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In this issue of Haematologica, Yerushalmi and colleagues
explore what happens to patients with acute myelogen-
ous leukemia (AML) and myelodsyplastic syndromes
(MDS) who relapse after a first allogeneic hematopoietic
stem cell transplant (HSCT1) with the purpose of under-
standing the benefit of a second transplant (HSCT2) - the
second chance.! When HSCT is performed in AML and
MDS, relapse still remains the most common cause of
failure even though the treatment is administered with
the intent to achieve long-term survival free of graft-ver-
sus-host disease (GvHD). Of the 407 patients included in
this single-center, retrospective study, 62 had HSCT2
(15%) and 345 did not. The 5-year overall survival rates
were 25% (95% confidence interval [95% Cl]: 14-36%) and
7% (95% Cl: 4-10%) in the transplant and non-transplant
groups, respectively (Figure 1). These results mirror the
overall 10-15% long-term survival rate often quoted after
post-transplant relapse and the long-term survival rates
reported after HSCT2 by other single centers,?*® in coop-
erative groups,* or through meta-analysis.® In most of
these studies, less than one third of patients reached
HSCT2. In the study by Yerushalmi et al., 28% of patients
died in the first 2 months after relapse and could not be
considered for HSCT2. Non-relapse mortality in this series
was 26%, similar to that in many other studies,?® and dis-
ease relapse was the main reason for lack of success after
HSCT2.

The multivariable analysis conducted by Yerushalmi et al.
demonstrated that female gender was the only factor as-
sociated with a better overall survival, whereas short re-
mission after HSCT1, acute GvHD after HSCT1, HSCT2 from
a haploidentical or matched unrelated donor, and relapse
in earlier years of the study were associated with worse
survival, suggesting that non-relapse mortality has im-
proved with time. Why female recipients fare better in this
situation is unclear and has not been noted in many other
series. Others have found that chronic GvHD after the first
transplant and a Hematopoietic Cell Transplant-specific
Comorbidity Index of 22 are associated with inferior pro-
gression-free survival and overall survival after HSCT2.?
One of the important analyses in the paper by Yerushalmi
et al. was a multivariable analysis of all relapsed patients,
with HSCT2 entered as a time-dependent variable. This
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helped to eliminate some of the bias created by patients
who progress or die early after relapse and never reach
HSCT. In this analysis, female gender and having myeloab-
lative conditioning during HSCT1 were associated with
better outcomes, whereas relapse within 6 months after
HSCT1, acute GvHD before relapse, relapse in earlier years,
and not receiving a HSCT2 (P=0.01) were predictive of
poorer overall survival. This may imply that those who are
fit enough for ablative conditioning in HSCT1 will be more
likely to meet performance status and co-morbidity crite-
ria for HSCT2.

In almost all the series examining HSCT2 outcomes, the
main cause of death is disease recurrence rather than
GvHD or other non-relapse causes, and the majority of
patients receive reduced intensity conditioning and most
are in remission. Likewise, those who underwent HSCT2
in the study by Yerushalmi et al. tended to be younger
than those who did not undergo HSCT2, but HSCT2 could
be performed into the upper 70s, and median age at sec-
ond transplant was 58 years. Most of the HSCT2 patients
received GvHD prophylaxis with cyclosporine and methot-
rexate. Whether incorporation of post-transplant cyclo-
phosphamide will influence the ability to perform second
transplants favorably or unfavorably has not been exam-
ined, and most series reported to date have not included
many patients undergoing haploidentical HSCT1. Most pa-
tients had HSCT1 when in first complete remission, but
whether performed in first or subsequent remission did
not influence outcomes after HSCT2. Minimal residual dis-
ease status was not available prior to either transplant.
In univariate analysis, survival in those with active disease
at the time of HSCT2 was no different from those in com-
plete remission. This was not significant in multivariable
analysis, and in most series, disease status at the time of
HSCT2 is predictive of overall survival.?

In some centers, about half of second transplants are ac-
complished using the same donor as that for the first
transplant® whereas in this series by Yerushalmi et al. only
patients receiving grafts from different donors were con-
sidered to have undergone HSCT2. Most analyses have
shown that whether the same or a different donor is used,
overall survival is comparable.*”” Non-T-cell-depleted
haplo-identical transplants have been used for HSCT2,
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but non-relapse mortality was higher, and overall survival
was not better.’

Current management in the post-HSCT relapse setting is
limited to supportive care, withdrawal of immune sup-
pression, chemotherapy, hypomethylating agents,® tar-
geted agents such as FLT3 or IDH2 inhibitors, donor
leukocyte infusions, or HSCT2. More research is needed
to find new effective therapies for post-HSCT relapse and
to determine how available therapies can be best used.
For example, can more effective bridging therapies that
reduce disease burden pre-HSCT2 or more effective con-
ditioning regimens for HSCT2 allow progress?® Also, hypo-
methylating agents alone or in combination with
venetoclax are being used more commonly with or with-
out donor lymphocyte infusions in patients who relapse
after HSCT1. It will be interesting to study in the future
how these regimens impact bridging to and results of
HSCT2.'°

The study by Yerushalmi et al. has the limitations of a
single-center, retrospective analysis. Patients who re-
lapsed after haploidentical transplants or cord blood
transplants were not included in this series, and those
who received a second transplant from the same donor
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Figure 1. Disposition of the
407 patients who relapsed
after hematopoietic stem cell
transplant in the study by Ye-
rushalmi et al." AML: acute
myelogenous leukemia; MDS:
myelodysplastic  syndrome;
HSCT2: second hematopoietic
stem cell transplant; OS: ove-
rall survival; GvHD: graft-ver-
sus-host disease; URD:
unrelated donor.
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(n=7) were not included in the HSCT2 group. Nevertheless,
this work does add to our knowledge of what can be ex-
pected of second allografts and what variables are impor-
tant to consider as decisions about treatment options are
made with patients and families. While unlikely that a ran-
domized study will ever be conducted to address post-
relapse treatment options due to patients’ heterogeneity,
patient and physician preferences, and other logistical
barriers, the emphasis must be on relapse prevention,
early detection of relapse through measurable residual
disease evaluation, and continued development of more
effective immune therapies and targeted therapies which
could have an impact in a post-transplant relapse setting.
Anti-relapse strategies in those undergoing HSCT2 are
also needed. The series presented here shows us that, to
date, second transplants offer the best chance for sur-
vival, but better tolerated and more effective second
chances are needed.

Disclosures

JL has sat on advisory boards for Blueprint Sciences, BMS,
Servier, Pharmacosmos and Daiichi Sankyo, and participa-
ted in a Data Safety Monitoring Board for Syros.

Haematologica | 108 July 2023
1719



EDITORIAL

References

J. Liesveld

.Yerushalmi Y, Shem-Tov N, Danylesko I, et al. Second
hematopoietic stem cell transplantation as salvage therapy for
relapsed acute myeloid leukemia/myelodysplastic syndromes
after a first transplantation. Haematologica.
2023;108(7):1782-1792.

.Zuanelli Brambilla C, Lobaugh SM, Ruiz JD, et al. Relapse after
allogeneic stem cell transplantation of acute myelogenous
leukemia and myelodysplastic syndrome and the importance of
second cellular therapy. Transplant Cell Ther. 2021;27(9):771.

.Yalniz FF, Saliba RM, Greenbaum U, et al. Outcomes of second
allogeneic hematopoietic cell transplantation for patients with
acute myeloid leukemia. Transplant Cell Ther. 2021;27(8):689-695.

.Ruutu T, de Wreede LC, van Biezen A, et al. Second allogeneic
transplantation for relapse of malignant disease: retrospective
analysis of outcome and predictive factors by the EBMT. Bone
Marrow Transplant. 2015;50(12):1542-1550.

.Kharfan-Dabaja MA, Labopin M, Brissot E, Ket al. Second
allogeneic haematopoietic cell transplantation using HLA-
matched unrelated versus T-cell replete haploidentical donor
and survival in relapsed acute myeloid leukaemia. Br J
Haematol. 2021;193(3):592-601.

.Christopeit M, Kuss O, Finke J, et al. Second allograft for

hematologic relapse of acute leukemia after first allogeneic
stem-cell transplantation from related and unrelated donors:
the role of donor change. J Clin Oncol. 2013;31(26):3259-3271.

7.Shimoni A, Labopin M, Finke J, et al. Donor selection for a

10.

second allogeneic stem cell transplantation in AML patients
relapsing after a first transplant: a study of the Acute Leukemia
Working Party of EBMT. Blood Cancer J. 2019;9(12):88.

.Yoshimoto G, Mori Y, Kato K, et al. Azacitidine for the treatment

of patients with relapsed acute myeloid leukemia after
allogeneic stem cell transplantation. Leuk Lymphoma.
2021;62(12):2939-2948.

.Finke J, Schmoor C, Stelljes M, et al. Thiotepa-fludarabine-

treosulfan conditioning for 2nd allogeneic HCT from an
alternative unrelated donor for patients with AML: a prospective
multicenter phase Il trial. Bone Marrow Transplant.
2022;57(11):1664-1670.

Zhao P, Ni M, Ma D, et al. Venetoclax plus azacitidine and donor
lymphocyte infusion in treating acute myeloid leukemia patients
who relapse after allogeneic hematopoietic stem cell
transplantation. Ann Hematol. 2022;101(1):119-130.

Haematologica | 108 July 2023
1720



