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Methods

Donor Search

Blood for HLA typing was obtained from each patient upon starting induction treatment. High-
resolution molecular typing using polymerase chain reaction (PCR) in the sampled DNA with
sequence-specific primers was performed for HLA A, B, and C as well as for class II alleles
(HLA DRBI1 and DQBJ1). In the case of potential matched siblings, the goal was to achieve
HLA results by day 14 after starting induction chemotherapy and at least low/ intermediate
resolution for unrelated donor search results by day 21. In addition, the "Donor Search Centre"
was notified once the patient was identified as having a "probably refractory disease" according
to suggestive findings in the day 14 marrow (if patients received 7+3) or day 21 marrow (in
case received VEN-AZA), unrecovered blood count by day 28, or evidence of progression early
during treatment. This notification was done to shorten donor identification time in cases no
results were finalized by 14-21 days. In specific cases when donor clearance has not finalized,
patients could have started the first block prior to full clearance, but were given the second

block only after full clearance of the donor was approved.
Treatment

The FITCy protocol is a modified version of the FLAMSA protocol, essentially omitting
amsacrine. In detail, patients were initially treated with fludarabine (30 mg/m2/d) and
cytarabine (2 g/m2/d <65 years or 1 g/m2/d if > 65 years) for 5 consecutive days from day -13
to day -9. This block was followed by a 3-day break. The RIC part was based on 2 Gy twice
daily TBI (day -5) and cyclophosphamide (40 mg/kg/d in case of a matched related donor and
60 mg/kg/d in case of a matched unrelated donor) from day -4 to day -3. In cases of haplo-
identical donor, the pre-transplant cyclophosphamide dose was reduced to 25.5 mg/kg/d and
post-transplant cyclophosphamide 14.5 mg/kg/d was administered on days +3 and +4. Anti-
thymocyte globulin, ATG (Grafalon, Neovii) was given at 5 mg/kg BW/d for both matched
siblings and unrelated donors (the protocol was amended on January 2018 to include ATG for
all patients after interim analysis showed a high rate of GVHD). Venetoclax was added for the

first 12 days of preparative regimen since January 2020 to increase efficacy. As a graft source,



G-CSF mobilized peripheral blood stem cells (PBMC) were preferred and bone marrow (BM)

was accepted at the donor’s preference. No graft manipulation was performed.

Supportive care

All patients were hospitalized in a designated ward in single-bed rooms equipped with HEPA
filters. All patients receiving FITCy were given prophylaxis with ciprofloxacin. Antifungal
prophylaxis consisted of posaconazole (300 mg/d) or voriconazole (200 mg, twice daily) and
HSV/VZV prophylaxis of valacyclovir (1000 mg/d) or acyclovir (1600 mg/d). Pneumocystis
jirovecii prophylaxis consisted with co-trimoxazole 3 days per week. Since 2023, all CMV-pos
patients were given letermovir. Weekly monitoring of peripheral blood CMV-DNA by PCR was
performed. In case of CMV reactivation, valganciclovir or intravenous ganciclovir treatment
was initiated. During the period of neutropenia, a weekly monitoring of galactomannan antigen
in the peripheral blood was performed. Prophylaxis of graft versus host disease (GvHD)
consisted of cyclosporine A (CsA, given from day —1 to +100 adjusted to serum level (200—
350 ng/ml), tapered from day +100 and discontinued up to day +180, if no signs of GVHD were
present and mycophenolate mofetil (MMF, 2 g/day in matched related donors and 3 gr/day in
unrelated donors given from day 0 to +30, tapered from day +30 and discontinued from day
+50). In case of CsA side effects or non-tolerability, CsA was replaced by tacrolimus adjusted
to serum level (5-15 ng/ml). During hospitalization, clinical status, adverse events,
haematological as well as biochemistry parameters were monitored on a daily basis. After
discharge, patients were followed in the outpatient clinic at least twice per week until day +60
with gradually longer intervals thereafter. Regimen-related toxicities were graded according to
the CTCAE 5.0. Acute and chronic GVHD were graded and staged by the standard MAGIC and
NIH criteria, respectively.(1, 2)

Evaluation of disease and response

Since majority of patients had refractory disease, the disease stage and time-from-diagnosis
components of the AL-EBMT score were not applicable.(3)We therefore calculated a modified

score including four domains: age (70—74 vs. >75 years), Karnofsky performance status, donor



type, and female-to-male donor—recipient mismatch. Each adverse factor was assigned 1 point

(range 0—4), and patients were categorized as low risk (0—1) or high risk (2—4).

Engraftment was defined as the first of 3 days with a neutrophil count of more than 0.5 x 10°/L
and a non-transfused platelet count of more than 20 x 10°/L. Disease response and donor whole
marrow chimerism were assessed at day +30 and day +100 in BM. Complete remission (CR)
was defined as less than 5% blast cells in BM by cytomorphology and flow-cytometry, and
neutrophils of more than 1500/uL. Hematologic relapse was defined by the reappearance of
blast cells in the PB, or by more than 5% blast cells in BM. Death from leukemia was defined as
death with refractory disease after transplantation or death from any cause after post-
transplantation relapse. Non-relapse mortality (NRM) was defined as death from any cause
other than refractory disease or relapse. GVHD-relapse—free survival (GRFS) was defined as
the time from transplantation to the first occurrence of grade III-1V acute GVHD, systemic

therapy—requiring chronic GVHD, relapse, or death from any cause, whichever occurred first.

Because no randomized studies have evaluated HCT in elderly patients with primary refractory
AML, survival was benchmarked against contemporary non-transplant salvage cohorts reported
in comparable age groups and disease settings. Three published cohorts were selected for
comparison: Park et al.(4) - 88 patients with relapsed/refractory AML (median age 69 years;
37% > 70) treated with venetoclax + azacitidine = FLT3/IDH inhibitors or intensive
chemotherapy; Bouligny et al. (5) - AML treated with a 10-day decitabine regimen (mixed
upfront and relapsed settings; median age 67.5 years); and Ritchie et al. (6) - 102
relapsed/refractory AML patients treated with repeated 10-day decitabine cycles (median age

for the salvage subset not reported).



Legends
Supplemental Figure 1 - OS According to Multivariable Risk Score

Supplemental Figure 2 - Kaplan—-Meier comparison: Patients with primary refractory AML who
received sequential therapy vs heuristic comparators (exponential medians)



Supplemental Figure 1
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