Poster Number: MPN - 1017

Study of JAK2 V617F Allele Burden by Droplet Digital PCR in BCR::ABL1 Negative Myeloproliferative Neoplasms and its Implications on Disease Phenotype
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INTRODUCTION RESULTS
* Among the BCR::ABL1 negative myeloproliferative neoplasms (MPN), the »* Eighty-six BCR::ABL1 negative and JAK2V617F positive MPN cases were
common ones, include, polycythaemia vera (PV), essential thrombocythemia enrolled in the study and were categorized into polycythemia vera (PV)
(ET) and primary myelofibrosis (PMF); with the driver JAK2V617F mutation (=39, 45.3%) essential thrombocythemia (ET) (n=12, 14%), primary
seen in 90-95% cases of PV, 50-60% cases of ET and 40-50% cases of PMF. myelofibrosis (PMF) (n=32, 37.2%) and MPN- unclassifiable (MPN-U) (n=3, - - -
*¢* The discovery of association of JAK2V617F mutation with BCR::ABL1 negative 3.5%). - | i -
MPN triggered a query on how a single mutation can cause different diseases * Median age of patients was 56 years (range=22-81), with male:female ratio 2 e e e e i e —]
Wlth different Clinical manifestations, and It was then reported that the Of 1.3:1. Figure 4: A case of PMF: (a) PB shows leucoerythroblastic picture, Fig;lre 5: A case of MPN-U: (a) PB shows neutrophilia, (b) BMA is
e T i A oS 1<t I i1 I I (b) BMA was aparticulate with few hematopoietic cells (MGG x hypercellular and shows mild megakaryocytic hyperplasia (MGG x
JAK2Ve17F a”ele burden has association Wlth the Cllnlcal phenOtype Of * Statlstlcally SlgnlflCant dlfference was Observed bEtween dlsease phenOtypeS 200X), (c) BMB shows fibrosis (H & E stain x 400X), (d) Reticulin 200X), (c) BMB is mildly hypercellular (H & E stain x 400X), (d)
BCR::ABL1 negative MPN. and JAK2V617F allele burden (p-value=<0.001) (Table 1) stain shows increase in fibrosis with a score of 3 (200X); (e) Reticulin stain shows mild increase in fibrosis with a score of 1+ to
. . . ‘I : : dd h / lati ; dd h d
*»» Allele burden is the ratio between the mutant allele and the wild type allele * PMF and PV cases exhibited the highest median allele burden of 74.7% and ﬁffa\;géiillznwithpaclgl:bouv;/;le(rjy Csarx e igu(szv(%)ai/eff/éAblzzm\/gZFzgz%.PCRS s e AR T e
in a particular disorder caused by that mutation. 74.3% respectively. ET cases had a lower median allele burden of 20.8%.
< The JAK2V617F allele burden has been found to correlate with the disease MPN-U cases had the lowest median allele burden of 10.3% (Figure 1). DISCUSSION
phenotype, presenting clinical features and disease outcome in BCR::ABL1 ToIe 1 AIEIE e En ArenE e G e e e : - : -
L X 4
negative MPN. Thereby, indicating that it is important to assess the :isease Allelg burden (%) p-value ] * Eab:je 2 S:hmirlar;%es deta;\ls Oft stuc.lles donef tBOCi;O;\rBeZalte JAI:'ZV6I\1/ITDI;\I allele
JAK2V617F allele burden in MPN. PV (n=39) i3 a2 sesTwomor | ATEET WIER ENE BHEasE PRENOTYRE I a5E> EBativE
ET (n=12) 20.75 (11.9 —69.1) g 2 . Table 2: Studies correlating JAK2 V617F allele burden and the clinical phenotype of BCR::ABL1 negative MPN.
. ' ' . ” - - Authors Country, | Cases | Main findings
A"VI OF STU DY PMF (n=32) 74.7 (15.9-95.1) | | | e | | - no.
MPN-U (n=3) 10.3(8.6 — 29.4) Figure 1: Bar diagram showing median allele Zhouetal?| China, | 222 |[-JAK2V617F mutant burden was higher in PV =45.02 (35.1-54.2%) than in ET =28.2 (17.7—
burden among the MPN phenotypes ,
2012 41.6%) patients.
To StUdy JAK2V617F allele burden in BCR::ABL1 negative MPN and s* PV cases showed a positive correlation of JAK2V617F allele burden with age, -Positive correlation was observed between allele burden and TLC and RBC counts in the
°° . . . PV group, whereas the ET group showed positive correlation with TLC and platelet counts.
) ] g group and h|gher MPN-TEN score. 2012 + 25.2%) and PMF patients (31.5 + 37%).
hematological parameters, prognostic scores and treatment response, . . . -No significant correlations were detected between allele burden with clinical or
. - . o ** In ET cases a positive correlation was found between JAK2V617F allele hematological parameters.
using sensitive tEChn'que Of DrOpIEt d'g'tal PCR burden and mean p|ate|et volume. Yow et al* |Singapore,| 128 |-Statistically significant difference in allele burden was seen, with ET patients having the
. . 2020 | t JAK2 V617F allele burd f 26.5% foll d by PMF (44.0%), PV (48.8%) and
“* In PMF cases, a positive correlation was found between JAK2V617F allele ;;“;ﬁsu’{‘fg‘z/) T PHEERP ollowed by PMF (44.0%), PV {48.8%) an
burden with TLC, platelet count and serum uric acid. Present India, 86 |- Statistically significant difference in allele burden was seen- with PMF and PV cases
MATERIAL AN D M ETHODS o . L. p . . . study 2026 showing highest allele burden of 74.7% and 74.3% respectively. ET cases had lower
¢ No statistical Y Slgmflcant correlation of allele burden was found with median allele burden of 20.8%. MPN-U cases had the lowest median allele burden of
treatment response at 3 and 6 months in any group. 10.3%.
2 All treatment naive BCR::ABL1 negative and JAK2V617F mutation pOSitiVe MPN O : Y5 P : -A positive correlation of JAK2V617F allele burden with TLC was seen in PV and PMF
iod of 2 included in th tud ¢ Flgures 2 to 5 show the perlpheral blood smear, bone marrow asplrate smear, cases; and with MPV in ET cases. Also, age, splenomegaly, IPSS-overall survival high-risk
. CaSES OVEr PEriod of 2 years Were Inciudea in the study. bone marrow biopsy section, reticulin stain section and ddPCR plots of one group and hiflzlherMF;N-TEN scorle Corre:catﬁd|wgh Zigherallfele bdurde;\ in PV cases.
o0 I I - I I . -No statisti ignificant ti ith treat t
»* Diagnosis of PV, ET, PMF and MPN-U was made as per the WHO criteria. case each of PV, ET, PMF and MPN-U respectively. atgzr?dlzlrcnaozt;lf?r: Iacr?n Irc(i:rea ion of allele burden was found with treatment response
¢ Clinical details at presentation were noted, and symptoms were assessed as YEDEE:
er the ‘Myeloproliferative Neoplasm Symptom Assessment Form Total |
- e PR CONCLUSIONS
Symptom Score (MPN-SAF TSS) or MPN TEN score’.

» Details for complete blood count, bone marrow morphology, BCR::ABL1 fusion o L

gene and JAK2V617F mutation were noted. T‘E & The JAK2V617F allele burden studied in different MPN groups, was
< JAK2V617F allele burden quantification was done on droplet digital PCR e found to be significantly different among them, with PMF and PV
(ddPCR) (QX200, BioRad, USA), using - Primer Probe Mix: JAK2V617F Mutation b s cases having the highest allele burden, and, ET and MPN-U cases
Assay (Unique Assay Id- dHsam DW279446423/ dHsaMDM279446421; BioRad I —— having a lower allele burden.
‘ Laboratories, USA). - - » JAK2V617F allele burden was also found to correlate with certain
o Progn05|s. for PV and ET was assessed based on Prognostic risk score for -= clinical and hematological parameters, in various MPN groups,
thrombosis, and for PMF using IPSS and DIPSS scores. :
. more strongly in PV and PMF groups.
*%* Treatment response assessment was recorded at 3 months and 6 months from Figure 2: A case of PV: (a) Peripheral blood (PB) shows increased  Figure 3: A case of ET: (a) PB shows thrombocytosis, (b) BMA . .
the ti £ di ic Pri ilv the foll : t ded t RBC density, (b) Bone marrow aspirate (BMA) shows panmyelosis ~ showing large hyperlobulated megakaryocytes (MGG x ** ddPCR for JAK2V617 allele burden used in StUdy, was found to
€ iime O 1agnosis. rimarily € Tollowing parameters were recorde O (MGG x 200X), (c) Bone marrow biopsy (BMB) shows hypercellular ~ 200X), (c) BMB shows megakaryocytic hyperplasia (H & E h h. h ey o o . h b. . . . I
emp|0y the above_mentioned Criteria, SUCh as: improvement in MPN-TEN marrow spaces [Hematoxylin & Eosin (H & E) x 400X], (d) Reticulin  stain x 400X), (d) Reticul stain shows a score of 0 (200X), (e) ave ’g Sens’t"”ty W’t O .’eCt’ve ’nterpretat,on Of resu tS
. stain shows score of 0 (200X); (e) ddPCR two dimensional plot  ddPCR plots show JAK2 V617F mutated cells with allele
SCOre, hematO|Oglca| response, Spleen response and dEVE|Opment Of shows a large population of JAK2 V617F mutated cells with allele  burden =42.1%, in a two-dimensional scatter plot References:
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