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Abstract

Purpose—Measurable residual disease (MRD) has prognostic importance for patients with acute
myeloid leukemia (AML). How leukemia providers incorporate MRD into routine practice
remains undefined.

Patients and methods—A survey was developed and distributed to a large sample of leukemia
physicians. Demographic information was collected along with details concerning MRD practices.
A multivariable logistic regression model evaluated provider characteristics predictive of MRD
utilization.

Results—268 responses were received (response rate of 41%). 69% of providers reported routine
use of MRD in management of AML, most commonly (90%) for its role in guiding therapy;
providers who did not use MRD routinely most frequently cited inadequate resources (58%).
Providers utilized flow cytometry- more than polymerase chain reaction-based assays with
nucleophosmin-1 being the most common target with the latter. We found substantial variability in
how MRD affected clinical decision making, particularly in pre- and post-transplant scenarios.

Conclusions—MRD was frequently used in making treatment decisions and in estimating
prognosis. However, there was lack of uniformity in these practices. Standardization of assays,
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adoption of requisite technology, and dissemination of data about the value of MRD use would
likely increase usage of MRD in the care of patients with AML.
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1. Introduction

Patients undergoing treatment for acute myeloid leukemia (AML) are considered to be in a
complete remission (CR) if no morphologic disease is detectable in the presence of complete
count recovery. Newer detection methods including multiparametric flow cytometry (MFC),
polymerase chain reaction (PCR), next-generation sequencing (NGS), fluorescence in situ
hybridization (FISH), and donor chimerism analysis for post-allogeneic transplant patients
have enabled recognition of previously undetectable low-level residual leukemia, termed
“measurable residual disease” (MRD). Although well-established in the treatment of patients
with acute lymphoblastic leukemia, MRD has not been routinely incorporated into the care
of patients with AML.

Emerging data suggest that the presence of MRD has important prognostic implications in
AML, whether evaluated after induction chemotherapy[1], after consolidation therapy[2], or
pre- and post-allogeneic transplantation[3]. Some of the most studied methods are MFC,
molecular tests for nucleophosmin 1 (NPM1, gene mutation and overexpression), t(8;21) and
inv(16), and FMS-like tyrosine kinase 3 — internal tandem domain (FL73-1TD)[4]. However,
the assays used, and the extent to which information about MRD influences everyday
clinical practice remains uncertain; the lack of standardization for MRD detection may play
arole.

This uncertainty prompted the following international survey of AML-focused physicians to
delineate their use of MRD. In particular, we sought to evaluate physician characteristics
predictive of MRD use in clinical decision-making relative to more conventional tests (e.g.
marrow morphology), its timing, and the specific tests used. We also asked physicians to
consider hypothetical cases involving MRD. Given the lack of standardization of MRD
protocols and the technical and scientific infrastructure required for MRD implementation,
we hypothesized that adoption of MRD would be incomplete and vary among physicians.

2. Methods

2.1 Survey Design, Participants

We obtained e-mail addresses for potential participants from those known to the Eastern
Cooperative Oncology Group (ECOG) and the Leukemia and Lymphoma Society (LLS) as
managing patients with leukemia. Additionally, physicians with a clearly stated clinical
interest in AML or allogeneic transplantation related to AML were identified from the
websites of all 69 National Cancer Institute-designated cancer centers[5] (accessed 6/22/16).
An online survey to collect and collate data was created using REDCap software[6].
Participants were emailed a link to the survey item along with consent for participation; up
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to three reminder e-mails were sent to those participants who had not yet responded. This
study was deemed exempt from full institutional review board (IRB) review based on 45
CFR 46.101 (b)(2) by the Memorial Sloan Kettering Cancer Center IRB.

2.2 Measures

The survey is attached as a supplement. Responses to prior questions prompted subsequent
questions: for example, physicians reporting a transplant-focused or combined (transplant
and non-transplant) practice received transplant-specific questions (in addition to non-
transplant-specific questions if combined practice). Demographic information collected was
age, gender, practice characteristics (academic, private, combined, or other; transplant, non-
transplant, combination), practice country (USA, other), and number of years in practice.
Physicians were queried regarding the approximate yearly number of patients with AML
seen at initial presentation, with relapsed or refractory disease, or for allogeneic transplant
(<5, 5-9, 10-24, 25-50, or >50 patients for each category).

Participants were then asked whether they routinely utilized MRD in the care of patients
with AML,; the rationale for those for those stating ‘yes’ was assessed by listing potential
reasons, including an option to list an answer not listed; the same was done for those stating
“no”. Physicians indicating routine MRD use were asked situations in which they would not
test for MRD.

We then asked participants who had indicated incorporating MRD into their practice about
the frequency of MRD assessment and the frequency with which MRD assessment changes
management (nearly 100% of the time, more than half of the time, roughly half of the time,
less than half of the time, or virtually never for both). Additionally, we elicited the relative
weight of MRD as compared to other clinical factors (age, performance status, baseline
white blood cell count, karyotype, molecular genetics, and marrow morphology), the
methodology (MFC versus PCR, peripheral blood vs. bone marrow, and the specific assays
used), and timing in assessing MRD. Finally, we presented hypothetical clinical scenarios
involving potential use of MRD to understand management decisions; providers were asked
to select their most likely management choice, with the option to fill in any answer choice
not listed. Due to an error within the survey instrument, one hypothetical scenario question
was discarded.

2.3 Data analysis

All data analyses were conducted using the R statistical software (R version 3.3.2). T-tests,
and chi-square or Fisher’s exact tests evaluated the association between provider
demographic factors and MRD use. A multivariable logistic regression model was built to
examine associations of MRD use adjusted for other factors identified as significant in
univariate analysis. A Fisher’s exact test assessed the relative weight of the importance of
MRD compared to other disease attributes based on provider type (transplant, non-
transplant, or combined). Free-text responses concerning assay targets and sensitivity were
jointly coded by Z.E-P, M.S.T., and a researcher independent of this study.
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3. Results

3.1 Participant Information

Table 1 contains demographic and practice information for participants. The survey was
mailed to 651 physicians of whom 268 responded (41%, including 9 with partial responses).
The mean age of respondents was 49 years (SD 10.4, median = 47 years), 73% were men,
and the mean years in practice was 15 (SD = 10.8, median = 12). 99% worked in an
academic practice and 99% practiced in the U.S. Physicians most commonly reported seeing
10-24 patients of all types per year.

3.2 Frequency, Predictors, and Timing of MRD Use

3.3 Weight

Among non-transplant and combined physicians, 55 (47%) assessed for MRD following
induction chemotherapy, including on day 14 (17%), day 28 (15%), and at the time of count
recovery (15%); 60% of providers assessed for MRD after consolidation, when given (Table
1). 69% of physicians reported routine use of MRD in their practice (Table 2). This was
most common (81%) in those dealing exclusively with transplant versus 59% among non-
transplant providers, and 67% for those with a combined practice (p=0.009). The most
common reasons for MRD use were its perceived value in guiding therapy (90%) and in
estimating prognosis (80%), whereas the two most commonly cited reasons for not utilizing
MRD were lack of resources (52%) and uncertainty regarding the use of MRD results
(40%). Among non-transplant providers who indicated they routinely use MRD, 58% felt
that doing so changed management at least half the time, contrasted with 32% who reported
that MRD assessment affected management less than half of the time or never. Covariates
significantly associated with MRD use among all providers included female gender, more
years in practice, and transplant-based practice (Table 3). All three remained significant in a
multivariable logistic regression model. There was a strong association of female gender for
non-transplant practice (p = 0.011), and years in practice was significant for combined
practice (p= 0.02). No association was found between provider age nor number of patients
seen and MRD utilization.

of MRD

Table 4 displays the relative weight ascribed to MRD as compared to other clinical factors.
Majorities considered MRD more important than WBC (60% of respondents), and equally
important as age (51%), pre-treatment karyotype (62%), and pre-treatment molecular
genetics (60%); a plurality (40% of respondents) considered MRD to be less important than
performance status. The majority of providers (64%) did not consider gradations of MRD
(rather than the binary presence or absence), nor the distinction between morphologic
residual disease and MRD (86%) to be clinically important.

3.4 Method of MRD assessment

The majority of providers reported using BM rather than PB (95% vs. 5%) for MRD
assessment, and MFC rather than PCR (77% vs. 23%). Only 21% used serial PCR
measurements to track disease response. Supplement Tablel characterizes the results of a
free-text question regarding institutional assays around MRD, with a focus on specific AML
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targets and the sensitivity of these various assays; NPM1 was the most commonly mentioned
target among responses (19).

Scenarios

Table 5 displays the clinical scenario prompts given to participants, and the relative
frequencies of management responses chosen. A majority (91%) of providers recommended
allogeneic transplant for an adverse-risk patient who was MRD-negative after induction.
Among providers who reported testing for MRD after consolidation, only 50% would
recommend transplant for MRD-positive AML, whereas 26% would incorporate other
factors and 19% would recommend for clinical trial. Among transplant or combined
providers, for a patient who was otherwise going to be considered to undergo transplant but
who was MRD positive after induction, responses were similar between recommending
against transplant (27%), giving further chemotherapy (25%), and altering the conditioning
regimen used (24%). Regarding post-transplant MRD positivity, the most common
management was administration of hypomethylating agents or targeted agents (46%)
followed by expectant monitoring (19%).

4. Discussion

Although National Comprehensive Cancer Network (NCCN) guidelines[7] do not yet
recommend MRD monitoring or its incorporation into clinical decision-making, our survey
of 268 leukemia physicians found that 69% reported used MRD in routine care of AML
patients, particularly with regard to therapeutic decision-making and prognostication.

Our data reflect the growing body of evidence showing the importance of MRD assessment
post-induction, post-consolidation, and pre- and post-transplant. Indeed, European
LeukemiaNet (ELN) guidelines now recognize CR without MRD as a distinct response
category[8]. The most commonly cited reasons for not using MRD were the absence of
requisite technologies or systems at one’s own institution. This is consistent with the need
for improved scientific and technical infrastructure, as well as increased assay
standardization and reproducibility, if MRD is to be more widely adopted. That more years
of practice experience predicted MRD use suggests that less experienced providers feel less
comfortable incorporating MRD into practice; future educational activities could therefore
target more junior clinicians in this regard. Our finding that the large majority of providers
ascribe equivalence to MRD and morphologic residual disease is consistent with findings
from Araki et al.[3], demonstrating equivalent outcomes among MRD-positive and
persistent disease patients undergoing allogeneic transplant, although those results may have
been influenced by selection bias given that a minority of patients with >5% blasts undergo
transplant for relapsed/refractory AML.

Effective risk stratification is fundamental to caring for patients with AML; established
factors strongly predictive of relapse and/or shortened survival include adverse karyotype,
therapy-related AML, and deleterious molecular genetic mutations such as FL73-TD; older
age, elevated white blood cell count (WBC), and poor performance status (PS) are also
associated with decreased survival[9] and novel prognostic markers continue to emerge[10-
12]. In this study, MRD was considered more important than only baseline WBC (60%),
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whereas a minority felt MRD was more important than PS (21%), molecular genetics (15%),
age (27%), and karyotype (12%); determining the relative contributions of these factors in
estimating prognosis and planning treatment is difficult.

Regarding the methodology and assessment of MRD, numerous studies have performed
direct comparisons to evaluate the characteristics of PB versus BM as sampling sites[13—
16]; in our study, BM sampling was strongly favored. Shayegi et al. [17] used
Nucleophosmin 1 (NPM1) and found strong overall concordance between BM and PB PCR-
based testing (83%), but a relatively high false negative rate (23%) for PB sampling as
compared to BM. Conflicting results were found in Stahl et al.[13] in an exclusively post-
transplant AML population, with a concordance of only 60%. Our survey results suggest
that the vast majority of physicians use BM sampling rather than PB in their practice.

MFC has the advantage of wider applicability (>90-95% of AML patients), faster return
times, and cost reductions as compared to PCR evaluations[18]. Greater use of MFC as
compared to PCR techniques (77% vs. 23%) was found in this study, and the primary
reasons were availability of resources (34%) and patient characteristics (33%). There is a
paucity of data directly comparing the two methods. Perea and colleagues[19] studied core-
binding factor (CBF) AML patients harboring either t(8;21) or inv(16); 74 post-induction
samples were assayed for MFC and PCR simultaneously, and the overall concordance rate
between methods was 67%. MFC was solely positive in 5 samples, versus 19 samples that
were negative for MFC and positive for PCR, suggesting a higher sensitivity for PCR assays.
A similar analysis by Ouyang et al.[20], also in CBF AML patients, showed good
agreeability between MFC and PCR only at extreme levels of disease in the quantitative
PCR assay (<0.1% and >10%). As described above, the predominant reasons cited in our
study for favoring MFC over PCR were factors related to an institution (availability of
resources) or the patient (targetable sequence or mutation). Data from free text responses
describe common use of NPM1 and FL73(both ITD and TKD) as targeted mutations within
AML, and varying usage of MFC-, PCR-, and NGS-based assays, with a wide range in
reported sensitivities across and within testing modalities, collectively suggesting
heterogeneity in practice in this area.

The clinical scenario for which physician opinion was least variable was scenario 1, in
which 91% of non-transplant or combined practice physicians favored transplant in a patient
with poor-risk AML, even though the patient was MRD negative after induction
chemotherapy. This suggests, as further evidenced by the relative weights in Table 4, that
physicians view pre-treatment cytogenetics as more prognostic of poor outcome (e.g.
relapse) than post-treatment MRD, despite suggestions to the contrary[21]. In the post-
consolidation setting, 50% of physicians who reported assessing for MRD recommended
transplant in MRD-positive patients. In general, data from these scenarios suggest
considerable uncertainty as to how MRD data should be used in practice; for few case
scenarios was there clear uniformity of practice, whereas most confirmed our theory that
variation in practice exists.

Case scenario #5, was intended to evaluate transplant physicians’ management of MRD
positivity after transplant; 46% chose hypomethylating (HMA\) or targeted agents as their
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most common management, but responses varied. Although the phase 1l RELAZA study[22]
suggested the benefit of azacitidine in this setting, the results have yet to be confirmed in a
randomized study; such a study might prove difficult to perform given the low toxicity of
azacitidine relative to the high risk of relapse. It warrants noting as a general point that there
is not yet proof that treating patients whose only evidence of disease is MRD yields better
clinical outcomes than waiting until morphologic disease relapse has been observed; an
ongoing randomized study in the United Kingdom (AML 18) is addressing this question.

Our survey-based study involved 268 participants and is the first to provide a perspective on
use of MRD. However, there were limitations. Lacking a link between survey responses and
demographic information or center affiliation, no conclusions can be drawn about possible
inter-center variations. Consequently our results may be skewed towards reflecting the
practices of centers with a higher number of respondents. For practical reasons the
hypothetical case scenarios presented were necessarily simplistic, and did not allow for the
complexity frequently inherent in management of AML. We did not provide a concrete
definition for “routine”, instead leaving it to individual providers to deem for themselves
whether the frequency with which they use MRD reaches this descriptive threshold. Finally,
although it is likely that most AML patients are cared for at academic medical centers, our
results do not capture practice patterns for those patients treated in community or private
practices.

Despite these limitations and our survey’s finding a lack of general consensus on how to best
apply MRD-based data, the survey leaves little doubt the majority of physicians in academic
practice now use information derived from testing for MRD in some way; it seems likely
that use of MRD assessment will increase. Our survey indicates the biggest impediments to
such growth are a perceived lack of standardization and uncertainty as to the most
appropriate use of MRD testing results. Accordingly, it is incumbent on us to both further
standardize MRD assessment, thereby increasing the reproducibility of a given assay and to
conduct more trials to define the practical clinical role of MRD monitoring, especially the
question over treating MRD in the absence of morphologic evidence of relapsed or
refractory disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

Use of MRD among leukemia care providers in acute myeloid leukemia is
common

MRD is used frequently in estimating prognosis and in making treatment
decisions

More years of experience, female gender, and transplant practice predicted
MRD use

Nucleophosmin 1 was the most common target utilized in MRD testing

Variations in MRD testing and management exist in contemporary practice
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Provider Type

Characteristic

All (N = 268)

Transplant (N = 85)

Non-transplant (N =
74

Combined (N =109)

Mean age, years (SD)
Gender, N (%) Male
Female
Country, N (%) United States
Other
Practice setting, N (%) Academic
Community
Other
Mean years of practice (SD)
Patients seen*at initial <5
presentation 5-9
10-24
25-50
>50
Patients seen with relapsed/ <5
refractory disease * 5.9
10-24
25-50
>50
Patients treated with <5
allogeneic transplant * 5-9
10-24
25-50
>50

49.2 (10.4)
195 (73%)
73 (27%)
264 (99%)
4 (1%)
265 (99%)
2 (1%)
1(0%)
15.1 (10.8)
60 (22%)
38 (14%)
91 (34%)
46 (17%)
33 (12%)
29 (11%)
49 (18%)
107 (40%)
62 (23%)
21 (8%)
53 (20%)
41 (15%)
112 (42%)
46 (17%)
16 (6)%

49.7 (10.7)
58 (68%)
27 (32%)
85 (100%)
0 (0%)

84 (99%)
1 (1%)

0 (0%)
15.7 (10.6)
46 (54%)
11 (13%)
18 (21%)
8 (9%)

2 (2%)

15 (18%)
23 (27%)
31 (36%)
13 (15%)
3 (4%)

2 (2%)

10 (12%)
43 (51%)
21 (25%)
9 (11%)

48 (10.3)
58 (78%)
16 (22%)
71 (96%)
3 (4%)
74 (100%)
0 (0%)

0 (0%)
13.9 (11.2)
8 (11%)
9 (12%)
23 (31%)
17 (23%)
17 (23%)
10 (14%)
8 (11%)
24 (32%)
23 (31%)
9 (12%)
41 (55%)
7 (9%)
17 (23%)
8 (11%)
1 (1%)

495 (10.2)
79 (72%)
30 (28%)
108 (99%)
1(1%)
107 (98%)
1 (1%)
1(1%)
15.4 (10.8)
6 (6%)

18 (17%)
50 (46%)
21 (19%)
14 (13%)
4 (4%)

18 (17%)
52 (48%)
26 (24%)
9 (8%)

10 (9%)
24 (22%)
52 (48%)
17 (16%)
6 (6%)

*
All values refer to patient volume on a yearly basis

Leuk Res. Author manuscript; available in PMC 2020 February 19.



Page 12

Epstein-Peterson et al.

Japiaoad pauIquiod pue Juejdsueil-uou Jo AJUo paxsy
v

sasuodsas uonsanb ajeledas 0jul PalIBAUOD 8104818y} 819M pue ,Jaylo,, 10} 1X8)-38.) Ul pauoliuaw Ajuanbaly a1am sasuodsal asay L
¥

(%e) 2 (%) € Byio
(%8Y) s€ (%ze) ¥1 e dsuesn Jsyy
(%v9) Ly (%L8) 52 edsue) aiojeg
(%69) e (%19) L2 UOITEPI|OSU0D JaYY
QXV#.C 0T Ao\ow.ﬁv / . Sjunoa Jo A1an02al e ‘uonanpul Yy
AQ&.—”V an qumv ¥ *ww >mu ,co_uojcc_ PNV
(%vT) 01 (%€2) 01 T Aep ‘uononpul Jayy ,JUdWSSassy QA Jo Butwi L
(%vT) & (%02) 9 (weT) e (%LT) VT Byio
(%9) 2 (%0) 0 (%0) 0 (%D) T UoJeasal pare|al-aQyIN Uim AlLeljiwepun
(%e) T (%0) 0 (%0) 0 (%2) 2 TNV Ul 9J01 e sey QYIA aAslfeq jou oQ
Ao\owv 2z QXRV z ?\o@v 1 Ao\oov g . pazipJepueisun ale asn QYN m:_r:wo:ou S90110e.d
(%52) 6 (%0v) 2T (%09) 8 (%S€) 62 uonmusul Aw jo anoeid ay} Jou QYN
(%Lv) LT (%0v) 2T (wsa) v (%ov) €€ SHNsal QHIN J0 Juswabeuew Jano Aurensoun
(%vY) 9T (%.9) LT (%e9) 0T (%es) ey uonmnsur Aw Je ajqejreneun swiaisAs/ABoOjOUYYRY QYN UOIEZIINN AYIA JO 9B 40} SUoSeay
(%0) 0 (%2) 1 (%0) 0 (%1 T Jayio
(%.2) 02 (%2s) €2 (%0€) T2 (%¥E) ¥9 yoJeasal ut asn 4N
(%¢€s) 6€ (%99) 62 (%89) L (%09) STT 2180 JO pJEpUElS BU} S1 SN QYN
(%61) 85 (%L2) ve (%18) 95 (%08) 8vT sisoufoid Buiyewnsa ur asn QYN
(%01) L (%0) 0 (%vT) 0T (%6) LT asn @yIN oyt Aunbui juatred
(%es) 8¢ (%55) v¢ (wes) 9g  (%eS) 86 uonnsul Aw ye 8onoeld Jo Adrjod e si esn QYN
(%98) €9 (%56) 2 (%16) €9 (%086) 89T Juawabeuew abueyd pInod asn QYN uonezi|iN QYN 104 suoseay
(%29) €2 (%68) v (%18) 69 (%69) 98T QYA 8sn Ajpunnoy siapinold
(9%) N ‘paulquiod  (96) N ‘auejdsuedl-UON (%) N ueldsuedt (%) N IV a|qelten
ddIN J0 3sN
'z 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Leuk Res. Author manuscript; available in PMC 2020 February 19.



Page 13

Epstein-Peterson et al.

G>

1ue|dsue.) d18usbol |y
05<

05-S¢

¥2-0T

6-S

G>
Aa010e.)81/pasdelay
05<

0S-S¢

¥2-0T

6-5

G>

uonelussaad [eniuj

(Ajrenuue parewlsa) awn|oA adioedd

(ov) v (09) 9 (9v) 61 (¥8) 2e o (0om) ¢ (ev) €g (29) og

786°0 6210 G960 8020
(ee) € (29) 9 (ee) € (29) 9 (e9) 1 (29) 2 (ee) L (29) vT
(2L (eL) 6T (z2) s (82) 8T (e v (69) 6 (92) 91 (vl oy
(eg) L1 (29) ¢ (¥s) €T (ov) 1T (61) 9 (18) s¢ (¥e) 9¢ (99) 1L
(68) L (T9) 1T (8e) € (c9) g nv (€8) 6T (62) ¥T (t2) se
(09) ¢ (09) 2 (09) 9 (on) v (AR (e6) ¥T (te) 6 (69) 0z

1580 8210 8ev'0 0980
(98) s (9) 6 (62) G (tn) et (o (0o1) ¢ (0g) o1 (01 €z
o) s (91) ot o) v (91 €T (8e) € (z9) s (92) 2t (1) ve
(ce) o1 (89) v€ (29) €T (ev) o1 (cd) v (81 v1 (9¢) g€ (9) 85
(68) L (T9) 1T (ee) € (29) 9 (81) C (z8) 6 (ze) 2t (89) 9z
(09) € (09) € (c9) s (8e) ¢ (s1) 2 (s8) 6¢ (Crakets (51) sv

8TL°0 €eT0 €850 8190
(0om) T (0o (00m) T (0o
(0o (oom) T o (oom) T o (oom) 2
(ee) ae (29) 2L (tv) 0g (69) v (67) 9T (18) 89 (te) 18 (69) v8T
(oom) T (0o (L9)¢ ()T (sD)e (Crahs
(ze) ae (89) €2 (6€) 8¢ (T9) ev (67) 9T (18) 89 (0g) 62 (02) g8T
(e)tr (e9) 61 (ene (88) ¥T e (¢6) 52 (te) st (62) 85
(ze) ae (89) v5 (8v) 8¢ (zq) og (2) v1 (90) vv (¥e) L9 (99) 821

€59°0 1100 080°0 L€0°0
200 (ge)zer (it €80  @IDEYT  (BoT)LeT LS00 (18)8TT  (TT) 99T 1200 (0T)67CT (T Tot
2600 (ze)e9oy (ror)80S 990  (T'TT) L8 (86)9y 9010  (96)9r (80T) 905 LS00 (0T)¥'iv (g'01) 667
d (%) oN (%) saA d (%) oN (%) saA d (%) oN (%) saA d  (%oN (%) s3A
pauIquoD - 8N AdIN juejdsued -UoN - 85N QHN jueldsued] - 85N QYN IV - 85N QAN

By0
pauiquiod
J1WapeIY
Buimas aonoeld
18y10

sa1e1s psyuun
A1unod
afewa

aleN

19pus)

(@s) ueaw ‘Buionoead siesn

(@s) ueaw ‘(s4A) aby

(s1B14BA1UN) B|RIIBA

Author Manuscript

‘€ 9|geL

Author Manuscript

Author Manuscript

95N QYIA JO SI101Ipald

Author Manuscript

available in PMC 2020 February 19.

Leuk Res. Author manuscript



Page 14

Epstein-Peterson et al.

¥10°0 (90'1-T0T) €0'T sonoe.d ul sies

9€0°0 (¥6'0-v2'0) 87°0 paxIN

8000 (LL'0-81°0) 8€°0 e dsuea)-uoN

ERITEIETEN| juejdsued |

adAy Japinoad

8100 (Byv-LTT) V2T Japuab aewad

(10 9%56) oney sppo (s1qeLreAn|nA) slqerien

(e€) 9 (29) €L pexIN

(tv) 0g (69) v 1ejdsuea1-uoN

(67) 9T (18) 69 juedsues]

6000 adAy aapinoud

()¢ (L9 v (0o (oom) T (cd) e (82) 2 (s2) v (ser 08<
(62) G (toet (et (88) L (6T) ¥ (18) LT (z2) o1 (82) 9 05-G¢
(ee) LT (29) ge (tv) L (69) 0T (t2) 6 6.) v€ (62) €€ (t1) 62 ¥2¢-0T
(eg) 8 (29) 91 (ev) € (29) v (ont (06) 6 (62) 2T (t2) 62 6-G

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Leuk Res. Author manuscript; available in PMC 2020 February 19.



Page 15

Epstein-Peterson et al.

296°0 (%vT) 0T (%zT) § (1) 0T (%wT) Sz (% 'sah) ¢auersodwil st QYN pue asessip o1fojoydiow usamiag uondunsiq
1690 (%8¢) 8¢ (%0¢) €T (%9¢) Gz (%9€) 99 (% *'sak) yueriodw] ase QYA Jo suonepel
(%ee) LT (%T12) 6 (wem) et (%T2) 8¢ juenodw] 310N
(%ee) ve (%0v) LT (%ov) 1€ (%6€) 2L juepodw sy SNJe1S 9oUBLLIOLIAd
L¥9°0 (%vy) 2€ (%8g) 91 (wL8) 5z (%ov) €L juepodwj sse
(%11) 8 (%¥1) 9 (%T2) ¥T (%ST) 8¢ juenodw] a10N
(%19) 9y (%29) 2z (%09) T¥  (%09) 60T juepodw sy SO38USD) J|NJBJON
LT€0 (%S2) 8T (%€e) vT (w6T) €T (%S2) S juenodw ssa
(%61) ¥T (%te) €1 (wre) ez (%L2) 0§ juenodw] 310N
(%T19) L€ (%ev) 8T (%93) 8¢ (%TS) €6 juepodw] sy aby
6200 (%62) T¢ (%92) T (%01) L (%T2) 6€ juepodw sseT
(%9) ¥ (%61) 8 (%sT) 0T (%eT) 22 juenodw] a10N
(%02) 1S (%8vY) 0z (%29) 2 (%29) €TT juepodw] sy adArohrey
6.00 (%S2) 8T (%€e) vT (wt2) 9T (%92) 8¥ juenodw ssa
(%19) vv (%29) 82 (%vS) L& (%09) 60T juenodw] 310N
(%5€) G¢ (%712) 6 (%62) 02 (%0€) vs juepodw] sy UN0d DEM
1170 (%v) € (%z1) § (%91) TT  (%0T) 6T juepodw sseT
d (%) N'paulqwod (%) N ‘Jueldsuell-UON (%) N ueldsuedr (%) N 'V (T 01 pasedwod QYIN) dlgelteA

Author Manuscript

‘v algeL

Author Manuscript

S9|qelIeA [ea1ul]D 1330 03} pasedwiod AHIN 40 WBISM dAIle|Y

Author Manuscript Author Manuscript

Leuk Res. Author manuscript; available in PMC 2020 February 19.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Epstein-Peterson et al.

Table 5:

Hypothetical Case Scenarios

Page 16

Setting Clinical Scenario Management Choice N (%)
Non-transplant (1) Poor-risk AML, MRD-negative CR after induction chemotherapy Recommend for transplant 74 (91%)
(asked of non-transplant and combined providers) . i
Recommend for clinical trial 3 (4%)
Other 3 (4%)
Administer consolidation 1 (1%)
chemotherapy
(2) Poor-risk AML, MRD-positive CR after consolidation chemotherapy Recommend for transplant 35 (50%)
(asked of providers who indicated MRD testing following induction)
Depends on other factors 18 (26%)
Recommend for clinical trial 13 (19%)
participation
Administer maintenance therapy 2 (3%)
Other 2 (3%)
(3) Unspecified-risk AML, MRD positive after induction chemotherapy, Depends on underlying risk 49 (70%)
MRD negative after consolidation chemotherapy
Recommend for transplant 11 (16%)
Expectant management 8 (11%)
Other 2 (3%)
Transplant (4) Persistent MRD after induction chemotherapy, being considered for Recommend against transplant 38 (27%)
transplant
P Administer additional 35 (25%)
chemotherapy
Change conditioning regimen 34 (24%)
None 11 (8%)
Avoid use of T-cell depleted graft 10 (7%)
Depends on other clinical 7 (5%)
factors ™
Other 4 (3%)
Change transplant donor type 1 (1%)
(5) Poor-risk AML 60 days following allogeneic transplant, no Administer hypomethylating 64 (46%)
morphologic evidence of disease, but MRD positive agents or targeted therapies
Expectant monitoring 26 (19%)
Donor lymphocyte infusion 19 (14%)
Taper immunosuppression * 15 (11%)
Recommend for clinical trial 9 (6%)
Other 6 (4%)
Administer further chemotherapy 1 (1%)

*
These responses were frequently mentioned in free-text for “other” and were therefore converted into separate question responses
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