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Splenectomy is an effective therapy for steroid-refractory
or dependent immune thrombocytopenia (ITP). With the
advent of medical alternatives such as rituximab and
thrombopoietin receptor antagonists, the use of splenec-
tomy has declined and is generally reserved for patients
that fail multiple medical therapies. Splenectomy removes
the primary site of platelet clearance and autoantibody
production and offers the highest rate of durable response
(50% to 70%) compared with other ITP therapies. How-
ever, there are no reliable predictors of splenectomy re-
sponse, and long-term risks of infection and cardiovascular
complications must be considered. Because the long-term
efficacy of different second-line medical therapies for
ITP have not been directly compared, treatment decisions
must be made without supportive evidence. Splenectomy
continues to be a reasonable treatment option for many

patients, including those with an active lifestyle who desire
freedom from medication and monitoring, and patients
with fulminant ITP that does not respond well to medical
therapy. We try to avoid splenectomy within the first
12 months after ITP diagnosis for most patients to allow
for spontaneousor therapy-induced remissions, particularly
in older patients who have increased surgical morbidity
and lower rates of response, and in young children. Treat-
ment decisions must be individualized based on patients’
comorbidities, lifestyles, and preferences. Future re-
search should focus on comparing long-term outcomes
of patients treated with different second-line therapies
and on developing personalized medicine approaches
to identify subsets of patients most likely to respond to
splenectomy or other therapeutic approaches. (Blood.
2018;131(11):1172-1182)
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Introduction
Immune thrombocytopenia (ITP) is characterized by immune-
mediated destruction of circulating platelets and suppression
of platelet production.1 ITP occurs either as a primary disorder
or secondary to underlying neoplasia, infection, or autoimmune
disease; in the latter case, there may be more profound immune
dysregulation.2

The spleen plays a critical role in the pathogenesis of ITP
(Figure 1). For most patients, the spleen is the primary site of
platelet clearance. Splenic macrophages expressing FcgR me-
diate the uptake of antibody-coated platelets3,4 with phagocy-
tosis mediated through SYK signaling pathways.5 The spleen
also serves as a critical niche for immune cells that promote
anti-platelet antibody formation.6 Splenic macrophages present
antigenic peptides derived from platelet glycoproteins (primarily
GPIIa/IIIb or GPIb/IX) to CD41 T cells, causing activation and
expansion of autoreactive B and T cells.7,8 CD41 T cells express
CD40 ligand (CD40L) that engages CD40 on B lymphocytes to
drive their differentiation into plasma cells and promote auto-
antibody production.9 The spleen also serves as a reservoir for
long-lived, anti-platelet antibody-producing plasma cells.10-12

Even in the current era, when effective medical therapies for
ITP are available, splenectomy is associated with a higher rate of
long-term remission than any other ITP therapy,13-15 presumably
reflecting removal of the site of platelet clearance and auto-
antibody production.

For decades, splenectomy was the standard of care for steroid-
refractory ITP patients. With the availability of rituximab and the
thrombopoietin receptor agonists (TPO-RAs), the decision to
perform splenectomy is now frequently delayed until late in the
disease course. In a recent study spanning 1980 to 2015, 18.7%
of ITP patients ultimately underwent splenectomy, although
splenectomy was most commonly used as third-line therapy.16

Efficacy of splenectomy for ITP
In ;80% of patients with ITP, platelet counts increase imme-
diately postsplenectomy, and 50% to 70% of patients achieve
durable remission.13-15,17 A retrospective multicenter study of
402 patients reported a response rate of 86% (66% complete
response, 20% partial response); 75% of responses were
maintained after a median follow-up of 92 months.18 In a sys-
tematic review of case series published between 1966 and 2004,
1731 (66%) of 2623 adults maintained a complete response
after a median follow-up of 29 months.13 In another systematic
review, 72% of patients maintained a response at 5 years.19

Similar response rates have been observed when splenectomy
was used as a second- or third-line treatment.20 However, many

patients in these older studies underwent splenectomy soon
after failing corticosteroids and/or intravenous immunoglob-
ulin (IVIg). Response rates are likely to be lower in more con-
temporary studies, in which splenectomy candidates were
more likely to have failed rituximab and TPO-RA. Likewise,
elderly patients may not demonstrate the same robust re-
sponse to splenectomy as younger individuals.21 There is no
role for partial or subtotal splenectomy in ITP, although splenic
irradiation has been used with some success.22

Postsplenectomy relapses occur in 20% to 30% of patients, often
within the first 24 months.23 Patients who relapse after sple-
nectomy may respond to subsequent medical therapies, and
stable platelet counts can be achieved in most individuals23;
however, a subset of patients who are refractory to medical
therapies experience high morbidity and mortality.24

Both the 2011 American Society of Hematology (ASH) guide-
lines25 and the International Working Group Consensus report26

recommend splenectomy as a second-line therapy for ITP. Al-
though the International Working Group guidelines do not
state a preference between splenectomy, rituximab, or TPO-RA,
ASH guidelines give splenectomy a higher recommendation.
Although the use of rituximab or TPO-RAs may delay or obviate
the need for splenectomy over the short term, long-term out-
comes of patients undergoing splenectomy or receiving medical
treatment have not been compared. Thus, there remains un-
certainty as to the optimal sequence of ITP therapy.

Predictors of response to splenectomy
The success of splenectomy is difficult to predict, and statistics
on response rates apply to populations rather than individuals.
Predictors of splenectomy response that have been evaluated
follow below.

Clinical predictors
Studies examining patient and disease characteristics that
predict response to splenectomy have yielded inconsistent
results. In a systematic review of 135 case series, younger age
was most consistently associated with response (median ages
32-51 years vs 40-73 years for responders and nonresponders,
respectively).13,27 This review did not establish an age cutoff, and
splenectomy responses were still observed in older adults
(age.65 years). However, other studies reported higher relapse
rates in elderly patients, with long-term responses achieved in
only 50%.21,28 Moreover, comorbidities often present in elderly
patients contribute to increased perioperative complications.29

Other clinical factors that have been examined include theduration
of ITP and the presence of underlying disorders such as systemic
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lupus erythematosus (SLE), common variable immunodeficiency
(CVID), hepatitis C, and antiphospholipid antibodies (APLAs);
however, their effects have been inconsistent across studies.13

A high platelet count within the first week after splenectomy has
been reported to predict long-term response.30,31

Prior therapies
Response to corticosteroids and IVIg has been correlated with
response to splenectomy in univariate analyses, but not in
multivariable models.31 In 1 study (n5 30), response to IVIg was
highly correlated with response to splenectomy32; however, in
another study, 6/7 patients who failed corticosteroids and IVIg
responded to splenectomy.33 A small retrospective series of
14 adults reported that a response to the last dose of anti-D
was predictive of response to splenectomy, although there was
no overall correlation between anti-D use and splenectomy
responses.34 Taken together, we believe that previous responses
to these therapies help to confirm the diagnosis of ITP,35 thus
making a response to splenectomy somewhat more likely in
these patients compared with patients who do not respond.

Platelet scintigraphy
Indium-labeled autologous platelet scanning, in which 111In-
labeled autologous platelets are infused into the patient and
subsequent scintigraphy reveals the site of platelet clearance,36

emerged as a promising predictor of splenectomy response in
the 1980s but has not been widely adopted. In a pooled analysis
of 6 case series (n5 580), splenectomy responses were observed
in 91.4% (range 87.0% to 94.8%) of patients with a splenic pattern
and 40.9% (range 15.4% to 100%) of patients with a hepatic,
diffuse, or mixed pattern.37-43 However, these studies used dif-
ferent scintigraphic techniques and response criteria, and length of
follow-up varied. Indium-labeled autologous platelet scanning is
technically challenging and not widely available44; thus, it cannot

be universally recommended. More studies are needed to eval-
uate its predictive value across centers.

Safety of splenectomy
Complications associated with splenectomy can be divided into
perioperative/short-term and long-term risks.

Perioperative and short-term risks
Laparoscopic splenectomy has replaced open splenectomy as
the technique of choice because of decreased postoperative
pain, shorter hospitalization, faster recovery, and decreased
cost.13 In a systematic review of more than 3000 splenectomies
for ITP, laparoscopic splenectomy had lower mortality (0.2% vs
1.0%) and complication rates (9.6% vs 12.9%) than open sple-
nectomy.13 The relatively high rate of complications despite
advances in surgical techniques and anesthesia may be, in part,
because of the increased recognition of ITP in older adults and
the higher surgical risk in these patients.45 Superior outcomes
with laparoscopic splenectomy have been observed by more
experienced surgeons in high-volume centers.

Postoperative bleeding is the most common cause of death in
patients who undergo splenectomy.45 Adequate hemostasis is
usually achieved with platelet counts $20 3 109/L to 30 3 109/L;
and corticosteroids, IVIg, or other therapies may be used to raise
platelet counts before surgery.46 Some series demonstrate that
splenectomy can be performed safely even in patients with very
lowplatelet counts,47 althoughothers reportmore complications.48

The risk of overwhelming infection by encapsulated bacteria
is the most concerning side effect of splenectomy. This risk is
highest in the fewmonths immediately following splenectomy.49

Presplenectomy vaccinations against Streptococcus pneumoniae,
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Figure 1. The spleen in the pathogenesis of ITP. (A)
Autoantibodies bind to antigens on platelets, primarily
gpIIb/IIIa, andgpIb/IX. (B) Splenicmacrophagesexpressing
FcgR internalize antibody-coated platelets, degrade
them, and present platelet glycoprotein-derived
peptides to autoreactive CD41 T cells, which on acti-
vation interact with B cells through the CD40/CD40L
interaction leading to somatic hypermutation and class
switching. Autoreactive B cells differentiate into anti-
platelet antibody-producing plasma cells that either
stay in the spleen or migrate to the blood and bone
marrow. (C) Megakaryocytes in the bone marrow ex-
press platelet glycoproteins such as gpIIb/IIIa and
gpIb/IX, and autoantibodies against these antigens
impair platelet production and contribute to mega-
karyocyte apoptosis. Circulating CD8 positive can also
cause thrombocytopenia by direct cytotoxicity (not
shown).
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Hemophilus influenzae type b, and Neisseria meningitidis have
dramatically reduced the incidence of postsplenectomy sepsis.50

It is most efficient to routinely vaccinate adult patients before
splenectomy even if they had received these as routine child-
hood vaccinations; otherwise, antibody titers may be checked,
and repeat vaccines can be administered as needed. Vianelli
et al reported no cases of fatal sepsis after 402 splenectomies
with a median follow-up of 57 months.18

Antibiotic prophylaxis with amoxicillin (or erythromycin) is rec-
ommended for children postsplenectomy. The practice of
postsplenectomy antibiotic prophylaxis in adults is empiric and
differs among the authors, ranging from no prophylaxis to 3 to
6 months postoperatively. A longer duration of antibiotic pro-
phylaxis should be considered for high-risk patients, includ-
ing children ,5 years of age, patients with a poor response to
vaccination, and immunocompromised patients. Patients should
be educated about the risk of serious infection and should seek
immediate medical attention and receive anti-pneumococcal
antibiotics at the first sign of infection. The meningococcal
serogroup B vaccine (Bexsero) can be considered in addition to
the conjugate vaccine in younger patients (,25 years).

Perioperative thromboembolism, particularly portal-splenic vein
thrombosis (PSVT) is a recognized complication of splenectomy.
In a population-based study of 9976 patients with ITP of which
1762 underwent splenectomy, the rate of PSVT in splenec-
tomized vs nonsplenectomized patients was 1.6% vs 1%, and
the rate of other venous thromboembolism (VTE) was 4.3%
vs 1.7%.51 In contrast, in a Danish cohort of 3812 patients who
underwent splenectomy, only 0.39% developed PSVT.52 There
are no standard recommendations regarding perioperative
thromboprophylaxis for splenectomy, but it should be considered
in patients at high risk because of comorbidities or prior thrombosis.

Long-term risks
Few studies on long-term outcomes after splenectomy sepa-
rately consider patients who undergo splenectomy specifically
for ITP, and even fewer compare these to an ITP cohort not
undergoing splenectomy.

Infection The risk of overwhelming bacterial sepsis in asplenic
patients is well recognized.53 With presplenectomy vaccination,
this risk has been reduced from;7.16 per 100 person-years50 to
2.3 per 100 patient-years.54 A more recent analysis from the
Danish National Patient Registry that compared patients who
underwent splenectomy with the general population, patients
undergoing appendectomy, and disease-matched controls who
did not undergo splenectomy reported an 18-fold higher infection
rate during the first 90 days postoperatively in patients under-
going splenectomy compared with the general population; this
risk decreased to 4.6-fold at 91 to 365 days after splenectomy and
2.5-fold at .365 days after splenectomy.55 For ITP patients un-
dergoing splenectomy compared with those who did not, the
absolute rate of infection was 5.6% vs 2.7% in the first 90 days,
5.7/100 patient-years vs 6.5/100 patient-years from day 91 to 365,
and 4.6/100 patient-years vs 3.3/100 patient-years after day 365. In
both studies, enteric organisms rather than encapsulated bacteria
were the main cause of early and late postsplenectomy sepsis.
Moreover, beyond 90 days, ITP patients who had undergone
splenectomy had lower mortality than ITP patients who had not.49

Indeed, the infection risk associated with chronic corticosteroid or
other immunosuppressive therapy in patients with chronic ITP may
exceed that of appropriately vaccinated patients who undergo
splenectomy.56 Long-term measures to mitigate postsplenectomy
infections are similar to those used perioperatively (Table 1).

Although less frequently than splenectomy, rituximab is also a risk
factor for infections in patients with ITP with a reported hazard ratio

Table 1. Recommended strategies to prevent early and late complications after splenectomy

Complication Early Late

Surgical morbidity Careful patient selection: older patients and those
with comorbidities are less attractive candidates
for surgery and anesthesia. Alternative
therapies should be considered.

Bleeding Laparoscopic splenectomy
Elevation of platelets to.303 109/L to 503 109/L

using steroids, IVIg (or TPO-RA if no response to
these)

Infection Vaccination against S pneumoniae, H influenzae
type b, and N meningitidis, ideally at least 2 wk
prior to surgery

Repeat vaccination against S pneumoniae every
5 y, annual influenza vaccine

Education about the risk of postsplenectomy
sepsis. Emphasize need for early administration
of antibiotics in case of fever.

Patients may be at higher risk of babesiosis and
malaria and should be aware of this if traveling
to endemic areas.

Consider prophylactic antibiotics postoperatively.

Vascular complications Early mobilization, hydration, and initiation of
prophylactic anticoagulation once hemostasis
has been ensured in patients with other risk
factors for thrombosis

Address modifiable risk factors (smoking,
obesity, etc.).Early

Aspirin may be prescribed for patients with
cardiovascular risk factors.

Postoperative VTE including acute
portal/splenic vein thrombosis

Thromboprophylaxis in the setting of elective
surgery or other situations that increase
thrombotic risk

Late
VTE
Atherothrombotic events
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(HR) of 2.60 (95% confidence interval [CI], 1.67-4.03).57,58 Reac-
tivation of hepatitis B infection following rituximab therapy is well
appreciated,59 and patients with latent infection should receive
antiviral therapy during and for 6 months after completing treat-
ment. Rituximab has also been associated with rare cases of
progressive multifocal leukoencephalopathy because of John
Cunningham virus; these generally occurred in patients that had
also received other immunosuppressive therapies for long du-
rations.60 Rituximab can attenuate the response to vaccination61

for 6 to 12 months after treatment, a consideration that may be
particularly important for patients who subsequently undergo
splenectomy. Therefore, we recommend administering pre-
splenectomy vaccines before treatment with rituximab.

Cardiovascular complications The strongest evidence for a
procoagulant state following splenectomy applies to patients
who undergo this procedure for hemolytic anemia.62 The
mechanisms underlying the association between splenectomy
and cardiovascular events are not well understood. Surgery
per se increases the short-term VTE risk, and this may be com-
pounded by elevated platelet counts and hematocrit,63 persis-
tence of procoagulant damaged erythrocytes, erythrocyte and
platelet-derived microparticles,64 and altered lipid profiles fol-
lowing splenectomy.65 In patients with ITP, splenectomy usually
increases the platelet count and may also result in increases in
plasma cholesterol, leukocyte counts, and C reactive protein, all
of which are associated with increased thrombotic risk.

VTE The rate of VTE among patients with ITP (4.05 to 5.32 per
1000 patient-years) is increased compared with the general
population,66,67 and splenectomy may further increase this risk.
In a Danish cohort, the risk of VTE in the first year after sple-
nectomy for any indication was 1.9% compared with 0.3% for the

general population.52 Compared with the general population,
the risk of VTE was lower for those who underwent splenectomy
for ITP than for the entire splenectomized cohort (odds ratio 5
2.7 [95% CI, 1.1-6.3] vs odds ratio5 3.2 [95% CI, 2.4-4.2]). Other
studies that followed patients for at least 1 year after splenec-
tomy for ITP have reported a cumulative prevalence of VTE
ranging from 1.4% to 16%, depending on length of follow-
up.18,51,68-72 A prospective cohort study of ITP patients who
underwent splenectomy reported the highest rates of VTE, 11% at
10 years, 15% at 20 years, and 21% at 30 years,71 which may be
because of the prospective study design with closer follow-up.
However, the cohort was small and significant attrition resulted in
few patients followed beyond 20 years.

Few studies have directly compared ITP patients who did or did
not undergo splenectomy. In a retrospective study, the hazard
ratio for VTE .90 days after splenectomy was 2.7 (95% CI,
1.9-38).51 A multicenter cohort study also noted that splenec-
tomy increased VTE risk (HR 5 4.1 [95% CI, 1.1-15.7]).67 The
highest incidence of VTE is in the perioperative period and
during the first year after splenectomy, but an increase in the
cumulative incidence of VTE has been noted for up to several
decades. Compiling data from studies with extended follow-
up, the risk of thrombosis among splenectomy patients was
higher than that for patients with ITP who did not undergo
splenectomy (Figure 2).73

Arterial thromboembolism (ATE) An early study of veterans
who underwent splenectomy for trauma reported a twofold
increased risk of death from ischemic heart disease.74 Sub-
sequent reports confirmed higher rates of stroke and myocardial
infarction in adults with hereditary spherocytosis who underwent
splenectomy, with an incidence of 22% to 32% by age 70.75 The
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rate of ATE is 3.2% to 4.5% in patients with chronic ITP,67,76 and
Ruggeri et al reported that splenectomy increased this risk
(HR 5 3.2 [95% CI, 1.2-8.6]).67 However, in a recent population-
based study, the rates of myocardial infarction (1.13% vs 1.30%)
and stroke (2.09% vs 2.56%) were similar for ITP patients who did
or did not undergo splenectomy.77 Thus, although splenectomy
may increase the risk of ATE overall, the effect in ITP patients is
unclear.71,77

Pulmonary arterial hypertension is a reported complication in
patients who have undergone splenectomy, particularly for
sickle-cell disease, thalassemia intermedia, stomatocytosis,
and spherocytosis, all hemolytic disorders.62 This complication is
likely related to the underlying red cell disorder, perhaps con-
tributing to a hypercoagulable state, rather than the splenectomy
per se.77,78 Studies have not identified an elevated risk for pul-
monary artery hypertension in ITP patients postsplenectomy.79,80

Other second-line approaches to
ITP therapy
There is a lack of randomized trials comparing different second-
line therapies for ITP; rituximab, TPO-RA, and splenectomy
all warrant consideration in patients who relapse after initial
corticosteroid therapy or are corticosteroid dependent. Table 2
provides a comparison of these agents. Response rates to
agents such as azathioprine, mycophenolate, cyclosporine A,
cyclophosphamide, and others, particularly when used as single
agents, are sufficiently low that these drugs are relegated to the
third line or higher setting.81

Rituximab
In a systematic review that included 313 ITP patients who re-
ceived rituximab at a dose of 375 mg/m2 for 4 weeks, responses
were observed in 62.5% of patients with median time to re-
sponse of 5.5 weeks and a median duration of 10.5 months.57

Rituximab is commonly used in ITP because of the potential for
long-term remission; 1 study reported that 21% and 26% of
adults and children, respectively, with complete responses at
1 year maintained these responses at 5 years, respectively.82

Another study found that combination therapy with dexa-
methasone and rituximab in patients with ITP of .2 years
duration yielded long-term response rates similar to those
expected with splenectomy, particularly in females.83 However,
a randomized study that enrolled corticosteroid-resistant ITP
patients with a median ITP duration of 37 weeks failed to
demonstrate a higher rate of long-term responses with ritux-
imab.84 Thus, whether rituximab is able to induce long-term
remissions of ITP, or whether studies suggesting that it may do
so reflect the natural history of the disease, remains unresolved.
Rituximab can delay the need for splenectomy,85 andmany would
advocate a trial of rituximab before splenectomy or TPO-RA
because of the potential for long-term response.

TPO-RA
TPO-RAs are approved for treatment of ITP in children and
adults. As with rituximab, the place of TPO-RA in the se-
quence of ITP therapy is not established. TPO-RAs have class-
specific toxicities, in particular bone marrow reticulin fibrosis
in 2% to 4% of patients.86 Eltrombopag is associated with
elevated transaminase levels, which in rare patients may

progress to hepatotoxicity.87 Response to either eltrombopag
or romiplostim occurs in 80%, and the development of resistance
is uncommon.86,88 Although it was not expected that these agents
should induce remission, a recent report suggests that ;30% of
early stage ITP patients are able to discontinue these agents and
maintain stable platelet counts.89,90 Similar to rituximab, some of
these remissions may reflect the natural history of ITP.

Safety of splenectomy in special situations
Pregnancy
Primary approaches to ITP in pregnancy involve corticosteroids
and/or IVIg.91 Other agents, such as azathioprine and cyclosporine,
have been used safely; however, even when effective, these may
take considerable time to raise the platelet count. Rituximab is not
teratogenic but may cause prolonged B-cell lymphopenia in off-
spring.91 Splenectomy is rarely used in pregnant patients with ITP;
when it is, the optimal time is in the mid–second trimester to
minimize the risk of premature labor and provide access to the
spleen before it is obscured by the gravid uterus.

Children
Over 75% of children with ITP recover spontaneously, and be-
cause serious bleeding is rare, patients are often managed
expectantly.92,93 ITP refractory to steroids and/or IVIg is un-
common and should prompt consideration of a congenital
thrombocytopenia.92 Splenectomy is effective in children with
ITP with responses seen in 80%82,92,93 and is justified in children
with persistent severe thrombocytopenia refractory to other
treatments. However, because of uncertainty as to the time
course and role of the spleen in development of the immune
repertoire, as well as reports suggesting that in some cases
childhood ITP may remit years after initial onset,93 splenectomy
is deferred as long as possible and reserved for patients with
refractory disease and bleeding. Prophylactic penicillin is rec-
ommended until the age of 5 in young children or for at least
2 years after splenectomy in older children.94,95

Primary alternatives to splenectomy in children include rituximab
and TPO-RA. Rituximab has similar efficacy in children as in adults,
with initial and 5-year response rates in children of 57% and 26%,
respectively.82 Appropriate vaccination should be confirmed prior
to use of rituximab. Eltrombopag and romiplostim, both approved
for treatment of ITP in children, are effective and may also be used
to delay or defer splenectomy.96-98 There is relatively little expe-
rience with long-term use of TPO-RA in children.

CVID
CVID is associated with autoimmune cytopenias, most frequently
ITP. Although splenectomy has been employed for management
of ITP in these patients, the possibility that splenectomy may
worsen an existing immunodeficiency is concerning. The European
Society of Immunodeficiencies described 48 patients with CVID
who underwent splenectomy. Thirty-six patients had autoimmune
cytopenias, and 8 of the 11 patients with ITP who underwent
splenectomy responded.99 Nine patients developed overwhelming
postsplenectomy infection with encapsulated organisms (infection
rate 2.47 per 100 patient-years), 6 of whom had not been receiving
immunoglobulin. Seven of the 9 episodes occurredwithin 3 years of
splenectomy. Tenpatients died, 4 fromunusual infections, although
2 of the 4 had been on long-term immunosuppression.99
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Splenectomy was not associated with mortality in another cohort
of 473 patients with CVID, of which 39 underwent splenectomy
with only a single infectious episode in a patient not receiving
immunoglobulin.99 These reports suggest that splenectomy is
relatively safe in patients with CVID, despite a small increase
in infection risk that may be reduced by immunoglobulin re-
placement. Similarly, splenectomy appears to be safe and ef-
fective in patients with HIV and ITP.100,101

SLE and APLAs
Autoimmune thrombocytopenia occurs in 8% to 10% of patients
with SLE, and splenectomy appears to be equally effective
(65% to 85% responses) in this population compared with pa-
tients with primary ITP, without an increase in morbidity.102 APLA
occur in up to 40% of patients with ITP.103 Although these an-
tibodies do not alter the course of ITP, several studies suggest
that the presence of APLA, particularly the lupus anticoagulant,
increases the risk of thrombosis,103,104 with 5-year thrombosis-
free survival of 39.9% and 97.7%, respectively, in patients with
ITP and lupus anticoagulant, vs ITP alone. A small study reported
no significant increase in thrombotic events after splenectomy in
patients with ITP and APLA, although there was a trend toward
more arterial events.105 Although there is insufficient data available
to discourage splenectomy in patients with APLA, aggressive
thromboprophylaxis in the perioperative period should be
employed.

Lymphoproliferative disorders
ITP is a well-recognized complication of lymphoproliferative
disorders such as chronic lymphocytic leukemia (CLL), non-
Hodgkin lymphoma, and Hodgkin disease and is frequently
autoantibody mediated, although there is no evidence that the
malignant clone is the source of the autoantibodies.106 These
disorders are also associated with impaired B-cell differentiation
and skewing of B-cell subsets, and ITP associated with lym-
phoproliferative disorders is often less responsive to first-line
treatment with corticosteroids.2 For example, in a cohort of
1278 patients with newly diagnosed CLL of which 64 developed
ITP, steroids and/or IVIg had a response rate (complete response
and partial response) of only 48.4% (16 of 33 patients).107 The
addition of CLL-directed cytotoxic therapy improved response
rate (16 of 22; 72.7%).107 Splenectomy appears to be safe in
individuals with lymphoproliferative disorders,108 although these
individuals are often older with comorbidities, and surgical risks
must be considered. Splenectomy has been reported to be
effective in some cases of CLL-associated ITP109-111; however, as
with other causes of secondary ITP, treatments directed at the
underlying disorder should be attempted before splenectomy.

Perspective: deciding on splenectomy
The decision to proceed with splenectomy in a specific patient
depends on the characteristics of their ITP as well as their age,
general health, lifestyle, and goals. Because there are few data
comparing long-term outcomes of splenectomy with other
second-line approaches, it is difficult to provide evidence-based
recommendations, and patient preferences weigh heavily in
treatment decisions.112 If possible, we defer splenectomy for
12 months after ITP onset to allow for a possible spontaneous
or therapy-induced remission to occur. Before splenectomy or
even second-line medical therapies, it is important to rule out
underlying conditions thatmay contribute to persistent or recurrent

thrombocytopenia. The differential diagnosis of thrombocytopenia
is wide and includes disorders such as hypersplenism, chronic
infection, inherited and drug-mediated thrombocytopenias, bone
marrow failure, and pseudothrombocytopenia. Moreover, causes
of secondary ITP such as HIV or hepatitis C infection, Helicobacter
pylori infection in endemic regions, and lymphoproliferative and
autoimmune disorders should be considered, because in these
cases treatment of the underlying disorder may be a more efficient
and effective means of improving the platelet count. Bone marrow
examination is not necessary in all patients but should be considered
in older patients, particularly in the presence of other cytopenias,
and in patients with poor responses to first-line ITP therapies.

There are several situations in which we would strongly consider
splenectomy. Occasionally, patients present with severe ITP
characterized by profound thrombocytopenia, bleeding, a poor or
transient response to corticosteroids and IVIg, and a suboptimal
response to TPO-RA. Because theonset of the therapeutic effect or
rituximab may take weeks to months in ITP, we would not rec-
ommend its use in such patients. Instead, splenectomy provides an
expeditious and generally effective approach. Even if splenectomy
does not result in a complete remission, the response to sub-
sequent interventions with previously used agents may improve.

Young patients with an active lifestyle, including those who
participate in contact sports or high-risk activities, may prefer
splenectomy. These individuals may wish to avoid frequent
office visits and platelet count monitoring, as well as the im-
position of chronic medical therapy. For these patients, the long-
term risk of infection after splenectomy may be minimized
through vaccination, patient education, and rapid institution of
antibiotic therapy at the earliest indication of infection. They
should also be counseled on the risk of thrombosis.

Other patients whomay benefit from splenectomy include those
who are noncompliant with medications or for whom medical
alternatives are inaccessible.

There are also patients for whom we would discourage sple-
nectomy, including those in their first year since diagnosis and
those with multiple comorbidities that worsen surgical risk. Fi-
nally, because the long-term success rate of splenectomy may
be lower,21 and the surgical risk higher in elderly patients, a trial
of medical therapy may be preferred in these individuals.

Conclusions
The development of new medical therapies for ITP has at the
same time broadened but complicated treatment approaches
for patients and providers. Presently, the choice of different
second-line treatment options, including splenectomy, must be
made with minimal data concerning long-term outcomes. Al-
though the use of splenectomy has declined substantially with
the development of new medical therapies, it remains the most
cost-effective second-line treatment of ITP. At the same time,
splenectomy is associated with surgical complications, infection,
and thrombotic risks that might tip the balance in favor of
medical treatment of many patients. Future research directions
in ITP should focus on comparative long-term outcomes of
patients treated with different second-line therapies, expanded
splenectomy response data for patients who fail rituximab
and/or TPO-RA, and development of personalized medicine
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approaches to identify subsets of patients most likely to respond
to splenectomy or other second-line therapies.

Acknowledgments
This work was supported in part by a grant from the National Heart, Lung,
and Blood Institute, National Institutes of Health (HL123416); an ASH
Bridge Grant (K.R.M.); and an ASH Research Training Award for Fellows
and Jim and Carol O’Hare fellowship (S.C.).

Authorship
Contribution: S.C., D.M.A., and K.R.M. drafted and edited themanuscript
and reviewed the final version of the manuscript.

Conflict-of-interest disclosure: The authors declare no competing fi-
nancial interests.

ORCID profile: K.R.M., 0000-0001-7340-475X.

Correspondence: Keith R. McCrae, Taussig Cancer Institute, CA-62,
Cleveland Clinic, 9500 Euclid Ave, Cleveland, OH 44195; e-mail: mccraek@
ccf.org.

Footnote
Submitted 7 September 2017; accepted 29 November 2017. Prepub-
lished online as Blood First Edition paper, 2 January 2018; DOI 10.1182/
blood-2017-09-742353.

REFERENCES
1. Khodadi E, AsnafiAA, Shahrabi S, Shahjahani

M, Saki N. Bone marrow niche in immune
thrombocytopenia: a focus on mega-
karyopoiesis. Ann Hematol. 2016;95(11):
1765-1776.

2. Cines DB, Bussel JB, Liebman HA, Luning
Prak ET. The ITP syndrome: pathogenic and
clinical diversity. Blood. 2009;113(26):
6511-6521.

3. Audia S, Santegoets K, Laarhoven AG,
et al. Fcg receptor expression on splenic
macrophages in adult immune thrombo-
cytopenia. Clin Exp Immunol. 2017;188(2):
275-282.

4. McMillan R, Longmire RL, Tavassoli M,
Armstrong S, Yelenosky R. In vitro platelet
phagocytosis by splenic leukocytes in idio-
pathic thrombocytopenic purpura. N Engl J
Med. 1974;290(5):249-251.

5. Podolanczuk A, Lazarus AH, Crow AR,
Grossbard E, Bussel JB. Of mice and men: an
open-label pilot study for treatment of im-
mune thrombocytopenic purpura by an
inhibitor of Syk. Blood. 2009;113(14):
3154-3160.

6. Kuwana M, Okazaki Y, Ikeda Y. Splenic
macrophages maintain the anti-platelet au-
toimmune response via uptake of opsonized
platelets in patients with immune thrombo-
cytopenic purpura. J Thromb Haemost.
2009;7(2):322-329.

7. Roark JH, Bussel JB, Cines DB, Siegel DL.
Genetic analysis of autoantibodies in
idiopathic thrombocytopenic purpura re-
veals evidence of clonal expansion and
somatic mutation. Blood. 2002;100(4):
1388-1398.

8. Kuwana M, Okazaki Y, Kaburaki J, Kawakami
Y, Ikeda Y. Spleen is a primary site for acti-
vation of platelet-reactive T and B cells in
patients with immune thrombocytopenic
purpura. J Immunol. 2002;168(7):
3675-3682.

9. Kuwana M, Kawakami Y, Ikeda Y.
Suppression of autoreactive T-cell response
to glycoprotein IIb/IIIa by blockade of CD40/
CD154 interaction: implications for treat-
ment of immune thrombocytopenic purpura.
Blood. 2003;101(2):621-623.
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29. Mahévas M, Michel M, Godeau B. How we
manage immune thrombocytopenia in the
elderly. Br J Haematol. 2016;173(6):844-856.

30. Ojima H, Kato T, Araki K, et al. Factors
predicting long-term responses to splenec-
tomy in patients with idiopathic thrombo-
cytopenic purpura.World J Surg. 2006;30(4):
553-559.

31. Kim M, Park KM, Shin WY, Choe YM, Lee KY,
Ahn SI. Platelet count evolution as a

1180 blood® 15 MARCH 2018 | VOLUME 131, NUMBER 11 CHATURVEDI et al

For personal use only. on November 8, 2018. by Fredrik Schjesvold www.bloodjournal.orgFrom 

http://orcid.org/0000-0001-7340-475X
mailto:mccraek@ccf.org
mailto:mccraek@ccf.org
https://doi.org/10.1182/blood-2017-09-742353
https://doi.org/10.1182/blood-2017-09-742353
http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml


predictor of outcome after splenectomy for
immune thrombocytopenic purpura. Int J
Hematol. 2017;105(4):433-439.

32. Law C, Marcaccio M, Tam P, Heddle N,
Kelton JG. High-dose intravenous immune
globulin and the response to splenectomy in
patients with idiopathic thrombocytopenic
purpura. N Engl J Med. 1997;336(21):
1494-1498.

33. Ruivard M, Caulier MT, Vantelon JM, et al.
The response to high-dose intravenous im-
munoglobulin or steroids is not predictive of
outcome after splenectomy in adults with
autoimmune thrombocytopenic purpura.
Br J Haematol. 1999;105(4):1130-1132.

34. Bussel JB, Kaufmann CP, Ware RE, Woloski
BM. Do the acute platelet responses of
patients with immune thrombocytopenic
purpura (ITP) to IV anti-D and to IV
gammaglobulin predict response to sub-
sequent splenectomy? Am J Hematol. 2001;
67(1):27-33.

35. Salib M, Clayden R, Clare R, et al. Difficulties
in establishing the diagnosis of immune
thrombocytopenia: An agreement study. Am
J Hematol. 2016;91(8):E327-E329.

36. Peters AM, Saverymuttu SH, Wonke B, Lewis
SM, Lavender JP. The interpretation of
platelet kinetic studies for the identification
of sites of abnormal platelet destruction. Br J
Haematol. 1984;57(4):637-649.

37. Sarpatwari A, Provan D, Erqou S, Sobnack R,
David Tai FW, Newland AC. Autologous 111
In-labelled platelet sequestration studies in
patients with primary immune thrombocy-
topenia (ITP) prior to splenectomy: a report
from the United Kingdom ITP Registry. Br J
Haematol. 2010;151(5):477-487.

38. Cuker A, Cines DB. Evidence-based mini-
review: is indium-labeled autologous platelet
scanning predictive of response to splenec-
tomy in patients with chronic immune
thrombocytopenia? Hematology Am Soc
Hematol Educ Program. 2010;2010:385-386.

39. Cola B, Tonielli E, Sacco S, Brulatti M,
Franchini A. Surgical treatment of chronic
idiopathic thrombocytopenic purpura: re-
sults in 107 cases. Int Surg. 1986;71(3):
195-198.

40. Siegel RS, Rae JL, Barth S, et al. Platelet
survival and turnover: important factors in
predicting response to splenectomy in im-
mune thrombocytopenic purpura. Am J
Hematol. 1989;30(4):206-212.

41. Lamy T, Moisan A, Dauriac C, Ghandour C,
Morice P, Le Prise PY. Splenectomy in idio-
pathic thrombocytopenic purpura: its corre-
lation with the sequestration of autologous
indium-111-labeled platelets. J Nucl Med.
1993;34(2):182-186.

42. Najean Y, Rain JD, Billotey C. The site of
destruction of autologous 111In-labelled
platelets and the efficiency of splenectomy in
children and adults with idiopathic throm-
bocytopenic purpura: a study of 578 patients
with 268 splenectomies. Br J Haematol.
1997;97(3):547-550.

43. Louwes H, Zeinali Lathori OA, Vellenga E, de
Wolf JT. Platelet kinetic studies in patients
with idiopathic thrombocytopenic purpura.
Am J Med. 1999;106(4):430-434.

44. International Committee for Standardization
in Hematology. Panel on Diagnostic Appli-
cations of Radionuclides. Recommended
method for indium-111 platelet survival
studies. J Nucl Med. 1988;29(4):564-566.

45. Portielje JE, Westendorp RG, Kluin-Nelemans
HC, Brand A.Morbidity andmortality in adults
with idiopathic thrombocytopenic purpura.
Blood. 2001;97(9):2549-2554.

46. Habermalz B, Sauerland S, Decker G, et al.
Laparoscopic splenectomy: the clinical
practice guidelines of the European Associ-
ation for Endoscopic Surgery (EAES). Surg
Endosc. 2008;22(4):821-848.

47. Wu Z, Zhou J, Pankaj P, Peng B.
Laparoscopic splenectomy for immune
thrombocytopenia (ITP) patients with
platelet counts lower than 1 3 109/L.
Int J Hematol. 2011;94(6):533-538.

48. Keidar A, Feldman M, Szold A. Analysis of
outcome of laparoscopic splenectomy for
idiopathic thrombocytopenic purpura by
platelet count. Am J Hematol. 2005;80(2):
95-100.

49. Yong M, Thomsen RW, Schoonen WM, et al.
Mortality risk in splenectomised patients: a
Danish population-based cohort study. Eur J
Intern Med. 2010;21(1):12-16.

50. Schwartz PE, Sterioff S, Mucha P, Melton LJ
III, Offord KP. Postsplenectomy sepsis and
mortality in adults. JAMA. 1982;248(18):
2279-2283.

51. Boyle S, White RH, Brunson A, Wun T.
Splenectomy and the incidence of venous
thromboembolism and sepsis in patients
with immune thrombocytopenia. Blood.
2013;121(23):4782-4790.

52. Thomsen RW, SchoonenWM, Farkas DK, Riis
A, Fryzek JP, Sørensen HT. Risk of venous
thromboembolism in splenectomized pa-
tients compared with the general population
and appendectomized patients: a 10-year
nationwide cohort study. J Thromb Hae-
most. 2010;8(6):1413-1416.

53. Eraklis AJ, Kevy SV, Diamond LK, Gross RE.
Hazard of overwhelming infection after
splenectomy in childhood. N Engl J Med.
1967;276(22):1225-1229.

54. Ejstrud P, Kristensen B, Hansen JB, Madsen
KM, Schønheyder HC, Sørensen HT. Risk and
patterns of bacteraemia after splenectomy:
a population-based study. Scand J Infect
Dis. 2000;32(5):521-525.

55. Thomsen RW, Schoonen WM, Farkas DK,
et al. Risk for hospital contact with infection in
patients with splenectomy: a population-
based cohort study. Ann Intern Med. 2009;
151(8):546-555.

56. Moulis G, Palmaro A, Sailler L, Lapeyre-
Mestre M. Corticosteroid risk function of
severe infection in primary immune throm-
bocytopenia adults. A nationwide nested
case-control study. PLoS One. 2015;10(11):
e0142217.

57. Arnold DM, Dentali F, Crowther MA, et al.
Systematic review: efficacy and safety of
rituximab for adults with idiopathic throm-
bocytopenic purpura. Ann Intern Med. 2007;
146(1):25-33.

58. Moulis G, Lapeyre-Mestre M, Palmaro A,
Sailler L. Infections in non-splenectomized
persistent or chronic primary immune
thrombocytopenia adults: risk factors and
vaccination effect. J Thromb Haemost. 2017;
15(4):785-791.

59. Evens AM, Jovanovic BD, Su YC, et al.
Rituximab-associated hepatitis B virus (HBV)
reactivation in lymphoproliferative diseases:
meta-analysis and examination of FDA safety
reports. Ann Oncol. 2011;22(5):1170-1180.

60. Carson KR, Evens AM, Richey EA, et al.
Progressive multifocal leukoencephalopathy
after rituximab therapy in HIV-negative pa-
tients: a report of 57 cases from the Research
on Adverse Drug Events and Reports project.
Blood. 2009;113(20):4834-4840.

61. Nazi I, Kelton JG, Larché M, et al. The effect
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