.com/341472372

https://vimeo.com/341472372
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AMP Global 2019 Symposium

Case Studies of IGHV Analysis and NGS Mutation Detection in 

Lymphoid Malignancy

• Piers Blombery

Peter MacCallum Cancer Centre, Melbourne, Australia

https://vimeo.com/341475803

https://vimeo.com/341475803
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ASCO 2019

Invivoscribe LeukoStrat® CDx FLT3 Mutation Assay

• Dr. Bradley Patay

Invivoscribe, CMO, San Diego, USA

https://vimeo.com/347596491

https://vimeo.com/347596491
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Invivoscribe MRD Webinar

• Dr. Caleb Ho 

Assistant Attending Pathologist at Memorial Sloan 

Kettering Cancer Center

• Dr. Ryan Schmidt

Assistant Professor of Clinical Pathology / Assistant 

Director  at University of Southern California / 

Children's Hospital Los Angeles

Minimal Residual Disease Detection of B-cell Lymphoid and Plasma 

Cell Neoplasms using an NGS-Based Clonal Rearrangement Assay

https://vimeo.com/349961430

https://vimeo.com/349961430
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EHA 2019

Clonality Assessment and MRD Analysis in ALL and MM Using the 

LymphoTrack® Dx Assays

• Marleen Bakkus

Laboratory for Molecular Hematology, UZ Brussel, University Hospital Brussels, Brussel, Belgium

https://vimeo.com/355617155

https://vimeo.com/355617155
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EHA 2019

Analysis of Human BCR Rearrangement Repertoires in Health & Disease

• Marc Seifert
Institute of Cell Biology (Tumor Research), AG Immunology and Lymphomagenetics, Essen University 

Hospital, Essen, Germany

https://vimeo.com/356038625

https://vimeo.com/356038625
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EHA 2019

B- and T-Cell Clonality Analysis and CLL IGHV Mutational Status – an 

Overview

• Fiona Quinn
Cancer Molecular Diagnostics Dept, St. James’s Hospital, Dublin, Ireland

https://vimeo.com/356284961

https://vimeo.com/356284961
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EHA 2020 Virtual Symposium. Video 1

Incorporating NGS Methods for Routine Clonality Assessment and 

Disease Monitoring of Lymphoid Malignancies 

• Dr. Maria Arcila
Memorial Sloan Kettering Cancer Center, NY, United States

https://vimeo.com/428587272

https://vimeo.com/428587272
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EHA 2020 Virtual Symposium. Video 2

Clonality Analysis with NGS is the New Frontier in MRD Detection

• Prof. Sara Galimberti
University of Pisa, Department of Clinical and Experimental Medicine, Italy

https://vimeo.com/428592492

https://vimeo.com/428592492
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EHA 2020 Virtual Symposium. Video 3

Next Generation Analysis in CLL and Other Malignancies

• Prof. Dr. Markus Tiemann
Institute for Hematopathology Hamburg, Germany

https://vimeo.com/428594643

https://vimeo.com/428594643
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EHA 2020 Virtual Symposium. Q&A

Q&A session

https://vimeo.com/430153275

https://vimeo.com/430153275
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Leukemia, Precision Medicine and New Molecular Targeted Therapies

JSH 2020 Virtual Workshop

• Yosuke Minami, M.D., Ph.D.
Department of Hematology, National Cancer 

Center Hospital East

• Ken-ichi Matsuoka, M.D. Ph.D.
Department of Hematology and Oncology, 

Okayama University 

https://vimeo.com/481393310

https://vimeo.com/481393310
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AMP 2020 Virtual Workshop #1

Clinical Utility of NGS in Lymphoid Malignancies including Minimal 

Residual Disease (MRD) testing

https://vimeo.com/480863214

• Yury Monczak, Ph.D.
McGill University Health Center / 

Jewish General Hospital

• Ryan J. Schmidt, MD, Ph.D.
Children’s Hospital Los Angeles / USC 

Keck School of Medicine

https://vimeo.com/480863214
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AMP 2020 Virtual Workshop #2

Clinical Utility of NGS in Lymphoid Malignancies including Minimal 

Residual Disease (MRD) testing

https://vimeo.com/480855946

• Dr. Bradley Patay
Chief Medical Officer, 

Invivoscribe, Inc.

https://vimeo.com/480855946
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