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T-cell prolymphocytic leukemia is a rare subtype of mature T-cell non-Hodgkin Iymphoma1’2
with poor prognosis. Recently the first consensus criteria have been proposed by the T-PLL
International Study Group (TPLL-ISG)3 to allow the systematic approach to the diagnosis, treatment,
and response assessment.

Treatment of T-PLL is challenging. Alemtuzumab, an anti-CD52 monoclonal antibody,
administered intravenously4 is considered the mainstay of the first first-line treatment. Alemtuzumab is
associated with objective response rates (ORR) higher than 90%, but with short duration of response
and progression-free survival (PFS) between 8 and 11 months®. Therefore, despite the high ORR, it is
recommended to offer consolidative treatment to all eligible patients. Allogeneic hematopoietic cell
transplantation (allo-HCT) is considered the golden standard for this indication though it is associated
with only modest long-term disease control®”. Autologous hematopoietic cell transplantation (auto-
HCT) is cited as an option®®. The vague recommendation for auto-HCT is a result of extremely scarce
data for this potential therapeutic optionw’”.

The current study aimed to study outcomes after auto-HCT using data from the EBMT, an
organization comprising over 600 transplant centres from mainly Europe. EBMT centres commit to
obtain informed consent according to the local regulations applicable at the time in order to report
pseudonymized data.

Patients diagnosed with T-PLL undergoing their first auto-HCT between 2000 and 2019
were selected. Data to verify the diagnosis, as well as clarification on treatment pre and post auto-
HCT and cause of death, was requested from participating centres.

T-PLL was diagnosed based on the TPLL-ISG consensus criteria’. In our study the diagnosis
could be verified for patients for whom additional confirmatory data was provided by the participating
centers.

The primary objective was to assess overall survival (OS). The secondary objectives were to
examine PFS (the time between auto-HCT and relapse/progression of disease or death), relapse
incidence (RI), non-relapse mortality (NRM), cause of death, incidence of second primary
malignancies (SPM) and response to treatment. Response to treatment at day 100 was assessed
according to TPLL-ISG recommendations®.

We separately analysed a subset of patients for whom data was available to ascertain that
these were patients who obtained a response to the first line alemtuzumab and who proceeded to
consolidation with auto-HCT (the post-alemtuzumab consolidation group). A second, smaller subset
consisted of those patients in the post-alemtuzumab consolidation group who had received
alemtuzumab as monotherapy (the post-alemtuzumab monotherapy consolidation group).

The median follow-up was calculated using the reverse Kaplan—Meier estimator. The Kaplan-
Meier estimator was used for OS and PFS, and the crude cumulative incidence estimator was used for
the competing events — RI together with NRM, and SPM. The log-rank test was used to assess
differences between groups in OS and PFS and Gray’s test was used to assess differences in Rl and
NRM according to sex, age, disease status and Karnofsky performance status, year of auto-HCT, total

body irradiation (TBI) and number of pre-treatment lines. All statistical tests were 2-sided and p-values



<0.05 were considered significant. All analyses were performed in R version 4.2.2 using ‘survival’,
‘cmprsk’, and ‘prodlim’ packages.

Forty-two patients were initially identified. Additional confirmatory data were obtained for 21
of these patients, among whom 19 fulfilled the diagnostic criteria for T-PLL. Two patients were
excluded based on immunophenotype. Thus, 40 T-PLL patients from 31 centers form the “whole
group” for this analysis (Table 1). In 25 of these 40 patients detailed information on pretreatment was
available (Figure 1). Twenty-four patients of these 25 (96%) had been exposed to alemtuzumab
before auto-HCT. Twenty patients (80%) received only 1 line of previous therapy.

In the 20 patients for whom auto-HCT was used as a first line consolidation, one patient did
not receive alemtuzumab but fludarabine and cyclophosphamide. Thus, the “post-alemtuzumab first
line consolidation group”, as defined above, consisted of 19 patients including 15 patients who
received alemtuzumab as monotherapy (the “post-alemtuzumab monotherapy first line consolidation
group”). In these 15 patients, the median interval between start of first line alemtuzumab and auto-
HCT was 8.1 (IQR 6.1-9.2) months.

Data on mobilization was available for 13 patients. Twelve (92%) patients required only 1
mobilization attempt, while 1 (8%) required 2 mobilization attempts. The first mobilization was
performed solely with granulocyte colony stimulating factor (G-CSF) in 7 (54%) patients, with G-CSF
and plerixafor in 1 (8%) patient. In other patients, hematopoietic cells were collected after
chemotherapy and G-CSF i.e., cyclophosphamide in 4 (31%) and DHAP in 1 (8%). Median time to
mobilization from the initiation of alemtuzumab treatment was 25 weeks (range, 15-81).

Information on conditioning was available in 37 patients. Most received chemotherapy-
based conditioning: BEAM (22, 59%), BEAC (6, 16%), and FEAM (3, 8%). In 3 patients
alemtuzumab was incorporated into the conditioning regimen. Four (10%) patients received TBI
(10.4-13 Gy). Engraftment was achieved in all evaluated patients.

For the whole group of evaluable patients (n=34), the ORR at 100 days post auto-HCT was
88% (95% CI 72-97%). Importantly 7 out of 34 patients (21%) improved their response after auto-HCT
to complete remission (CR) while one (3%) partial remission (PR) patient experienced direct
progression post-transplantation.

With a median follow-up of 87.7 months (IQR, 41.7-89.9) the 4-year OS, PFS, cumulative RI
and NRM estimates were 34% (95% CIl 19-50%), 29% (95% CI 14-44%), 66% (95% CI| 50-81%), and
5% (95% CI 0-12%), respectively (Figure 1a-d).

For the post-alemtuzumab first-line consolidation group (n=19) the ORR at 100 days was
85% (95% CI 65-96%). OS, PFS and cumulative Rl estimates after 4 years were: 39% (16-63%), 34%
(11-56%), 66% (44-89%). There was no NRM (Figure 1a-d) in this group.

For the post-alemtuzumab monotherapy consolidation group (n=15) the 4-year OS and PFS
were 47% (95% CI 21-72%) and 37% (95% Cl 11-63%), respectively.

Table S1 shows probabilities of OS and PFS and cumulative incidences of Rl and NRM at 2
years after auto-HCT for the evaluated prognostic factors. None of these were significantly associated
with analyzed outcomes in univariable analyses. Only 3 patients with a death before relapse were

observed during follow-up.



The most frequently reported cause of death among the 29 patients with data available on the
cause of death was relapse/ progression (n=16), followed by infection (n=5), secondary malignancy
(n=3) and other causes of death (n=5). In the whole group, 31 patients had data on SPM status
available, the 4-year cumulative incidence of SPM was 19% (4-34%). Among the whole group of
patients (n=40), there were 25 patients with data available on post-auto-HCT therapy. The
cumulative incidence of having received post-auto treatment at 4 years was 73% (95% CI 56-91%).
Alemtuzumab was given in 62% of patients who had received post-auto therapy. In 7 patients an

allo-HCT was recorded after auto-HCT (Supplementary Table S2).

Summarizing, this retrospective study analyzed the outcomes of 40 T-PLL patients treated
with auto-HCT. Unfortunately, we were not able to answer the question why patients with T-PLL
underwent auto-HCT instead of allo-HCT as it was not part of the data collection.

As a large majority of patients received BEAM-like conditioning regimens, the effect of TBI-
based conditioning on outcome after auto-HCT cannot be assessed. Further research is needed to
answer the question of the role of TBI in HCT for T-PLL. While it is a well-known fact that T-PLL is
refractory to conventional chemotherapy, it was surprising to find, high dose chemotherapy followed
by auto-HCT was effective in T-PLL. ORR at +100 days for the whole group of evaluable patients
post auto-HCT was 88%. Response after auto-HCT had improved to CR in 7 out of 34 (21%)
evaluable patients. Among patients transplanted in CR, all patients retained their response after the
treatment. For the entire cohort, efficacy of this approach was highlighted but additionally showed
that improvements were required; the 4-year OS was 34%, the 4-year PFS 29%, the 4-year Rl 66%,
and the 4-year NRM 5%. These are important findings, ensuring that at least in the short-term auto-
HCT appears safe and efficacious considering potential, deferred in time future therapeutic
strategies.

Relapse or progression constituted the most prevalent cause of death in the whole cohort of
patients. The occurrence of SPM in T-PLL patients was surprisingly high with a 4-year cumulative
incidence of SPMs of 19% (but with wide confidence intervals). It cannot be elucidated whether this is
the result of the T-PLL treatment, or an inherent feature of T-PLL. We were not able to find in the
published papers any information on SPM in T-pLL38101213
When compared to reported results of allo-HCT performed for T-PLL, the outcomes of auto-

HCT seem to be comparable, or only modestly worse5'7'14'15(

Supplementary Table S3).

Limitations of the study are those applicable to retrospective, registry-based studies including
missing data, lack of precise information on pre-treatment, diagnostic verification in all subjects.
Nevertheless, this study, the first to report a significant number of patients, does suggest that high
dose therapy followed by auto-HCT is a valid therapeutic option in the treatment of T-PLL with
acceptable efficacy and low toxicity. Even if it probably does not represent a curative strategy, until
new approaches are found, auto-HCT can be proposed as consolidation to extend response duration

specially after alemtuzumab.
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Table 1 Patients’ and T-PLL characteristics at diagnosis and at auto-HCT. The characteristics are

provided for all patients, for the subset of the post-alemtuzumab consolidation group of patients, and

for the smallest subset of the post-alemtuzumab monotherapy consolidation group of patients (see

Figure 1). Patient-, disease-,

and transplant-related variables are expressed as median and

interquartile range (IQR) for continuous variables and frequencies for categorical variables.

Post-alemtuzumab

Post-alemtuzumab

Whole consolidation monotherapy
group group consolidation group
N (%) N (%) N (%)
Total 40 (100) 19 (100) 15 (100)
Patient sex
Male 23 (58) 11 (58) 8 (53)
Female 17 (42) 8 (42) 7 (47)
Age at diagnosis; median (IQR); years 61 (50.3-66.2) 64 (60-68) 65 (61-68)

Year of diagnosis; median (IQR)

2009 (2006-2013)

2012 (2007-2014)

2012 (2007-2015)

WBC count at diagnosis; median (IQR);

x10%/L; missing 22 56.6 (24-232.8) 62 (51-237) 58 (52-204)
Cytogenetics; missing 19
Normal karyotype 5 (24) 3 (21) 2 (18)
Abnormal karyotype 16 (76) 11 (79) 9(82)
Specific abnormalities*
abn14q23 9 (56) 6 (55) 4 (44)
abnXq28 2 (12.5) 2 (18) 1(11)
neither abn14g23 nor abnXq28 5(31) 4 (36) 4 (44)
abn11922.3 4 (25) 2 (18) 1(11)
complex karyotype 9 (56) 7 (64) 5 (56)
Age at auto-HCT, median (IQR) 62 (53-67) 66 (61-69) 66 (62-69)
<65 24 (60) 9 (47) 7 (47)
65-70 12 (30) 7 (37) 6 (40)
70 or more 4 (10) 3 (16) 2 (13)
KPS at auto-HCT; missing 8
<80 7 (22) 3(16) 2 (13)
90 or 100 25 (78) 16 (84) 13 (87)
HCT-CI; missing 14
low risk (0) 14 (54) 8 (47) 6 (46)
intermediate risk (1-2) 5(19) 3(18) 2 (15)
high risk (=3) 7 (27) 6 (35) 5(38)
Year of auto-HCT
<2010 17 (42) 6 (32) 5(33)
2010-2019 23 (58) 13 (68) 10 (67)
Interval diagnosis - auto-HCT; median (IQR);
months 8.8 (6.4-17.7) 9 (7.3-16.9) 9.7 (7.7-16.9)




Disease stage at auto-HCT

CR 27 (67) 11 (58) 9 (60)
PR 10 (25) 6 (32) 4(27)
Stable disease 2 (5) 2 (10) 2 (13)
Relapse / progression 1(3)

Number of previous lines of therapy; missing

15
1 20 (80) 19 (100) 15 (100)
2 5 (20)

Alemtuzumab before auto-HCT; missing 15 24 (96) 19 (100) 15 (100)

Months between start of the first pretreatment

and auto-HCT, median (IQR), missing 15 7.4 (6-11.8) 7.4 (6.1-9.2) 8.1 (6.1-9.2)

* More than one category possible for each patient, hence percentages do not add up to 100%.

(Percentage calculated as the percentage among patients with an abnormal karyotype)

auto-HCT- autologous hematopoietic cell transplantation, CR — complete remission, HCT-CI —

hematopoietic cell transplantation comorbidity index, IQR - interquartile range, KPS — Karnofsky

performance status, PR — partial remission, WBC - white blood cells




Figure Legends

Figure 1 Flow diagram depicting the number of patients with different types of treatment before auto-
HCT (AraC — cytarabine, CHOP — cyclophosphamide/ doxorubicine/ vincristine/ prednisone, DHAP —
dexamethasone/ cisplatin/ cytarabine, FC — fludarabine/ cyclophosphamide, Hyper-CVAD —
cyclophosphamide/ doxorubicin/ vincristine/ dexamethasone, MTX — methotrexate, PDN — prednisone)
* whole group

** post-alemtuzumab first line consolidation group

*** the post-alemtuzumab monotherapy consolidation group

Figure 2 Outcome after auto-HCT, a) Overall survival (OS), b) progression-free survival (PFS), c)
relapse incidence (RI) and d) non-relapse mortality (NRM) of patients undergoing autologous
hematopoietic cell transplantation (auto-HCT). Shaded areas represent the 95% confidence intervals.
The figures below the graph are the number of patients at risk. The “Consolidation" patients (blue line)
are patients with available detailed data receiving auto-HCT as a consolidation of response after first
line alemtuzumab (either in monotherapy or in combination). This group is a subset of “All” patients

representing the whole group (red line). Hence the groups cannot be compared using a statistical test.



40 patients included*;
diagnosis of T-PLL and
auto-HCT
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15 patients missing data on
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25 patients with detailed
information on
pretreatment
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20 patients who received
only 1 line of therapy
before auto-HCT
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HCT:

- 1tline: Pentostatin — 2" line: Alemtuzumab (n=1)

- 1stline: Pentostatin — 2" line: Alemtuzumab/ AraC/
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- 18tline: Hyper-CVAD — 2" line: Alemtuzumab-
CHOP; DHAP for mobilization (n=1)

\4

1 patient who did not
receive alemtuzumab, but
instead received FC

19 patients** who received

alemtuzumab before auto-HCT:

- in monotherapy*** (n=15)
- with chlorambucil (n=1)
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Supplementary Table S1 Univariable probabilities/cumulative incidences (95% confidence intervals) at 2 years after auto-HCT for overall survival (OS),
progression free survival (PFS), non-relapse mortality (NRM) and relapse incidence (RI). For the whole group of evaluable patients the 1-year and 2-year OS
was estimated at 72% (95% CI 58-86%) and 44% (95% CIl 28-59%), and the 1-year and 2-year PFS at 56% (95% CIl 41-72%) and 36% (95% CIl 21-51%). The
6-month, 1-year and 2-year Rl was 20% (95% CI 8-33%), 41% (95% CIl 26-56%), and 59% (95% CI 44-75%), while the 1-year, and 2-year NRM was 3% (95%
CI 0-8%), and 5% (95% CI, 0-12%) respectively. The 1- and 2-year probabilities of OS and PFS were obtained using Kaplan-Meier methods and the 1- and 2-
year cumulative incidence of NRM and RI was obtained using the crude cumulative incidence estimator. P-values were obtained with the log-rank test for OS
and PFS and Gray’s test for NRM and RI and events artificially censored at 4 years. BEAM: carmustine, etoposide, cytarabine and melphalan; CR: complete

response; TBI: total body irradiation.

2-year OS p 2-year PFS p 2-year NRM p 2-year RI p

Age <65 years 52% (32-73%) 0.50 39% (19-59%) 0.39 0% (0-0%) 0.09 61% (41-81%) 0.98
265 years 31% (9-54%) 31% (9-54%) 12% (0-29%) 56% (32-81%)

Sex Male 50% (29-71%) 0.69 41% (20-61%) 0.67 9% (0-21%) 0.21 50% (29-71%) 0.33
Female 35% (13-58%) 29% (8-51%) 0% (0-0%) 71% (49-92%)

Year of auto-HCT <2010 59% (35-82%) 0.19 46% (22-70%) 0.3 0% (0-0%) 0.21 54% (30-78%) 0.65
22010 32% (12-51%) 27% (9-46%) 9% (0-21%) 63% (43-84%)

Karnofsky score at auto-HCT <80 43% (6-80%) 0.86 43% (6-80%) 0.79 14% (0-40%) 0.07 43% (6-80%) 0.42
90-100 46% (26-66%) 42% (22-61%) 0% (0-0%) 58% (39-78%)

Interval between diagnosis and auto-HCT | <12 months 42% (22-61%) 0.36 38% (18-57%) 0.63 8% (0-19%) 0.26 54% (34-74%) 0.99
212 months 47% (21-72%) 33% (10-57%) 0% (0-0%) 67% (43-90%)

Number of previous lines of therapy 1 50% (28-72%) 0.96 50% (28-72%) 0.45 0% (0-0%) * 50% (28-72%) 0.45
2-3 40% (0-83%) 20% (0-55%) 0% (0-0%) 80% (45-100%)

Status of T-PLL at auto-HCT CR 46% (27-65%) 0.56 38% (20-57%) 0.31 4% (0-11%) 0.60 58% (39-77%) 0.53
Other 38% (12-65%) 31% (6-56%) 8% (0-22%) 62% (35-88%)

Conditioning BEAM 38% (17-59%) 0.75 38% (17-59%) 0.91 5% (0-14%) 0.90 57% (36-78%) 0.97
Other 50% (27-73%) 33% (12-55%) 6% (0-16%) 61% (39-84%)

TBI in conditioning yes 75% (33-100%) 0.88 50% (1-99%) 0.86 0% (0-0%) 0.73 50% (1-99%) 0.96
no 41% (25-58%) 35% (19-51%) 3% (0-9%) 62% (46-78%)

*: no NRM observed in the group of patients with data on the number of previous therapy lines available.




Supplementary Table S2 Allo-HCT (second transplant) after auto-HCT

Timing of relapse after
auto-HCT (months)

Timing of allo-HCT after
auto-HCT (months)

Timing (months) of last follow

(status at last follow-up; cause of

death)

After relapse after auto-HCT (n=2)

0.8 2.7 4.7 (dead; relapse)

37 41.5 45.7 (dead; relapse)
Without recorded relapse after auto HCT (n=5)

/ 28 5.8 (dead; GvHD)

/ 3.0 87.7 (alive)

/ 11.2 51.5 (alive)

/ 15.9 18.2 (dead; 2" malignancy)

/ 27.4 42.3 (alive)




Supplementary Table S3 Efficacy of allo-HCT for T-PLL in published reports (ALWP JS - Adult Lymphoma Working Group of the Japan Society, IQR —
interquartile range, NR — not reported, OS — overall survival, PLL — prolymphocytic leukemia, PFS — progression-free survival, SFGM-TC - French society

for stem cell transplantation, T-PLL — T-cell PLL, yr — year)

Reference Type | Number of Median follow-up Median OS (95% Cl), 0OS (95% ClI) Median PFS (95% Cl), PFS (95% CI) at time point X

of patients (IQR), months months at time point X months

HCT
Current study Auto | 40 87.7 (IQR, 42 -90) | 18.9 (95% Cl 15.1-45.7) 4-yr 34% (19-50%) 14.9 (95% CI 8.5-30.9) 4-yr 29% (14-44%)
EBMT, Wiktor- Allo 37 50 (range, 12-78) 27.8 (NR) 4-yr 42% (25-59%) 19.2 (11.6-46.7) 4-yr 30% (14—46%)
Jedrzejczak, 2019
(1)
EBMT, Wiktor- Allo 41 36 (18-72) 12 (NR) 3-yr 21% (7-34%) 10 (NR) 3-yr 19% (6-31%)
Jedrzejczak, 2012
2)
CIBMTR, Murthy, Allo 266 49 (range, 3-117) NR 4-yr 30% (24- 36.5%) NR 4-yr DFS 26% (20-32%)
2022 (3)
CIBMTR, Kalaycio, Allo 21among 47 | NR NR NR 5.1 (NR) NR
2010 (4) PLL patients

reported

SFGM-TC, Allo 27 33 (range, 6-103) 26 (NR) 3-yr 36% (17-54%) 16.5 (NR) 3-yr 26% (14-45%)
Guillaume, 2015 (5)
Moffitt Cancer Allo 11 48 (range, 6-123) 56 (95% Cl 15-56) 4-yr 56% (24-89%) 15 (95% CI 12-99) 4-yr 45% (13-78%)
Center, Dholaria,
2018 (6)
ALWP JS, Allo 20 51 (range, 12-68) NR 1-yr 58% (33-76%) NR 1-yr 53% (29-72%)
Yamasaki, 2019 (7) 3-yr 40% (18-61%) 3-yr 53% (29-72%)
Heildelberg Allo 10 NR NR 3-yr 50% (19-81%) NR 3-yr 40% (10-70%)
Sellner, 2017 (8)
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