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     Achieving MRD neg a tiv ity in AML: how impor tant 
is this and how do we get there ?  
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   Multiple stud ies have dem on strated that patients with acute mye loid leu ke mia (AML) who have mea sur able resid ual dis-
ease (MRD) detected dur ing or after treat ment have higher relapse rates and worse sur vival than sim i lar patients test ing 
neg a tive. Updated response cri te ria for AML refl ect the under stand ing that achieve ment of com plete remis sion (CR) with 
no detect able MRD using high - sen si tiv ity tests rep re sents a supe rior response over con ven tional cytomorphological CR 
alone. Potential use cases for AML MRD test ing are diverse and include patient selec tion for clin i cal tri als and ther a peu tic 
assign ment, early relapse detec tion and inter ven tion dur ing sequen tial mon i tor ing, and drug devel op ment, includ ing 
deep quan ti fi  ca tion for antileukemia effi  cacy and as a sur ro gate endpoint for over all sur vival in reg u la tory approv als. 
Testing for AML MRD has not, how ever, been har mo nized, and many tech ni cal and clin i cal ques tions remain. The impli-
ca tions of MRD test results for spe cifi c ther a peu tic com bi na tions, molec u lar sub sets, test types, treat ment time points, 
sam ple types, and patient char ac ter is tics remain incom pletely defi ned. No per fect AML MRD test or test ing strat egy cur-
rently exists, and the evi dence basis for clin i cal rec om men da tions in this rare dis ease is sparse but grow ing. It is unproven 
whether con ver sion of an MRD test result from pos i tive to neg a tive by addi tional ther a peu tic inter ven tion improves 
relapse risk and sur vival. Several national -  and inter na tional - level consortia have recently been ini ti ated to advance the 
gen er a tion and col lec tion of evi dence to sup port the use of AML MRD test ing in clin i cal prac tice, drug devel op ment, and 
reg u la tory approv als.  

   LEARNING OBJEC TIVES 
    •  Explain why the updated AML response cri te ria now include a best pos si ble response of CR MRD − 

   •  Describe how tests val i dated for diag nos tic pro fi l ing pur poses only are likely insuf fi  cient for use in MRD 
   •  Understand the objec tives of ongo ing national and inter na tional col lab o ra tive efforts to val i date AML MRD test ing 

for mul ti ple pur poses  

  CLINICAL CASE 
  A man in his 70s with sig nifi   cant med i cal comorbidities 
pres ents to your clinic with AML. Flow cytometry dem
on strates abnor mal CD34 +  blasts in both blood (1 % ) and 
mar row ( ~ 5 % ). Metaphase cyto ge net ics are reported 
as 47XY,  + 8, inv(16)(p13.1q22), del(20)(q11.2q13.3), and 
next gen er a tion sequenc ing (NGS) by a  “ mye loid panel ”  
reported 2 muta tions in  DNMT3A  and 1 in  TET2 . You are 
delighted when he achieves a com plete remis sion (CR) by 
cytomorphology after 1 cycle of treat ment until your med
i cal stu dent asks,  “ But what about mea sur able resid ual 
dis ease [MRD] ?  ”  Your insti tu tion has the tests described 
in the above diag nos tic workup avail  able. How, and why, 
should you mea sure MRD ?   

 Introduction 
 Detectable dis ease after treat ment is, by defi   ni tion, refrac
tory ther apy  resis tant dis ease. Patients and their doc tors 
gen er ally strongly pre fer no evi dence of resid ual can cer. 
With a blood can cer like AML, which is typ i cally widely 
dis sem i nated through out the body at ini tial diag no sis, 
the key issue in assessing posttreatment response is how 
accu rately the eval u a tion of a small sam ple of the patient 
refl ects the total remaining leu ke mic bur den in the body 
with the capac ity to lead to a sub se quent clin i cally evi dent 
 “ relapse. ”  An insuf fi  cient sam ple and / or sub op ti mal assess
ment of a sam ple from a patient after treat ment may lead 
to false reas sur ance that a patient in  “ com plete remis sion ”  
has achieved a state of dis ease clear ance, a con ceit quickly 
shattered by the  “ relapse ”  that fol lows. While it has been 
stated that the most press ing prob lem in AML is relapse, 
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a very rea son able coun ter ar gu ment is that the most press ing 
prob lem is instead that AML ther apy is sub op ti mal and appears 
ade quate only due to insuf fi ciently strin gent response cri te ria. 
In rec og ni tion of this, the Euro pean LeukemiaNet (ELN) in 2017 
updated the response cri te ria in AML with the addi tion of a best 
pos si ble response cat e gory of com plete remis sion with out MRD 
(CRMRD−).

1

The case for MRD assess ments in AML response cri te ria is 
clear, even if the logis tics asso ci ated with wide spread har mo
nized clin i cal implementation remain to be defined.2,3 For 40 years  
the con cept that MRD in AML exists and may be detect able and 
treat able has been well under stood.46 In the past 5 years, sys
tem atic reviews with metaana ly ses have dem on strated that, 
regard less of the MRD meth od ol ogy used, patients test ing pos
i tive, either at a spe cific time point prior to allo ge neic hema to
poi etic cell trans plan ta tion (alloHCT) or more gen er ally at any 
time dur ing treat ment,7,8 have worse sur vival than those who test 
MRD neg a tive. This strat i fi ca tion at the cohort level can assign 
patients with AML in CR after treat ment into groups with higher 
and lower risks of sub se quent relapse. However, when cur rently 
mea sured at a sin gle time point, MRD test ing is sub op ti mal at an 
indi vid ual patient level for relapse pre dic tion—par tic u larly, per
haps, when base line patient and dis ease char ac ter is tics are con
sid ered.912 Nevertheless, given the addi tional insight pro vided 
there is increas ing inter est in using AML MRD test ing results for a 
vari ety of poten tial clin i cal use cases (Table 1).1315 Achieving MRD 
neg a tiv ity in AML is an impor tant sig ni fier of response to ini tial 
treat ment, but addi tional evi dence is required to deter mine if this 
is the most appro pri ate goal and, if so, the best ways to get there 
both in an indi vid ual patient and as an inter na tional com mu nity.

When, where, and with what?
Given the strong evi dence that test ing for MRD in patients with 
AML in remis sion can strat ify them into groups with higher and 
lower risks of relapse and sur vival, there is great appeal in devel
op ing a uni ver sal “best” sin gle test by which to mon i tor AML 
MRD. This poten tially unre al is tic aspi ra tion may be moti vated by 
the exam ples of great suc cess in MRD mon i tor ing for other blood 
can cers, such as chronic mye loid leu ke mia, acute promyelocytic 
leu ke mia (both enti ties with a sin gle patho gno monic struc tural 
var i ant expressed at the tran script level for track ing by quan
ti ta tive poly mer ase chain reac tion), and the lym phoid malig
nan cies and mul ti ple mye loma (in which a dis tinct cell sur face 
immunophenotype and a clon ally rearranged immune recep tor 
pro vide 2 ideal options for MRD mon i tor ing). In con trast, AML is 
a name given to a genet i cally het ero ge neous col lec tion of mye

Table 1. Potential use cases for AML MRD

•  Deep quan ti fi ca tion of antileukemia effi cacy (eg, log reduc tion after 
2 cycles of ther apy)

•  Early relapse detec tion and inter ven tion dur ing sequen tial  
mon i tor ing

•  Therapeutic assign ment (eg, selec tion of trans plant inten sity where 
oth er wise equi poise)

•  Patient selec tion for clin i cal tri als (eg, highrisk group of unmet 
need)

• As a sur ro gate endpoint for over all sur vival for reg u la tory approval

loid malig nan cies, which can have chang ing clonal pro por tions 
even within 1 patient over time. While mul ti ple indi vid ual tar gets 
for the molec u lar mon i tor ing of AML MRD have been described 
(Figure 1), there remains great inter est in a “onesizefitsall ” 
approach to MRD mon i tor ing in this diverse set of blood can
cers using, for exam ple, mul ti pa ram e ter flow cytom e try or NGS. 
Currently, there is no “one best test” for all  cases of AML MRD.

Flow cytometry is widely avail  able, is used rou tinely in the 
ini tial diag nos tic workup, and has a poten tially rapid turn around 
time. Limitations include the need for highly spe cial ized expert 
inter pre ta tion for best results, dif fi cul ties in test har mo ni za tion 
when not performed and, in par tic u lar, ana lyzed centrally,3,11 
and sub op ti mal relapse risk pre dic tion even in the best cen ters  
(a recent study of 743 con sec u tive adults under go ing their first 
alloHCT for AML in remis sion at a sin gle cen ter showed that pre
transplant flow cytom e try iden ti fied just 96 of 230 sub se quent 
relapses).10,16 The ELN guide lines cur rently state that flow cytom
e try for AML MRD should be used when a val i dated molec u lar 
test is not avail  able.2,3

NGS of DNA is also widely avail  able and used rou tinely in the 
ini tial diag nos tic workup. A lon ger turn around time than other 
meth ods is bal anced by objec tive out put that allows for a decen
tralized inter pre ta tion.17 NGS is not cur rently ELN recommended 
for detecting AML MRD as a standalone test, how ever, due to 
insuf fi cient data on appro pri ate tar gets, per for mance char ac ter
is tics of opti mal test ing, and clin i cal util ity.18 It is already clear 
that the full spec trum of somatic muta tions detected at ini tial 
AML diag no sis are not all  use ful as AML MRD tar gets.2,12,19,20 The 
con cor dance of AML MRD test ing using flow cytom e try and NGS 
has been observed to be incom plete,19,21 with many poten tial 
expla na tions (Table 2). The remark able oppor tu ni ties presented 

Figure 1. Some validated molecular targets for AML MRD test-
ing. The frequency and cooccurrence of those molecular tar
gets with evidence of utility for AML MRD testing, based on 200 
adult AML patients from the Cancer Genome Atlas database. 
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by NGS mean it will almost cer tainly play a large role in AML MRD 
as appro pri ate tar gets are val i dated and the per for mance char
ac ter is tics of dif fer ent approaches are bet ter under stood and 
opti mized (Figure 2). Other poten tial forms of NGS, includ ing 
cellfree DNA, tran script expres sion, and meth yl a tion sig na tures, 
do not yet have suf fi cient evi dence for AML MRD mon i tor ing. 
RNAbased NGS for the ELNrecommended AML MRD molec u
lar tar gets has been described.22 Singlecell sequenc ing has the 
poten tial to elu ci date clonal struc ture at diag no sis to deter mine 
fea tures asso ci ated spe cifi  cally with the malig nant clone, includ
ing linking geno type with immunophenotype (the dif fer en ti a tion 
state of the cell with a detected muta tion may have impli ca tions 
for both ther apy resis tance and the abil ity to lead to relapse).2325

Beyond the spe cific details of the cur rent and future tech nol
ogy used for this pur pose, an opti mal AML MRD test ing strat egy for 
relapse pre dic tion requires the opti mi za tion of mul ti ple fac tors, 
includ ing inter vals between test ing time points, the type (mar
row vs blood) and amount of sam ple tested, and an account ing  

for AML dis ease biol ogy and kinet ics, as well as patient char ac
ter is tics that include age, ante ced ent dis or ders, time points of 
treat ment, and the inten sity and nature of ther apy.2629

Is MRD clin i cally action able, or does it just por tend fate?
AML patients in a con ven tional, cytomorphological CR have a 
higher risk of relapse and worse sur vival if evi dence of resid ual 
dis ease is detected com pared to those who test neg a tive—that 
is, AML MRD test pos i tiv ity is prog nos tic. Such patients are high 
risk, are under served by the cur rent stan dard of care, and should 
be offered a clin i cal trial where pos si ble. It is, how ever, impor tant 
to also say that MRD test neg a tiv ity does not equal patient MRD 
neg a tiv ity. Patients test ing MRD neg a tive by flow cytom e try 
prior to alloHCT still have a 20% to 30% relapse rate,30 and dein
tensification of stan dard treat ment based on an MRD test result 
should only be attempted cau tiously as part of a clin i cal trial. 
Patients test ing MRDpos i tive may relapse, may die of a com
pet ing risk before relapse, be false pos i tive for tech ni cal (assay 

Table 2. Potential rea sons for dis crep ancy between AML MRD test ing meth ods

Flow cytometry true pos i tive, NGS false neg a tive AML has no appro pri ate muta tion for track ing (rare)
NGS test does not include muta tion of inter est (com mon)
• Core bind ing fac tor leu ke mia with out KIT or other RTK muta tion
• Complex kar yo type AML with out TP53 muta tion
• Chromosomal aneu ploidy or struc tural var i ants
NGS test is insuf fi cient sen si tiv ity/not val i dated for MRD tar get (com mon)

NGS true pos i tive, flow cytom e try false neg a tive Lack of tar get (No LAIP/insuf fi cient DfN) (rare)
Limit of detec tion tech nique mis match (eg, NPM1mutated AML) (com mon)
Heterogeneous or unsta ble immunophenotype, dif fer en ti ated cells after ther apy (com mon)

NGS false pos i tive, flow cytom e try true neg a tive Technical error (NGS test not val i dated for MRD use)
Inappropriate NGS tar get selec tion (eg, iso lated DNMT3A muta tion)
Mutation germ line or pres ent only in cells inca pa ble of caus ing relapse (eg, lym pho cytes)

Flow cytometry false pos i tive, NGS true neg a tive Regeneration after che mo ther apy or allo ge neic trans plant

DfN, dif fer ence from nor mal; LAIP, leu ke miaasso ci ated immunophenotype; RTK, recep tor tyro sine kinase.

Figure 2. Comparison of performance of tests used for AML diagnosis vs MRD. Cartoon approximation of wide differences in target 
coverage (ie, number of features tracked, “breadth”) vs detection limit (ie, analytical sensitivity, “depth”) between tests validated for 
use at initial diagnosis (blue) vs MRD tests in use or development. dPCR, digital PCR; UMI, unique molecular identifier. 
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ana lyt i cal fail ure) or clin i cal (analyte detected but not asso ci ated 
with relapse risk—eg, wrong tar get or right tar get but in the 
wrong cel lu lar con text) rea sons, or may have their relapse risk 
reduced by sub se quent anti leu ke mic fac tors (addi tional ther apy, 
allo ge neic or autol o gous immune responses). Careful sys tem
atic study to under stand the nature of falseneg a tive and false 
pos i tive MRD tests are nec es sary to allow iter a tive improve
ments to MRD tests and MRD test ing strat e gies.

In addi tion to MRD test ing in AML being prog nos tic, it has 
been shown to be pos si ble, in some cir cum stances, to con vert 
a patient test ing pos i tive to a neg a tive test sta tus by addi tional 
treat ment (for exam ple, alloHCT).31,32 The con ver sion of MRD test 
result sta tus from pos i tive to neg a tive, how ever, does not nec es
sar ily imply a clin i cal ben e fit in terms of increased over all sur vival 
(from decreased relapse) or improved qual ity of life. It is pos si
ble to imag ine a worstcase sce nario in which addi tional ther apy 
made the bio marker test turn neg a tive but with increased tox
ic ity and no sur vival ben e fit. Some patients with MRD in remis
sion are incom pletely treated and have chemosen si tive dis ease 
left to treat. Alternatively, MRD may reflect the resid ual chemo 
resis tant clone, which may or may not be resis tant to novel 
agents. Both these pos si bil i ties are test able.

A large ret ro spec tive Euro pean Society for Blood and Mar
row Transplantation reg is try suggested that myeloablative 
(MAC) rather than reducedinten sity con di tion ing (RIC) in youn
ger patients miti gated some of the risk asso ci ated with pre
transplant MRD pos i tiv ity.30 The phase 3 ran dom ized con trolled 
trial (RCT) BMTCTN 0901 study (NCT01339910) dem on strated 
reduced relapse and improved over all sur vival for youn ger adults 
in CR ran dom ized to MAC rather than RIC; sub se quent anal y
sis showed the greatest ben e fit for those who were NGS pos
i tive before con di tion ing.20 The poor out comes of those who 
were MRDpos i tive prior to RIC alloHCT were con firmed by the 
FIGARO trial, an RCT that dem on strated that addi tional cytore
ductive che mo ther apy prior to RIC (in patients inel i gi ble for 
MAC due to age or comorbidity) did not improve out comes.33 
The GIMEMA AML1310 trial (NCT01452646) assigned youn ger, 
inter me di aterisk patients who were MRD pos i tive to alloHCT, or 

autol o gous trans plant if MRD neg a tive, and saw no dif fer ence 
between groups, suggesting a ben e fit to treat ment inten si fi
ca tion.34 Understanding if an MRD test result is just fate (ie, a 
prog nos tic bio marker) or if treat ment mod i fi ca tion can change 
out comes (ie, also a pre dic tive bio marker), and if so in which 
patients and AML types, is cur rently one of the most impor tant 
ques tions in AML. Observational and reg is try stud ies are poorly 
suited to answer this ques tion, high light ing the need to gen er
ate higherqual ity evi dence for MRD in AML.

Recent ini tia tives gen er at ing AML MRD evi dence
AML is a rare dis ease, fur ther divided into sub sets with diverse 
genetic eti  ol o gies and prog no ses and, increas ingly, with mul ti
ple treat ment alter na tives. In this con text, sin gle inves ti ga tors 
or insti tu tions can make only lim ited gen er al iz able con tri bu tions 
to the evi dence base supporting AML MRD test uses, moti vat ing 
the for ma tion of sev eral large national or mul ti na tional coop er a
tive efforts (Table 3).

Alongside updating the assess ment cri te ria after AML treat
ment in 2017 by includ ing a new, best pos si ble response of 
CRMRD−,

1 the ELN in 2016 also established a panel of inter na tional 
experts (ini tially 24 from 20 countries, includ ing lab o ra tory sci
en tists, pathol o gists, and leu ke mia phy si cians) to rec om mend 
lab o ra tory and clin i cal guide lines for the use of AML MRD test
ing. The first edi tion of these con sen sus stan dard of care guide
lines was published in 2018 and pro vided tech ni cal guid ance for 
performing molec u lar and flow cytom e try–based MRD test ing 
along with clin i cal rec om men da tions, includ ing that AML with 
mutated NPM1,35,36 corebind ing fac tor AMLs, acute promyelo
cytic leu ke mia, and the rare cases of AML with BCRABL1 should 
be mon i tored with a val i dated molec u lar test, while all  oth ers 
should be mon i tored by flow cytom e try.3 Updated guide lines 
were published in 2021, with a focus on the avail  able evi dence 
base under ly ing these expert rec om men da tions and opti mized 
con sen sus gen er a tion using a twostage Delphi poll approach.2 
This group, recently renamed ELNDAVID, will likely con tinue to 
release updated con sen sus rec om men da tions every 2 to 4 years 
as new highqual ity evi dence becomes avail  able.

Table 3. Some recent ini tia tives gen er at ing evi dence for MRD test ing in AML

Initiative Goal Membership

ELN AML MRD guide lines: Euro pean 
LeukemiaNet

Evidencebased clin i cal stan dard of care  
con sen sus guide lines for AML MRD test ing

International com mit tee of phy si cians and sci en tists 
with exper tise in AML MRD

MPAACT: Measurable Residual Disease 
Partnership and Alliance in Acute 
Myeloid Leukemia Clinical Treatment

Industryled research alli ance advanc ing efforts to 
estab lish MRD as a sur ro gate endpoint for over all 
sur vival in the treat ment of AML

Founded in 2018 by Janssen, Genentech, Novartis, 
and Celgene (now Bristol Myers Squibb), with recent 
addi tions of Amgen, AbbVie, and Kronos Bio.40

FNIH: Foundation of the NIH 
Biomarkers Consortium for AML MRD

Establish and val i date new meth ods for detecting  
MRD in AML, includ ing a library of ref er ence  
stan dards and evi dence of clin i cal util ity.

FDA, NIH, 2 aca demic part ners, and 15–25 pri vate 
sec tor indus try part ners

Pre-MEASURE NIHled ret ro spec tive pro ject on >1000 patients 
to deter mine the impact of prealloHCT MRD 
test ing in CR1 blood using ultradeep NGS

In col lab o ra tion with the CIBMTR

MEASURE: Molecular Evaluation of AML 
Patients After Stem Cell Transplant to 
Understand Relapse Events

Prospective mul ti cen ter pro to col to deter mine 
clin i cal util ity of MRD test ing in up to 1000 AML 
patients under go ing alloHCT (NCT05224661)

National Marrow Donor Program, CIBMTR, NIH, with 
ini tially up to 16 USbased highvol ume alloHCT  
cen ters

NCI MyeloMATCH Upcoming national pre ci sion med i cine mas ter 
pro to col for AML. Rapid drug effi cacy screen ing 
using genetic assign ments and MRD test ing.

National Cancer Institute, ECOGACRIN, SWOG, The 
Alliance, Cana dian Cancer Trials Group Children’s 
Oncology Group
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Two impor tant ini tia tives in AML MRD from, or in part ner ship 
with, the biopharmaceutical indus try are wor thy of com ment. 
First, fol low ing the US Food and Drug Administration (FDA) 
con vened Duke Margolis Center Public Meeting on Minimal Resid
ual Disease as a Surrogate Endpoint in Hematologic Cancer Trials 
in 2016, a part ner ship of 4 phar ma ceu ti cal com pa nies was formed 
(led ini tially by Sharon McBain, then of Janssen, the part ner ship 
was for mal ized and expanded in 2022 and is now known as  
MPAACT) to advance efforts in this area, includ ing the planned 
per for mance of a metaanal y sis of clin i cal trial data to eval u ate 
the asso ci a tion of MRD with over all sur vival. Complementary to 
this, focus ing on the gen er a tion of new stan dards, tests, and 
data, rather than the anal y sis of existing data sets, in early 2022 
the Foundation of the National Institutes of Health (NIH) Bio
markers AML MRD Consortium was launched as a col lab o ra tion 
between pub licsec tor (NIH, FDA), pri vatesec tor (~20 phar ma
ceu ti cal, bio tech nol ogy, research, or diag nos tic test ing com pa
nies), and aca demic (Fred Hutch and Dana Farber) part ners.

AlloHCT is a key ther a peu tic inter ven tion to reduce sub se
quent relapse risk for many patients with AML in CR, with good 
evi dence that MRD before trans plant is prog nos tic.7,9,16,20,30,33,37 
The NIHfunded PreMEASURE study eval u ated pretransplant 
blood sam ples from 1075 patients transplanted in first remis sion 
at one of 111 Center for International Blood and Marrow Trans
plant Research (CIBMTR) sites between 2013 and 2019 to estab
lish the clin i cal util ity of NGSbased AML MRD test ing for FLT3ITD 
and NPM1 muta tions.38 Following this ret ro spec tive study, the 
National Marrow Donor Program and the CIBMTR spon sored a 
pro spec tive pro to col, MEASURE, at 16 major US trans plant cen
ters to estab lish a national frame work for intro duc ing MRD test
ing into the clin i cal care of AML patients under go ing alloHCT 
(https:  /  /clinicaltrials  .gov  /ct2  /show  /NCT05224661).

The National Cancer Institute pre ci sion med i cine ini tia tive 
for patients with AML, MyeloMATCH, is also launching offi cially 
in early 2023. This national umbrella trial will test treat ments 
for AML, typ i cally in ran dom ized phase 2 designs com par ing 
against the cur rent best stan dard of care ther apy, eval u at ing 
early endpoint effi cacy sig nals in spe cific molec u lar and clin i cal 
risk groups. The novel design will assign a unique sin gle patient 
iden ti fier upon enroll ment for ini tial ther apy, allowing sub jects 
to be followed through out their treat ment jour ney while par tici
pat ing in up to 4 dif fer ent RCTs based on sched uled reassess
ments (Figure 3). The intent is to use MRD test ing as an effi cacy 
endpoint, as an inclu sion cri te rion for sub se quent “tiers” of ther
apy, while also facil i tat ing the val i da tion of novel, highly sen si tive 
MRD assays such as duplex sequenc ing.

Finally, reg u la tory guid ance for the use of MRD, includ ing in 
AML, for drug devel op ment has been published and pre sum ably 
updated based on evi dence resulting from the ini tia tives above.39

CLINICAL CASE (Con tin ued)
Clinical NGS DNA sequenc ing “mye loid pan els” used for AML 
diag nos tic pro fil ing are 10 to 500 times less sen si tive than AML 
MRD tests and is a poor choice here. Additionally, which somatic 
muta tions detected in remis sion are most asso ci ated with relapse 
risk remain to be fully described. There is evi dence that DNMT3A 
and TET2 muta tions should not be used for MRD test ing; this was 
reinforced by research show ing that these muta tions were only 

found in subclones unre lated to the AML of this patient.24 Flow 
cytometry performed to MRD stan dards is a rea son able choice 
but is not opti mal given the pres ence of a defin ing molec u lar 
fea ture in this inver sion16 AML (CBFBMYH11), quan ti fi able using 
a wellval i dated test.2,3 The patient achieved MRD neg a tiv ity by 
poly mer ase chain reac tion test ing and enjoyed a prolonged 
remis sion despite being inel i gi ble for consolidative alloHCT.

Conclusion
Testing AML MRD neg a tive is pref er a ble to test ing pos i tive, all  
other fac tors being equal. The phe nom ena of highersen si tiv ity  
tools allowing refined, but imper fect, prog nos ti ca tion for 
patients with AML in remis sion have been well described in the 
lit er a ture but incom pletely trans lated to the clinic. Because the 
AML MRD test sta tus reflects only the sam ple that was tested, not 
the entire patient, falsepos i tive and falseneg a tive results are 
expected and have mul ti fac to rial causes. On an indi vid ual patient 
level, AML MRD test sta tus can help riskstrat ify but is not a guar
an tee of fate; serial MRD mea sure ment kinet ics are likely supe
rior to sin gle land mark assess ments. The com ing years will see 
the gen er a tion of highqual ity evi dence for the many poten tial 
use cases for AML MRD test ing and col lab o ra tion on the first 
logis ti cal steps toward a har mo nized nationallevel approach for 
mea sur able patient ben e fit.
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