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ABSTRACT

The treatment of choice in steroid-resistant immune thrombocytopenia is still controversial due to the recent
advent of new drugs (anti-CD20 antibodies and thrombopoietin mimetics) that have encouraged a generalized
tendency to delay splenectomy. Consequently, it is extremely importance to define the efficacy and safety of
splenectomy in the long term. We retrospectively analyzed the data of 233 patients affected by immune throm-
bocytopenia who underwent splenectomy between 1959 and 2001 in 6 European hematologic institutions and
who have now a minimum follow up of ten years from surgery. Of the 233 patients, 180 (77 %) achieved a com-
plete response and 26 (11%) a response. Sixty-eight of 206 (33%) responsive patients relapsed, mostly (75%)
within four years from first response. In 92 patients (39.5%), further treatment was required after splenectomy
that was effective in 76 cases (83%). In 138 patients (59 %), response was maintained free of any treatment at last
contact. No significant association between baseline characteristics and likelihood of stable response was found.
Overall, 73 (31%) and 58 (25%) patients experienced at least one infectious or hemorrhagic complication, which
was fatal in 2 and 3 patients, respectively. A stable response to splenectomy was associated with a lower rate of
infections (P=0.004) and hemorrhages (P<0.0001). Thrombosis developed in 18 patients (8%) and was fatal in 4.
Splenectomy achieved a long-term stable response in approximately 60% of cases. Complications mainly affect-
ed non-responding patients and were fatal in a minority.

offered new perspectives of treatment and has enhanced the

Introduction

Primary immune thrombocytopenia (ITP)' is an autoim-
mune disorder in which thrombocytopenia is caused both by
increased peripheral platelet destruction and reduced bone
marrow platelet production. In most cases, the production of
IgG antibodies directed against platelet membrane glycopro-
teins is the main causative factor for platelet destruction.
Circulating antibody-coated platelets are cleared by mononu-
clear phagocytic mass present in the spleen, liver and bone
marrow.”*

Corticosteroids are the standard first-line therapy of ITPE,
although durable responses are achieved in only 20-30% of
cases.” Second-line treatment of ITP patients (at high risk for
bleeding or symptomatic) is controversial.® Splenectomy has
been shown to induce durable responses in a substantial pro-
portion of patients, with an acceptable risk of complications,
and was, therefore, long regarded as the gold standard for
treatment of chronic ITP patients in need of second-line ther-
apy.”*®However, the recent introduction of new drugs has

generalized tendency to avoid or delay splenectomy:.
Rituximab has been proved to induce responses sustained at
five years in approximately 20-30% of cases; its administra-
tion should be decided and managed with caution as severe
infectious  complications have been reported.”*
Thrombopoietin (TPO) receptor agonists (TPO-ra) are effec-
tive in the treatment of refractory ITF, although treatment has
to be continued indefinitely.""* The availability of these new
drugs makes it particularly difficult to select the optimal sec-
ond-line therapy. While the recently published international
consensus report’ left the choice to the discretion of the
physician, depending on patients’ characteristics and compli-
ance, the American Society of Hematology panel of review-
ers indicated splenectomy as the preferable second-line ther-
apy.” In order to adequately consider the curative properties
of splenectomy, and its risk/benefit ratio compared to avail-
able medical treatments, the description of long-term results
of surgery becomes essential.

For this purpose, we describe the outcome of a large cohort
of patients who underwent splenectomy for ITF, and who
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were observed for a minimum time of ten years, with par-
ticular focus on those patients who achieved a stable
response during follow up.

Design and Methods

Study design and definitions

This was a retrospective, multicenter study that analyzed the
outcome of 233 consecutive ITP patients who underwent open
splenectomy between 1959 and 2001 in six European Hematology
Centers and who were observed for a minimum of ten years. One
hundred and twenty-nine out of 233 (55%) of these patients were
previously reported in two different papers describing two sepa-
rate experiences: one collected in a single-center Swedish study of
61 ITP patients (48 patients, 78%),” and one in a multi-center
Italian study of 402 patients (81 patients, 20%)." These cases were
included in the present report after a significant lengthening of
their observation time; moreover, some centers participating in the
2005 GIMEMA study were different to those included in the pres-
ent report. In addition, 104 previously unpublished patients are
also reported here. All patients were diagnosed with ITP according
to standard criteria (isolated thrombocytopenia, normal or
increased megakaryocyte count in an otherwise normal bone mar-
row aspirate and absence of other causes of thrombocytopenia).
The decision to splenectomize patients, even before 12 months
from diagnosis, was at the physician’s discretion, based on
patients’ characteristics. After splenectomy, patients were evaluat-
ed at one, three, six and twelve months, and at 12-month intervals
thereafter. Response to all treatments (front-line corticosteroids,
splenectomy and further medical therapy after surgery) was rated
and classified according to current guidelines and terminology.' In
particular, a complete response (CR) required a platelet count over
100x10°/L, while a response (R) consisted of a platelet count
between 30 and 100x10%/L and at least doubling of the baseline
count. Patients were classified as stable responders when response
(R or CR) was never lost and maintained free of any treatment
after splenectomy. Non-responding (NR) patients never achieved a
platelet count of more than 30 x 10°/L or did not double the base-
line platelet count. ITP relapse following splenectomy was defined
as a drop of platelet count below 30 x 10°/L in previously respond-
ing patients. Hemorrhage was graded according to the WHO
scale.”” The study was approved by the ethics committees of par-
ticipating centers. The study was conducted in accordance with
the Declaration of Helsinki.

Statistical analysis

Relapse-free survival (RES) analysis was conducted according to
the Kaplan-Meier method. The Mann-Whitney and y’ tests were
used for comparisons between groups. All P values were two-
sided and statistical significance was defined as P<0.05. Variables
influencing stable response were compared in logistical regression
analyses. All statistical analyses were computed with SPSS soft-
ware (SPSS Inc., Chicago, IL, USA).

Results

Patients’ characteristics and response to first-line
treatments

Overall, 233 patients (66% females) underwent open
splenectomy for ITP between 1959 and 2001 in six
European Hematology Centers. Patients’ characteristics
are reported in Table 1. The median age at diagnosis was

30.5 years (range 1-74), with 24 patients (10%) under the
age of 16 years, and median platelet count (PLT) was 15 x
10°/L (range 2-100 x 10°/L). Splenectomy was performed
after failure of one or more therapies in all patients but 8
(3.5%), underwent splenectomy front-line.

First-line therapy was steroids-based in all 225 patients.
Overall, 134 patients (59.5%) had a response (R), and 62
patients (27.5%) a complete response (CR). Median time
from diagnosis to splenectomy was 13 months (range 0-
254). Overall, 67 patients (29%) underwent splenectomy
within 6 months from diagnosis, 44 patients (19%)
between 7 and 12 months, 48 patients (20%) in the 13-24
month interval, and 74 patients (32%) more than two
years after diagnosis. The median age at splenectomy was
33 years (range 6-74). The median pre-operative platelet
count was 30 x 10°/L (range 1-416 x 10°/L). One hundred
and eight (46%) patients were vaccinated against
Pueumococcus, Haemophilus influenzae B, and Meningococcus
before splenectomy. The rate of vaccination increased
over time: among the 127 patients who were splenec-
tomized before 1989, 37 were vaccinated (29%), while in
the 106 patients splenectomized after 1989, 70 (66%)
were vaccinated. The median follow up is 20 years (range
10-43). In 173 patients (74%), the date of last contact was
up-dated until 2010 or later, or until death. The other
patients were censored at the time of the last visit, which
occurred before 2010.

Response to splenectomy

Of the 233 patients, 26 (11%) achieved a response (R)
and 180 (77%) a complete response (CR), for an overall
response rate of 88%, whereas the remaining 27 patients
(12%) never had a response. Sixty-eight of 206 (33%)
responsive patients relapsed after a median time from first
response of 15 months (range 1-255) (Table 2). In relapsing
cases, no data are available concerning the possible pres-

Table 1. Patients’ characteristics.

Characteristics

N. of patients 233
Male/female, n. 79/154
%) (34%/ 66%)
Median age at diagnosis, yr (range) 305 (1-74)
Median PLT count at diagnosis, x10%/L (range) 15 (2-100)

Response to front-line corticosteroids*,
n. of patients (%)
CR 62 (27.5%)

R 72 (32%)

NR 91 (40.5%)
N. of patients who underwent splenectomy:

Front-line 8 (3.5%)

Second-line 123 (53%)

> 2 previous therapies 102 (43.5%)
Median age at splenectomy, yr (range) 33 (6-74.3)
Median PLT count at splenectomy, x10%L (range) 30 (1-416)
Median time from diagnosis to splenectomy, mos (range) 13 (0-254)
Median follow up from splenectomy to last contact,
years (range) 20 (10-43)
N. of patients with prophylactic vaccination 108 (46%)

*225 patients received corticosteroid treatment before splenectomy.



ence of accessory spleen. Relapses occurred within 12 and
48 months from splenectomy in 50% and 75% of cases,
respectively. After ten years of follow up, only 4 sporadic
relapses were observed. The relapse rate was significantly
lower in CR patients compared to R patients (27% vs.
78%, respectively; P<0.001). Median time to relapse was
also longer for CR patients (20.5 vs. 12.1 months; P=0.05).
The 20-year actuarial relapse-free survival was 67%
(95%ClI: 61.3-74.1%) for all responding patients, 73%
(95%Cl: 66.2-79.5%) for CR patients and 27% (95%CIl:
10-43%) for R patients (P<0.001) (Figure 1).

Overall, in 95 patients response to splenectomy was not
satisfactory because of relapse (n=68) or lack of response
(n=27) (Table 3). In 3 relapsing patients a spontaneous
response was observed. In the remaining 92 patients, fur-
ther treatment was required after splenectomy because of
a platelet count below 30 x 10°/L or bleeding. A response
was achieved in 76 of 92 (83%) cases. Response rate was
not affected by the type of response to splenectomy, with
non-responding and relapsing patients responding to fur-
ther treatment in 89% and 81% of the cases, respectively
(P=0.19).

At last contact, 138 patients (59%) were in response
(95%CR: 131 patients) without any additional treatment
following splenectomy. Three patients (1%) had gained a
spontaneous response after initial relapse. Response was
drug-maintained in 25 patients (11%) and chronic therapy
consisted in low-dose corticosteroids (n=15; 60%), TPO-ra
(n=9, 36%) or azatioprine (1 patient). In 51 patients (22%),
a response was maintained after discontinuation of post-

Table 2. Response to splenectomy.

No response  Response (R) Complete P
(NR) (PLT 30-100x10°/L)  response (CR)
(PLT >100x10°/L)

N. of patients 27 (12%) 26 (11%) 180 (77%) na.
(no=233) (%)
N. of patients (%) n.a. 19/26 (73%) 49180 (27%)  <0.001
who relapsed
Median time to relapse, n.a. 12.1 (1-130) 20.5 (1-255) 0.05

months (range)

n.a.: not applicable.

Table 3. Outcome of refractory patients.

Overall Non- Relapsing
responding
N. of patients (%) 95/233 27/233 68/206
(41%) (11.5%) (33%)
Spontaneous response, n. (%) 3 (3%) 0 3 (4%)
Further medical therapy, n. (%)  92/95 (97%)  27/27 (100%)  65/68 (95%)
Median n. of therapies, (range) 2 (1-12) 2 (1-12) 2 (1-11)
Response to post-splenectomy
treatments, n. of patients (%)
CR (PLT>100x10%L) 53/92 (58%) 1627 (59%)  37/65 (57%)
R (30-100x10*/L) 23/92 (25%) 827 (30%) 15/65 (23%)
NR (<30x10%L) 1692 (17%) 327 (11%) 13/65 (20%)
N. of patients needing 25/92 21%) 9727 (33%) 16/65 (25%)

a continuative treatment
to maintain a response
(Ror CR) (%)

Splenectomy in immune thrombocytopenia -

splenectomy treatments. Sixteen patients (7%) never
obtained a platelet count over 30 x 10°/L (Figure 2).

Prognostic factors for stable responses to splenectomy

Overall, 138 responsive patients never relapsed during
the observation time and maintained the response, free of
any treatment, at last contact (stable responders).

The likelihood of achieving a stable response to splenec-
tomy was correlated with several prognostic factors,
including sex, response to front-line corticosteroids thera-
py, time to splenectomy, age and platelet count at splenec-
tomy. By univariate analysis, none of these parameters sig-
nificantly correlated with the probability of achieving a
stable response. Time to splenectomy was analyzed both
as a continuous variable and after patients’ stratification in
4 groups, depending on the interval from diagnosis to
splenectomy. No differences in terms of stable responses
were observed. In particular, 111 patients (48%) received
splenectomy within the first year from diagnosis, achiev-
ing a stable response in 65 cases (58.5%). Among the
remaining 122 patients, a stable response was achieved in
73 cases (59.8%; P=0.89). Also, age at splenectomy was
analyzed as a continuous variable and after dividing
patients into 3 categories: patients aged under 40 years
(n=148, 64%), patients aged 40-60 years (n=61, 26%) and
patients aged over 60 years (n=24, 10%). Patients achiev-
ing a stable response were 61.5%, 61.6% and 41.7% in
the three groups, respectively (P=0.14). Multivariate logis-
tical regression analysis confirmed that none of the vari-
ables was able to predict a stable response.

Table 4. Long-term complications.

N. of Al Refractory Stable P
events (%) patients patients  responders
(233) (95) (138)
Infections
Lung 63 (40%) 41 (18%) 23 (24%) 18 (13%)  0.03
Gastrointestinal/ 41 (26%) 21 (9%) 13 (14%) 8 (6%) 0.06
urogenital/skin
Other (minor 53 (33%) 28 (12%) 14 (14.5%) 14 (10%) 031
recurrent infections)
Fatal (sepsis) 2 (1%) 2 (1%) 1 (1%) 1(0.7%)  1.00
Overall 159 (1009%) 73 (31%) 40 (42%) 33 (24%)  0.004
Thrombosis
Stroke/TIA 4(155%)  4(2%) 2 (2%) 2(14%) 100
DVT/PE 12 (46%) 8 (3.5%) 4 (4%) 4(28%)  0.71
AMI 6(23%) 6 (2.5%) 4 (4%) 2(14%) 022
Fatal (2 strokes 4 (15.5%) 4 (2%) 3 (3%) 1(0.7%) 030
+ 2 AMI)
Overall 26 (100%) 18 (8%) 10 (10.5%) 8 (6%) 0.21
Hemorrhage
Grade 1-2 221 (92%) 47 (20%) 41 (43%) 6 (4%)  <0.0001
Grade 3-4 17(1%) 16 (%) 13 (14%) 3(2%)  <0.0001
Fatal (intracranial) 3 (1%) 3 (12%) 3 (3%) 0(09%)  <0.0001
Overall 241(100%) 58 (25%) 49 (51.5%) 9 (6.5%) <0.0001

TIA: transient ischemic attack; DVT: deep vein thrombosis; PE: pulmonary embolism; AMI: acute
myocardial infarction.
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Incidence of post-splenectomy complications

Post-splenectomy complications are detailed in Table 4.
Overall, 73 patients (31%) experienced at least one infec-
tious complication, for a total of 159 events, most often
pneumonia (40%). Forty-three of these patients (59 %) had
received prophylactic vaccinations. Median time from
splenectomy to first infection was 35 months (range 0-
355). Infectious complications were significantly more fre-
quent in refractory patients compared to stable responders
(P=0.004) but were comparable (P>0.05) in vaccinated and
non-vaccinated patients. Two fatal infectious episodes
(sepsis and intestinal infection) occurred, after 176 and 318
months from splenectomy. Both patients were stable
responders to splenectomy and were 78 and 80 years old,
respectively, at the time of death.

100
_ 801 CR (n. 180)
£
g 60- All patients (n. 206)
S
o 404
Q R (n. 26)
k=]
&£ 201
0

0 120 240 360 480 600
Months from splenectomy

Figure 1. Relapse-free survival (RFS). RFS was 67% (95%Cl: 61.3-
74.1%) for all responding patients, 73% (95% Cl: 66.2-79.5%) for
CR patients and 27% (95% Cl: 10-43%) for R patients (P<0.001).
CR: complete response (PLT>100 x 10°/L), R: Response (PLT 30-
100 x 10°/L).

Eighteen patients (8%) developed 26 thrombotic events,
after a median time from splenectomy of 36 months
(range 0-363). Median age at thrombosis was 56 years
(range 23-81). In 4 cases, thrombosis was fatal. All patients
were aged over 75 years and in response (3 CR, 1 R).

Two hundred and forty-one bleedings occurred in 58
patients (25%) after a median time from splenectomy of
15 months (range 0-300). Among the 241 recorded hemor-
rhagic events, only 20 (8%) were severe. Three patients
died for intracranial bleedings. At the time of the fatal
hemorrhage, all patients were aged over 75 years and
platelet count was below 30 x 107/L. As expected, a stable
response to splenectomy was associated with a lower rate
of hemorrhages (P<0.0001).

Overall, 37 (16%) patients have died, at a median age of
74 years (range 43-87). Causes of death were: neoplasia
(n=6, 16%), other unrelated causes (including liver or pan-
creatic failure, epileptic crisis, diabetes complications)
(n=14, 38%). Death could be strictly related to ITP in the
3 cases of fatal bleeding. Four patients died for thrombotic
events and 2 for sepsis. In 8 cases, causes of death could
not be reported. However, these 8 deaths occurred after a
significant time from splenectomy (median 173 months;
range 116-366), and all patients but one were in response
and out of treatment.

Discussion

Second-line therapy of steroid-resistant ITP is increas-
ingly controversial. Despite the fact that time-honored
data consistently show that splenectomy is able to induce
a stable response in a substantial fraction of patients,"”'**
the recent availability of new second-line drugs, such as
rituximab or TPO mimetics, has offered the possibility of
a medical treatment not burdened by surgery-related early
and late complications. For this reason, both patients and
physicians are increasingly reluctant to proceed to splenec-

CR n=180 (77%)

N\
J

R n=26 (11%)

Splenectomy
n=233

Non-responding

n=27 (12%)

CRorR CR
n=138 (59%) n=40 (17%)
Relapsed R
n=68 (29%) n=15 (6.5%)
e
NR
n=13 (5.5%)
——
CR
n=15 (6.5%)
— S
)
Figure 2. Response to splenec-
R tomy and status at last contact.
n=9 (4%) All percentages have been cal-
- ) culated out of 233 patients. All
N refractory(relapsing and non-
NR responding) patients but 3
received further immunosup-
n=3 (1.5%) pressive treatment.
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tomy as second-line therapy, and there is still lively inter-
national debate on the therapeutic algorithm of patients
failing first-line corticosteroid treatment.®**!

In this study, we report the largest cohort of ITP patients
that was observed for such a long period of time (mini-
mum 10 years) after splenectomy, with a particular focus
on stable responders. Unlike previously published experi-
ences, in the present paper, response to treatments was
rated and classified according to current guidelines and ter-
minology;' this might explain some possible differences in
patients’ outcome. However, our results confirm the
excellent response rate to surgery, with 88% of the
patients achieving a response. We also confirm that
approximately one-third of the initially responding
patients may finally relapse, and that relapse occurs early,
mostly within the first four years, with only sporadic
relapses after a 10-year follow up. So far, splenectomy rep-
resents the only treatment that is potentially curative in a
significant fraction of patients, with stable responses in
approximately 60% of cases. Indeed, after rituximab
administration, only 20-30% of patients maintain the
response at five years,” with no conclusive data concern-
ing the best timing of its use.””*” TPO-ra treatment is also
effective but needs continuous administration. Moreover,
no definitive safety data are available in the use of these
agents over 5-6 years.

Despite the large cohort of patients analyzed, no predic-
tors of a stable response were identified among the most
commonly evaluated variables,” probably due to the fact
that most of these features lack a stringent biological or
pathogenetic basis. On the other hand, the achievement of
a CR after splenectomy was the only factor that identified
patients at lower risk of subsequent relapse. In this regard,
other prognostic parameters should be explored before
splenectomy, particularly radio-labeled platelet scans.”*

The analysis of the 95 patients (41%) who did not
achieve a stable response showed that, despite most of
them needing multiple lines of further treatments, a new
response was achieved in 83% of the cases, confirming
that splenectomy can convert refractory patients into
responding ones, and does not exclude the possibility of a
second response in relapsing patients.””” Indeed, only 16
patients (7%) did not respond to any further treatment
and only 3 (1%) died of bleeding complications. Overall,
refractory disease correlated to a higher incidence of infec-
tious complications (42 vs. 24% in stable responders;
P=0.004), probably due to the need for extensive immuno-
suppressive treatments (Table 3). Indeed, among the 73
patients with infections, the median number of post-
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splenectomy therapies was 1 (range 0-12; average 1.96)
versus 0 (range 0-9; average 0.7; P=0.0002) in the remaining
patients. Patients with infections received a significantly
higher number of therapies also if both pre- and post-
splenectomy treatments were considered altogether
(median number of treatments 3, range 1-14; average 3.78
vs. 2, range 0-11; average 2.28; P=0.0002 in patients with
no infections). Hemorrhagic complications were signifi-
cantly lower in responsive patients (51.5% vs. 6.5%;
P<0.001). Also, thrombosis occurred slightly more fre-
quently in patients with refractory/relapsed disease, con-
firming a higher tendency of ITP patients to develop
thrombotic complications compared to the normal popu-
lation. However, splenectomy did not seem to increase the
rate of thrombotic complications, compared to medical
treatments.”*

Overall, complications were less frequent than in previ-
ously reported cohorts, which were fatal in a minority of
the cases and mainly affected non-responding patients.””
It is likely that the low incidence of complications in our
series was due to the early adoption of splenectomy
(median time from diagnosis to surgery 13 months),
which meant major pre-splenectomy toxicities were
avoided and which was probably justified by the fact that
rituximab and TPO-ra were not yet available. Early adop-
tion of splenectomy might also have masked some spon-
taneous remission, which could have been achieved with
a longer follow up even without surgery. However, we
could not find any correlation between time to splenecto-
my and stable responses.

Although studies comparing splenectomy and medical
treatments second-line are lacking, our retrospective data
indicate that splenectomy should be still considered the
therapeutic treatment of choice with the higher curative
potential in eligible patients with chronic disease. Studies
to identify baseline features, particularly with radio-
labeled platelet scans, which might identify those patients
most likely to achieve a stable response are needed for a
proper selection of optimal candidates for splenectomy:.

Acknowledgments

This project was conducted within the framework of the
GIMEMA  (Gruppo  Italiano  Malattie ~ EMatologiche
dell’Adulto).

Authorship and Disclosures

Information on authorship, contributions, and financial and other
disclosures was provided by the authors and is available with the
online version of this article at www.haematologica.org.

JN. Splenectomy for adult patients with

1. Rodeghiero F Stasi R, Gernsheimer T,
Michel M, Provan D, Amold DM, et al.
Standardization of terminology, definitions
and outcome criteria in immune thrombo-
cytopenic purpura of adults and children:
report from an international working
group. Blood. 2009;113(11):2386-93.

. Stasi R, Evangelista ML, Stipa E, Buccisano
E Venditti A, Amadori S. Idiopathic throm-
bocytopenic purpura: current concepts in
pathophysiology ~ and  management.
Thromb Haemost. 2008;99(1):4-13.

3. Gernsheimer T. Chronic idiopathic throm-

pathogenesis. Oncologist 2009;14(1):12-21.

. Toltl L], Arnold DM. Pathophysiology and

management of chronic immune thrombo-
cytopenia: focusing on what matters. Br |
Haematol. 2011;152(1):52-60.

. Cines DB, McMillan R. Management of

adult idiopathic thrombocytopenic purpu-
ra. Annu Rev Med. 2005;56:425-42.

. Provan D, Stasi R, Newland AC, Blanchette

VS, Bolton-Maggs P, Bussel JB, et al.
International consensus report on the
investigation and management of primary

immune  thrombocytopenia.  Blood.
2010;115(2):168-86.

. Kojouri K, Vesely SK, Terrell DR, George

idiopathic thrombocytopenic purpura: a
systematic review to assess long-term
platelet count responses, prediction of
response, and surgical complications.
Blood. 2004;104(9):2623-34.

. Neunert C, Lim W, Crowther M, Cohen A,

Solberg L Jr, Crowther MA; American
Society of Hematology. The American
Society of Hematology 2011 evidence-
based practice guideline for immune
thrombocytopenia. Blood. 2011;117(16):
4190-207.

. Arnold DM, Dentali F Crowther MA,

Meyer RM, Cook RJ, Sigouin C, et al.
Systematic review: efficacy and safety of

Splenectomy in immune thrombocytopenia -

haematologica | 2013; 98(6) 879 -



I N. Vianelli et al.

24.

- haematologica | 2013; 98(6) I

rituximab for adults with idiopathic throm-
bocytopenic purpura. Ann Intern Med.
2007;146(1):25-33.

Carson KR, Evens AM, Richey EA,
Habermann TM, Focosi D, Seymour JE, et
al.  Progressive multifocal leukoen-
cephalopathy after rituximab therapy in
HIV-negative patients: a report of 57 cases
from the Research on Adverse Drug Events
and Reports project. Blood. 2009;113(20):
4834-40.

Stasi R, Pagano A, Stipa E, Amadori S.
Rituximab chimeric anti-CD20 monoclonal
antibody treatment for adults with chronic

idiopathic thrombocytopenic purpura.
Blood. 2001;98(4):952-7.
Patel VL, Mahevas M, Stasi R,

Cunningham-Rundles S, Godeau B, Lee SY,
et al. Long-Term Outcome Following B-
Cell Depletion Therapy with Rituximab In
Children and Adults with Immune
Thrombocytopenia (ITP). ASH Annual
Meeting Abstracts. 2010;116:72.

Kuter DJ, Bussel JB, Lyons RM, Pullarkat V,
Gernsheimer TB, Senecal FM, et al. Efficacy
of romiplostim in patients with chronic
immune thrombocytopenic purpura: a dou-
ble-blind randomised controlled trial.
Lancet. 2008;371(9610):395-403.

Bussel JB, Kuter DJ, Pullarkat V, Lyons RM,
Guo M, Nichol JL. Safety and efficacy of
long-term treatment with romiplostim in
thrombocytopenic patients with chronic
ITP. Blood. 2009;113(10):2161-71.

Bussel JB, Provan D, Shamsi T, Cheng G,
Psaila B, Kovaleva L, et al. Effect of eltrom-
bopag on platelet counts and bleeding dur-
ing treatment of chronic idiopathic throm-
bocytopenic purpura: a randomised, dou-
ble-blind, placebo-controlled trial. Lancet.
2009;373(9664):641-8.

Cheng G, Saleh MN, Marcher C, Vasey S,
Mayer B, Aivado M, et al. Eltrombopag for

17.

18.

19.

20.

21.

22.

23.

management of chronic immune thrombo-
cytopenia  (RAISE): a 6-month, ran-
domised, phase 3 study. Lancet. 2011;377
(9768):393-402.

Johansson E, Engervall P, Landgren O,
Grimfors G, Widell S, Rezai S, Bjorkholm
M. Response to splenectomy is durable
after a certain point in time in adult patients
with chronic immune thrombocytopenic
purpura. Eur ] Haematol. 2006;77(1):61-6.
Vianelli N, Galli M, de Vivo A, Intermesoli
T, Giannini B, Mazzucconi MG, et al.
Efficacy and safety of splenectomy in
immune thrombocytopenic purpura: long-
term results of 402 cases. Haematologica.
2005;90:727.

Slichter SJ. Evidence-based platelet transfu-
sion guidelines. Hematology Am Soc
Hematol Educ Program. 2007;172-8.

Stasi R, Stipa E, Masi M, Cecconi M, Scimo
MT, Oliva k et al. Long-term observation of
208 adults with chronic idiopathic throm-
bocytopenic purpura. Am ] Med. 1995;
98(5):436-42.

Ghanima W, Godeau B, Cines DB, Bussel
JB. How I treat immune thrombocytopenia
(ITP): the choice between splenectomy or a
medical therapy as a second-line treatment.
Blood. 2012;120(5):960-9.

Zaja F, Baccarani M, Mazza P, Bocchia M,
Gugliotta L, Zaccaria A, et al
Dexamethasone plus rituximab yields
higher sustained response rates than dex-
amethasone monotherapy in adults with
primary immune thrombocytopenia.
Blood. 2010;115(14):2755-62.

Cuker A, Cines DB. Evidence-based mini-
review: Is indium-labeled autologous
platelet scanning predictive of response to
splenectomy in patients with chronic
immune thrombocytopenia¢ Hematology
Am Soc Hematol Educ Program. 2010;2010:
385-6.

25.

26.

27.

28.

29.

30.

Sarpatwari A, Provan D, Erqou S, Sobnack
R, David Tai FW, Newland AC. Autologous
111 In-labelled platelet sequestration stud-
ies in patients with primary immune
thrombocytopenia (ITP) prior to splenecto-
my: a report from the United Kingdom ITP
Registry. Br ] Haematol. 2010;151(5):477-
87

Severinsen MT, Engebjerg MC, Farkas DK,
Jensen AQ, Norgaard M, Zhao S, et al. Risk
of venous thromboembolism in patients
with primary chronic immune thrombocy-
topenia: a Danish population-based cohort
study. Br ] Haematol. 2011;152(3):360-2.
Aledort LM, Hayward CP, Chen MG,
Nichol JL, Bussel J. Prospective screening of
205 patients with ITP, including diagnosis,
serological markers, and the relationship
between platelet counts, endogenous
thrombopoietin, and circulating antithrom-
bopoietin antibodies. Am ] Hematol 2004;
76:205-13.

McMillan R, Durette C. Long-term outcomes
in adults with chronic ITP after splenectomy
failure. Blood. 2004;104,956-60.

Bussel JB, Kuter DJ, Pullarkat V, Lyons RM,
Guo M, Nichol JL. Safety and efficacy of
long-term treatment with romiplostim in
thrombocytopenic patients with chronic
ITP. Blood. 2009;113:2161-71.

Portielje JE, Westendorp RG, Kluin-
Nelemans HC, Brand A. Morbidity and
mortality in adults with idiopathic throm-
bocytopenic purpura. Blood. 2001;97(9):
2549-54.

Gernsheimer TB, George JN, Aledort LM,
Tarantino MD, Sunkara U, Matthew Guo
D, et al. Evaluation of bleeding and throm-
botic events during long-term use of romi-
plostim in patients with chronic immune
thrombocytopenia  (ITP). ] Thromb
Haemost. 2010;8(6):1372-82.



