
althoughavailable data for the control of neoplastic clonal erythrocytosis
are limited, ACE inhibitors in PVmay be safe and possibly efficacious.

To tackle this issue, we reviewed the ECLAP database, looking at
the group of patients with arterial hypertension. The ECLAP study
included a cohort of 1638 PV patients whowere screened for inclusion
in the trial. To assure a representative sample of the spectrum of the
disease burden of the participating centers, all patients (N5 1638)with
newandold diagnoses of PV (made according to the criteria established
by the PolycythemiaVera StudyGroup)were included in a prospective
studywith no exclusion criteria with respect to age, therapy, or duration
of disease. Treatment strategies had to comply with the recommenda-
tion of maintaining the HCT value at ,0.45 and the platelet count at
,4003 109/L. Cytoreductive therapy was used in 61% of cases and in
the majority included hydroxyurea. Data regarding clinical outcomes,
treatments, and laboratory values during the prospective follow-upwere
recorded at follow-up visits at 12, 24, 36, 48, and 60 months. At study
entry, 647 patients were receiving antihypertensive drugs (ACE
inhibitors [n 5 285, 44%] or other drugs [n5 362, 56%]; in detail,
calcium antagonists [n 5 177, 49%], diuretics [n 5 96, 27%] and
beta-blockers [n5 103, 28%], alone or in combination). The group
of patients taking ACE inhibitors did not significantly differ from
patients receiving other antihypertensive drugs in terms of sex, age,
conventional risk stratification, blood counts, and other than hypertension
CV risk factors (data not shown). Instead, patients in theACEgroupwere
treated with chemotherapy significantly less frequently than patients
the other group (57%vs 68%, respectively;OR, 0.78,P5 .006). This
univariate finding was confirmed in multivariable model (OR, 0.62;
95% CI, 0.44-0.88; P5 .008) adjusted for sex, age, previous thrombo-
sis, blood counts, smoking, diabetes, and hypercholesterolemia. These
findings remained constant during the follow-up visits of the study
(Figure 1), where, in spite of less chemotherapy use, the median values
of HCT were not different between the two groups compared. Of note,
Kaplan-Meier curves of thrombosis-free survival were superimposable
in the patients treated with or without ACE inhibitors (86% vs 87% at
36 months, respectively; log-rank test, P5 .653; data not shown).

Therefore, from these data, it would seem that the most appropriate
drugs for PV patients with hypertension are ACE inhibitors that could
simultaneously control arterial blood pressure and abnormal erythro-
poiesis and consequently reduce the need of cytoreductive drugs.
However, this remains a research question that should be confirmed in
well-designed prospective clinical trials.
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Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare formof
acute myeloid leukemia (AML) that has been recognized as a distinct
entity in the 2008 World Health Organization classification
of hematopoietic tumors.1 BPDCN is characterized by frequent skin
and bone marrow involvement and an aggressive course.2 Although
acute leukemia-type induction chemotherapy (eitherAML-type or acute
lymphoblastic leukemia-type) may provide high rates of initial
response, relapse will eventually happen, and prognosis remains
dismal.3-7 Alternatively, long-lasting remissions have been observed
after allogeneichematopoietic stemcell transplantation (allo-HSCT).3-10

In 2013, the European Group for Blood and Marrow Transplantation
reported the largest cohort of patients with BPDCN receiving allo-
HSCT (n5 34), with a 3-year overall survival (OS) of 41%.8 Of note,
only 9 patients in this study had received reduced-intensity conditioning
(RIC) regimens, with a very poor outcome and a nonrelapse mortality
(NRM) rate above 40%. Thus, the benefit of allo-HSCT seemed to be
restricted to patients who could receive a myeloablative conditioning
regimen (MAC), and was only observed if patients were transplanted
in first complete remission (CR1). However, similar to other types of
AML, BPDCN mostly affects elderly patients (median age at diagno-
sis,;65 years),most ofwhomare not eligible forMAC.Another recent
study showed no difference in OS after RIC or MAC, but patient
numberswere far too small to drawanyfirmconclusion (n58 forMAC
and n 5 6 for RIC).9 Therefore, to evaluate the role of RIC
or nonmyeloablative (NMA) conditioning regimens in this setting, we
conducted a multicenter retrospective study of French patients who
underwent allo-HSCT for BPDCN.

All cases were retrospectively collected from the database of the
French Society of BoneMarrowTransplantation andCell Therapy.We
excluded pediatric cases (n5 4). FromFebruary 2003 to January 2014,
43 adult patients with BPDCN received allo-HSCT in 21 French
centers. Six of those cases were previously reported.8 All cases were
centrally reviewed to calculate the immunophenotypic diagnostic
score.11 In 28 cases (65%), the score was 2 or more. The remaining
15 patients all had CD41CD561 disease, but as they were mostly
diagnosed before the publication of the immunophenotypic diagnostic
score, other markers such as CD123, BDCA-2, and BDCA-4 were not
assessed, precluding calculation of a score at least equal to 2. Three
patients had only skin without marrow involvement at diagnosis. The
study has been approved by the institutional review board of the French
Society of Bone Marrow Transplantation and Cell Therapy and was
conducted with informed consent.

Categorical variables were compared by Fisher exact tests. Failure
time data, except for cumulative incidences, were estimated by the
Kaplan-Meier method12 and then compared by the log-rank test, with
95% confidence intervals (CIs) estimated by the Cox model.13 For
cumulative incidence of relapse (CIR) and NRM, deaths in remission
and relapses were, respectively, taken into account as competing risks,
using the cumulative incidence curves, and compared by the Gray test;
the Fine and Gray model was used to estimate subdistribution hazard
ratio.14Outcomewas also adjusted on the followingpotential prognostic
variables: age (,57 or$57 years; 57 years was the median age within
the cohort), disease status (CR1 vs others), cytomegalovirus (CMV)
status of donor and recipient (double negativevs all other combinations),
donor type (sibling or unrelated10/10vsothers), donor and recipient sex
(female into male vs other combinations), type of conditioning regimen
(MACvsRIC/NMA), stem cell source, and total body irradiation or not.

Patients’ characteristics according to the conditioning regimen are
shown in Table 1. Median age was 57 years (range, 20-72 years), and
17 patients (40%) were aged 60 years or older. Fourteen patients
(33%) were transplanted after MAC, and 29 (67%) after RIC/NMA. Pa-
tients in the MAC group were significantly younger and received TBI

more frequently than those in theRIC/NMAgroup.Other variables, as
defined here, were not statistically different between the 2 groups.

Graft failure occurred in 4 patients (9%), with 3 of those having
received cord blood units. All received a second transplant 2 to 17
weeks after the first transplant. Acute (grade 2-4) and chronic GVHD
occurred in 17 and 16 patients, respectively. After a mean follow-up of
668 days, 22 patients (51%) were alive, 19 of whom were disease-free
(44%).Elevenpatients relapsed, at amedian of 225days posttransplant.
With amean follow-up of 1050 days for alive patients, the probabilities
of CIR,NRM, disease-free survival (DFS), andOSwere 26% (95%CI,

Table 1. Patients’ characteristics according to the conditioning
regimen for HSCT

Total MAC RIC/NMA

N 43 14 29

Age, y 57 (20-72) 36 (20-50) 61 (32-72)

Sex (M/F) 29/14 8/6 21/8

F → M 11 (26%) 3 (21%) 8 (28%)

Other 32 (74%) 11 (79%) 21 (72%)

Time from diagnosis, d 170 (107-1050) 147.5 (110-520) 193 (107-1050)

Disease status at HSCT

CR1 34 (79%) 12 (86%) 23 (79%)

CR2 5 (12%) 1 (7%) 4 (14%)

No CR 2 (5%) 1 (7%) 0

Unknown 2 (5%) 0 2 (7%)

Donor

Sibling 19 (44%) 8 (57%) 11 (38%)

MUD 10 (23%) 1 (7%) 9 (31%)

MMUD 7 (16%) 4 (29%) 3 (10%)

Cord blood 6 (14%) 1 (7%) 5 (17%)

Mismatch relative 1 (2%) 0 1 (3%)

Conditioning regimen

MAC 14 (33%) 14 (100%) NA

Cy/TBI-based 11 (26%) 11 (79%) NA

Cy/Bu 3 (7%) 3 (21%) NA

RIC/NMA 29 (67%) NA 29 (100%)

Flu/Bu/ALG 10 (23%) NA 10 (34%)

Flu/2 Gy-TBI 10 (23%) NA 10 (34%)

Sequential* 5 (12%) NA 5 (17%)

Other† 4 (9%) NA 4 (14%)

TBI-based 23 (53%) 11 (79%) 12 (41%)

Cell source

Bone marrow 7 (16%) 5 (36%) 2 (7%)

Peripheral blood 30 (70%) 8 (57%) 22 (76%)

Cord blood 6 (14%) 1 (7%) 5 (17%)

CMV status (D/R)

2/2 18 (42%) 6 (43%) 12 (41%)

2/1 9 (21%) 1 (7%) 8 (28%)

1/2 4 (9%) 2 (14%) 2 (7%)

1/1 12 (28%) 5 (36%) 7 (24%)

GVHD prophylaxis

Ciclo/MTX 15 (35%) 12 (86%) 3 (10%)

Ciclo/MMF 19 (44%) 1 (7%) 18 (62%)

Ciclo alone 5 (12%) 0 5 (17%)

Other 2 (5%) 0 2 (7%)

Unknown 2 (5%) 1 (7%) 1 (3%)

Age and time from diagnosis are shown as median (range). Other variables are

shown as number (percentage).

ALG, antilymphocyte globulin; Bu, busulfan; Ciclo, ciclosporin; CR, complete

remission; Cy, cyclophosphamide; D, donor; F, female; Flu, fludarabine; GVHD,

graft-versus-host disease; Gy, Gray; M, male; MMF, mycophenolate mofetil;

MMUD, mismatched unrelated donor; MTX, methotrexate; MUD, (10/10) matched

unrelated donor; NA, not applicable; R, recipient; TBI, total-body irradiation.

*Sequential conditioning regimen consisted of amsacrine/aracytine/Flu/Cy/ALG

combined either with Bu in 4 patients or 2 Gy-TBI in 1.

†Other conditioning regimen consisted of Flu/aracytine/2 Gy-TBI (1), Flu/Bu/

ALG/Thiotepa (1), Cy/total lymphoid irradiation (1), and Flu/melphalan (1).

1228 LETTERS TO BLOOD BLOOD, 2 MARCH 2017 x VOLUME 129, NUMBER 9

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/129/9/1227/1402192/blood726653.pdf by guest on 02 June 2024



13%-40%), 33% (95% CI, 19%-48%), 45% (95% CI, 29%-59%), and
52% (95% CI, 36%-66%) at 2 years posttransplant, respectively.

The type of conditioning regimen did not affect either the CIR
(7% [95% CI, 4%-29%] vs 36% [95% CI, 17%-55%] at 2 years after
MAC or RIC/NMA, respectively; P 5 .137; Figure 1A) or NRM
(44% [95%CI, 17%-68%] vs 26% [95%CI, 11%-44%] at 2 years after
MACorRIC/NMA,respectively;P5 .42;Figure1B).Asaconsequence,
DFS and OS were comparable after MAC or RIC/NMA (2-year DFS,
57% [95% CI, 28%-78%]) vs 38% [95% CI, 20%-56%; P5 .51] and
2-year OS, 57% [95% CI, 28%-78%] vs 50% [95% CI, 29%-67%;
P 5 .91; Figure 1C-D). All 17 patients aged 60 years or older had
receivedRIC/NMA.Among them,10 (59%)were alive at last follow-up,
9 (53%) of whom were disease-free. Six of these 10 alive patients
had been followed for more than 2 years.

By univariate analysis, the only factor significantly affectingNRM
was donor type, with a 2-year incidence of NRM of 22% (95% CI,
9%-39%) for siblings/MUD vs 45% (95% CI, 17%-69%) for others
(P5 .04),whereasCIRwasonly influencedbydisease status at transplant

(CR1 vs other, P 5 .008), although there was also a trend for donor/
recipient CMV status (higher risk if double-negative vs other, P5.06).
Acute and/or chronic GVHD occurrence did not affect CIR. No factor
had any significant effect on DFS or OS.We only observed a trend for
a better outcome inpatients transplantedwith siblings/MUDvs other
donor types (P 5 .08 for DFS and P 5 .05 for OS).

Overall, we report the largest cohort of patients treated with allo-
HSCT for BPDCN, with a median age notably higher than in previous
reports,3,4,8 which reflects more accurately the general population
affected by this disorder. The group of patients receiving RIC/NMA
had an older median age but a very close outcome as compared to
patients receiving MAC. This was made possible thanks to good
disease control after RIC/NMA regimens.

Recent encouraging data suggested redefining the place of autolo-
gous HSCT (auto-HSCT) compared with allo-HSCT for treatment
of BPDCN, particularly in patients without marrow infiltration at
diagnosis.9 However, the number of patients was remarkably small
in this comparative study.
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Figure 1. Transplant outcome for patients transplanted after a MAC vs a RIC/NMA conditioning regimen. (A) CIR. (B) NRM. (C) DFS. (D) OS.
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In conclusion, in this retrospective study of 43 patients with
BPDCN, allo-HSCT allowed for good disease control, although NRM
was consequent, especially when using nonsibling donors. RIC/NMA
regimens are equivalent to MAC in terms of outcome, confirming that
long-lasting remissions can be achieved in this disease, even in patients
aged 60 years or older. RIC/NMA should thus be proposed to patients
not eligible for MAC, because of their age or comorbidities, who
represent the majority of patients suffering from BPDCN.

The online version of this article contains a data supplement.
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