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■ Abstract Idiopathic thrombocytopenic purpura (ITP) is a common hematologic
disorder manifested by immune-mediated thrombocytopenia. The diagnosis remains
one of exclusion, after other thrombocytopenic disorders are ruled out based on history,
physical examination, and laboratory evaluation. The goal of treatment is to raise the
platelet count into a hemostatically safe range. The disorder is usually chronic, although
there is considerable variation in the clinical course and most patients eventually attain
safe platelet counts off treatment. However, a subset of patients has severe disease
refractory to all treatment modalities, which is associated with considerable morbidity
and mortality. This article focuses on the management of primary ITP in adults. We
discuss criteria for treatment, the roles of splenectomy and other treatment options
along with their side effects, and the management of ITP during pregnancy.

INTRODUCTION

Idiopathic (immune) thrombocytopenic purpura (ITP) is a disorder manifested
by immune-mediated thrombocytopenia (1–3). The exact incidence is unknown,
but estimates range from 50 to 100 new cases per million persons each year in
the United States and Europe, roughly divided between adults and children (2,
4). Childhood ITP differs from adult ITP in pathogenesis, differential diagnosis,
and management. Another important distinction is between ITP that occurs as
an isolated condition (primary ITP) or in the context of predisposing conditions
(secondary ITP). This chapter focuses on the management of primary ITP in adults.
The reader is referred elsewhere for comprehensive reviews of ITP in childhood
and of secondary ITP (1, 2, 5). Practice guidelines for ITP have been published by
the American Society of Hematology (6) and the British Committee for Standards
in Haematology General Haematology Task Force (7).
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PATHOGENESIS

Platelets from 50%–60% of ITP patients are coated with immunoglobulin G (IgG)
antibodies that recognize one or more platelet surface glycoproteins (GP), in-
cluding GPIIb-IIIa, GPIb-IX, and GPIa-IIa, among others (8). The antibody-
coated platelets are recognized by tissue macrophage Fcγ receptors, resulting
in their phagocytosis. The fundamental disturbance that leads to the autoanti-
body production is unknown. T lymphocytes and B lymphocytes that react with
platelet autoantigens have been detected in the peripheral blood and spleen of
patients with ITP (9, 10), and autoantibody production by cells from the spleen,
blood, and bone marrow has been demonstrated (10, 11). Also recognized are
a skewing of cytokine production compatible with activation of Th0/Th1 cells
(elevated IL-2 and IFNγ , reduced to absent IL-10) and a reduced Th3 response
(12–14).

Thrombopoietin levels are normal in ITP, suggesting a normal or increased
megakaryocyte mass (15). However, platelet turnover studies in ITP patients often
reveal normal or reduced platelet production rather than the increased production
that would be expected (16, 17). This suggests either inhibition of platelet pro-
duction or intramedullary destruction of nascent platelets. Recent in vitro studies,
showing reduced megakaryocyte production and maturation in the presence of ITP
plasma, provide evidence for autoantibody-induced suppression of megakaryocy-
topoiesis (18, 19).

The absence of detectable antigen-specific autoantibody on some ITP patients’
platelets could indicate autoantibody against other platelet surface proteins, a lim-
itation of assay sensitivity, or the presence of other mechanisms. A recent study
suggests that T lymphocyte-induced lysis of platelets may contribute to platelet
destruction (20).

PRESENTATION

ITP presents most commonly in women during the second and third decades of
life (21), although the disorder can occur in either sex and at any age (4, 22). Pa-
tients typically present with petechiae or purpura that develop over several days,
accompanied by platelet counts of 1000–20,000/µl, although onset can be in-
sidious. Severe cutaneous bleeding, epistaxis, gingival bleeding, hematuria, or
menorrhagia may develop at platelet counts below 10,000/µl. Spontaneous in-
tracranial hemorrhage or bleeding at other internal sites is uncommon in the ab-
sence of severe thrombocytopenia (<5000/µl). Individuals with platelet counts of
30,000–50,000/µl may note easy bruising; platelet counts above 50,000/µl are usu-
ally discovered incidentally. An occasional patient presents with bleeding symp-
toms disproportionate to the platelet count because of antibody-induced platelet
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dysfunction (23). Most ITP patients are otherwise in their usual state of health,
although some complain of fatigue.

DIAGNOSIS

The diagnosis of primary ITP remains one of exclusion. A careful history is im-
portant to exclude drugs that can cause thrombocytopenia (22), familial thrombo-
cytopenia (24), post-transfusion purpura, or disorders associated with secondary
ITP (see below). The physical examination shows only evidence of bleeding. The
presence of adenopathy or splenomegaly suggests another diagnosis. Blood counts
are normal except for the platelet count unless there has been significant bleeding
or immune hemolysis. Review of the peripheral blood smear is important to ex-
clude pseudothrombocytopenia (25) and other hematologic conditions. Platelets
are often large, but platelets approaching the size of red cells or the finding of
unusually small platelets should prompt consideration of an inherited thrombocy-
topenia (24). A bone marrow examination is not required to establish the diagnosis
when the presentation is typical, although it is recommended in patients whose
findings suggest other hematologic disorders or in older individuals (>60 y of age)
(6). When performed, it reveals normal to increased numbers of megakaryocytes
with no dysplastic features on light microscopy. No additional diagnostic studies
are required to make a diagnosis of ITP in the typical case (6, 7). The response to
therapy provides important additional diagnostic information.

Testing for HIV and/or hepatitis C infection is indicated in at-risk populations
(26, 27), but the utility of testing for infection with Helicobacter pylori remains
controversial (see below). ITP may occur in patients with systemic lupus ery-
thematosus, antiphospholipid syndrome, B-cell neoplasms, immune thyroid dis-
orders, or common variable hypogammaglobulinemia, and in patients who have
undergone allogeneic or autologous marrow or stem cell transplantation, among
others. The presence of these disorders, other than subclinical thyroid disease, is
usually evident. Serologic or other testing in the absence of suggestive signs and
symptoms is of limited utility, with the possible exception of testing for antiphos-
pholipid antibodies (28). Approximately 1% of patients with ITP have coexisting
immune hemolytic anemia (Evans syndrome) and a smaller percentage have im-
mune neutropenia, which confer a less favorable prognosis.

The utility and necessity of measuring platelet antibodies remains an area
where opinions differ. The finding of platelet-bound autoantibodies, using antigen-
specific assays, has an estimated sensitivity of 49%–66%, a specificity of 78%–
92%, and a positive predictive value of 80%–83% (29–31) when patients with
ITP are compared to healthy individuals. Inter-laboratory agreement is 55%–67%
(32). A positive antigen-specific assay strongly supports the diagnosis of immune
thrombocytopenia, but a negative test cannot rule it out (31). No studies have been
reported in which results were used to alter diagnosis or to engineer therapy.
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TREATMENT

Management is predicated largely on the severity of bleeding. The goal of treatment
is to attain a hemostatic platelet count (>20,000–30,000/µl) while minimizing drug
toxicity. Figure 1 shows a treatment algorithm for management of adult chronic

Figure 1 Therapy of adult chronic idiopathic thrombocytopenic purpura in adults
(other forms of this disease are treated differently, hence the need for the qualifiers).
Emergency treatment is given as needed for extremely low platelet counts (5000–
10,000/µl) or for active bleeding. Initial treatment is usually started with prednisone
although some physicians prefer periodic anti-D (antibody against erythrocyte RhD
antigen) or pulsed dexamethasone. Treatment of refractory patients usually proceeds
in the order shown; experimental therapy can be given at any time, depending on the
toxicity of the treatment relative to that of the standard therapies.
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ITP, and Table 1 lists the drug doses, expected response times, and commonly
encountered side effects.

Hospitalization and Emergency Therapy

Hospitalization should be considered for any of the following: (a) patients who
present for the first time with platelet counts <10,000–20,000/µl in whom respon-
siveness to therapy has not been established, (b) those with previously diagnosed
ITP who have extremely low platelet counts (<5000/µl), or (c) any patient with
profound mucocutaneous, internal, or CNS bleeding. Therapy includes general
measures to reduce the risk of bleeding, such as avoidance of drugs that impair
platelet function, control of blood pressure, measures to minimize trauma, and
local treatments where indicated (e.g., ε-aminocaprioic acid for epistaxis, proges-
terone for vaginal bleeding). Treatment is initiated immediately with intravenous
IgG (IVIG) at a dose of 1.0 g/kg/d for 1–3 consecutive days, and/or intravenous
methylprednisolone (1–2 g/d for 1–3 consecutive days) until the platelet count
exceeds 50,000/µl (1, 33, 34). IVIG is generally well tolerated but occasional pa-
tients develop aseptic meningitis, acute renal failure, pulmonary insufficiency, or
hemolysis. Anti-D, at a dose of 75 µg/kg, has been suggested as an alternative to
IVIG, although experience with this agent in the emergency setting is limited (35).
Platelet transfusions are given as needed for life- or organ-threatening bleeding
(36). Recombinant Factor VIIa may be efficacious in unresponsive patients (37).

Initial Therapy

Most patients are treated initially with prednisone (1.0 mg/kg/d). Anti-D (50–
75 µg/kg/IV) can be used in Rh+ individuals who are intolerant to corticosteroids
or have contraindications to their use (35, 38). Anti-D causes a mild hemolytic
anemia that is generally well tolerated, although rare cases of severe intravascular
hemolysis have been reported (39). Supplemental therapy with IVIG (1.0 g/kg/d
for 2 days) should be added if platelet counts remain below 20,000–30,000/µl
despite several days of corticosteroids or if bleeding is excessive. In some cases, the
addition of IV methylprednisolone (30 mg/kg up to 1 g) may be warranted. Therapy
is generally not required at platelet counts above 30,000/µl in the absence of
bleeding or predisposing comorbid conditions such as uncontrolled hypertension,
active peptic ulcer disease, recent surgery, or head trauma (6).

There is no consensus as to the optimal duration of treatment. We generally
continue treatment with corticosteroids for a minimum of 3–4 weeks or until
a response occurs. Response rates of 50%–90% are reported depending on the
intensity and duration of therapy, but only 20%–30% of patients enter a stable
remission once a course of steroids has been completed (6, 40–42). Recent reports
that a higher proportion of patients will attain a long-term response if treated
initially with dexamathasone (40 mg/d for 4 d/mo) (43) or anti-D (44) than if
treated with prednisone require confirmation and longer follow-up. Most patients
relapse as the dose of prednisone is lowered, and many of these will require
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TABLE 1 Characteristics of the treatments used in refractory chronic idiopathic
thrombocytopenic purpura

Therapy Dosea Response time Common side effects

Prednisone 1–1.5 mg/kg 1–4 weeks Hypokalemia, gastric upset, sodium
PO qd and fluid retention, hyperglycemia,

hypertension, myopathy, osteoporosis,
infection risk, psychosis

Dexamethasone 40 mg PO qd × 1–4 weeks Same as for prednisone
q4 weeks

Rituximab 375 mg/M2 IV 3–4 weeks Infusional symptoms: fever, chills,
q4 weeks × 4 headache, bronchospasm

Severe B cell reduction and potential
for infection

Danazol 200 mg PO qid 3–6 months Weight gain, fluid retention, seborrhea,
hirsutism, vocal changes, amenorrhea,
acne, headache, liver toxicity,
thrombocytopenia

Colchicine 0.6 mg PO tid 4–8 weeks Diarrhea (may limit therapy),
nausea, vomiting

Dapsone 75–100 mg 4–8 weeks Hemolysis, agranulocytosis, aplastic
PO qd anemia, exfoliative dermatitis,

toxic hepatitis, choleostatic
jaundice, peripheral neuropathy

Cyclophos- 150 mg PO qd 6–8 weeks Cytopenias, hemorrhagic cystitis,
phamide GI symptoms, sterility, secondary

malignanciesb

Azathioprine 150 mg PO qd 2–10 months Cytopenias, GI symptoms, secondary
malignanciesb

Cyclosporine 1.25–2.5 mg/kg Variable Renal insufficiency, hepatotoxicity,
PO bid hypertension, tremor, hirsutism, gum

hyperplasia, hypomagnesemia,
secondary malignanciesb

Mycophenolate 0.5–1.0 g PO bid 3–4 weeks Diarrhea, leukopenia, headache,
mofetil secondary malignanciesb

High-dose 1.0–1.5 g/M2 1–4 weeks Cytopenias, hemorrhagic cystitis,
cyclophos- IV q 4 weeks GI symptoms, alopecia, sterility,
phamide cardiomyopathy, secondary

malignanciesb

Combination Several 1–4 weeks Cytopenias, hemorrhagic cystitis,
chemotherapy combinations alopecia, dermatitis, anaphylaxis,

(64) GI symptoms, sterility, cardiomyopathy,
mucositis, secondary malignanciesb

(Continued)
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TABLE 1 (Continued)

Therapy Dosea Response time Common side effects

Vincristine 1–2 mg IV/week 7–10 days Peripheral neuropathy, alopecia,
constipation, local corrosive
effects if extravasated

Vinblastine 5–10 mg IV/week 7–10 days Leukopenia, alopecia, constipation,
local corrosive effects if
extravasated

Staph A column 6 treatments 1–2 weeks Generalized pain, fever, chills,
rash, nausea, vomiting, respiratory
distress, localized vasculitis

aAbbreviations: PO, by mouth; IV, intravenous; SC, subcutaneously; qd, daily; bid, 2 times daily; tid, 3 times daily; qid, 4
times daily; GI, gastrointestinal.
bLymphoproliferative disorders or acute leukemia have occurred in patients with other disorders receiving these drugs.

alternative therapy. Failure to respond to prednisone, anti-D, and IVIG should
prompt reconsideration of the diagnosis, and a bone marrow evaluation should be
performed if not done previously.

Role of Helicobacter pylori

Early studies from Italy and Japan (45, 46) reported an increased incidence of
H. pylori infection in ITP patients and persistent partial or complete remissions
in many patients upon its eradication. However, a recent prospective study in the
United States showed no increased incidence of H. pylori in ITP patients and
no platelet response after its eradication (47). A multi-institutional prospective
randomized study is planned, which should help define the role of H. pylori in
ITP. In the meantime, no evidence-based recommendations can be made about H.
pylori testing and/or treatment in chronic ITP.

Splenectomy

Splenectomy remains the mainstay of subsequent therapy in adults. The timing of
the procedure depends on disease severity, side effects of prior therapy, extent of
physical activity, and patient preference. Most hematologists recommend splenec-
tomy within 3–6 months if >10–20 mg of prednisone per day is required, although
others recommend a more protracted period of watchful waiting. IVIG, anti-D, or
pulse doses of corticosteroids are used to boost the platelet count prior to surgery, al-
though splenectomy has been performed safely at exceedingly low platelet counts.
Prophylactic platelet transfusions are generally unnecessary. Approximately 75%–
85% of patients attain an initial hemostatic response after splenectomy (6, 40, 48,
49); of these, 25%–40% will relapse within 5–10 y (40, 50). Responses cannot be
predicted through routinely available measures, but patients totally refractory to
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prior treatment fare less well, as do the elderly (48), patients with secondary forms
of ITP (5), and perhaps those with an hepatic sequestration pattern of platelet
clearance (51). The outcomes of laparascopic and conventional transabdominal
approaches are comparable (52), although laparascopic surgery hastens recovery.
Splenic irradiation is reserved for those in whom splenectomy is indicated but
hazardous (53).

The major risk of splenectomy is overwhelming bacterial sepsis, which occurs
in <1% of adults with uncomplicated ITP (54). Immunization with polyvalent
pneumoccocal, Hemophilus influenzae Type B, and quadrivalent meningococcal
polysaccharide vaccines, depending on age and immunization history, should be
given at least two weeks prior to splenectomy (55, 56). Life-long use of phe-
noyxmethylpenicillin (250–500 mg PO bid) or erythromycin (500 mg PO bid) has
been recommended in a recent guideline from the United Kingdom (7) but is not
used routinely in the United States. Revaccination for pneumococcus every 5–10 y
is recommended. Some argue for the availability of fresh antibiotics at home and
the use of a MedAlert bracelet. At the least, all febrile illnesses demand careful
evaluation, and prophylactic IV antibiotics should be strongly considered at the
onset of any systemic illness with fever ≥101◦F until sepsis is ruled out.

Management of Patients Refractory to Splenectomy

About 40%–50% of ITP patients are characterized as refractory, either because
they do not respond to splenectomy or because they relapse after an initial re-
sponse and require additional treatment. Refractory patients often respond slowly
to subsequent treatment, have significant morbidity due to ITP and its therapy, and
have a mortality rate of ∼8%–16% at last follow-up (57–59). As reported recently
(60), there are few randomized, controlled trials to support the effectiveness of
any therapy for refractory ITP patients; treatment recommendations are based on
small, uncontrolled studies and the authors’ experience.

A recent study (59), which reported the long-term outcome of 105 refractory
adult ITP patients (median follow-up 110 months), showed that 75 patients even-
tually attained a stable remission. Stable remission was defined as a platelet count
>30,000/µl either off all therapy (51 patients) or on maintenance therapy (24 pa-
tients). Whether these remissions were due to therapy or reflect the natural history
of the disease cannot be determined. On average, remissions occurred slowly with
a mean time to remission of ∼4 y.

CRITERIA FOR THERAPY In general, sedentary patients with stable platelet counts
>25,000–30,000/µl require no treatment; patients with an active life style may
require higher counts. Treatment is necessary for those with lower platelet counts
or active bleeding. Therapy should be individualized, depending on the patient’s
level of activity and comorbid risk factors that predispose to bleeding, and may
need to be altered in response to other clinical situations. For example, alkylating
agents should be avoided, if possible, in younger adults and those wishing to have
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children, and other medications may adversely affect comorbid conditions (bone,
cardiac or prostate disease, etc.). Elderly patients are more likely to have severe
bleeding and suffer debilitating side effects of therapy. Prior to initiating additional
treatment, refractory patients should be evaluated for the presence of an accessory
spleen with either magnetic resonance imaging or with a sensitive scanning method
(e.g., scan using radiolabeled heat-damaged red cells). If an accessory spleen is
present, its removal should be seriously considered, although durable response
rates are <25%.

TREATMENT APPROACH The risk from the patient’s disease must be weighed
against the risk of therapy and its likelihood of success. The presence of severe mu-
cosal, CNS, or other internal bleeding will require concurrent emergency therapy
(see above) that may be repeated as often as needed until the thrombocytopenia
is controlled with specific forms of therapy. The following treatment progression
is recommended, although the individual clinical situation may call for modifica-
tions. Most treatments require the concomitant use of corticosteroids to stabilize
the platelet count during the early phases of therapy. References concerning the
individual treatments can be obtained from published reviews (1, 6, 40).

FIRST-LINE THERAPY First-line therapeutic agents include prednisone, rituximab,
and danazol. These agents have moderate risk and should be used in the order
described below.

Prednisone (1.0 mg/kg/d) is the drug of choice in refractory patients if safe
platelet counts can be maintained on doses acceptable for long-term use
(≤10 mg/d). Some patients who require small doses of prednisone to maintain
safe platelet counts can be switched successfully to colchicine (0.6 mg PO bid
or tid) (61) or dapsone (75 mg/d PO) (62) to avoid the side effects of corticos-
teroids. These drugs are given initially with prednisone and the latter is then tapered
slowly and discontinued. Patients should be screened for erythrocyte glucose-6-
phosphate dehydrogenase deficiency prior to initiating dapsone to avoid the risk of
severe hemolysis. Some physicians have used pulsed dexamethasone (40 mg/d ×
4 d every 4 weeks for 4–6 cycles) as an alternative to prednisone (63). Responses
are usually quicker, but side effects are more prominent.

Rituximab, a chimeric anti-CD20 monoclonal antibody, is indicated for pa-
tients who fail corticosteroids or require doses unacceptable for long-term use.
Responses to rituximab (375 mg/m2 IV q week × 4) are usually noted within 3–
4 weeks after the first infusion but may occur as late as 3–4 months. A sta-
ble complete or partial remission occurs in about one third of treated patients,
although long-term follow-up is not yet available (64). Most side effects are
infusion-related and usually occur during the first infusion (fever, chills, hypoten-
sion, bronchospasm, etc.). Profound and prolonged peripheral B-cell depletion is
universal, but serious infection is rare. Severe side effects, including death from
the side effects of infusion, have occurred during the treatment of patients with
other disorders. Preliminary experience suggests that patients who relapse after
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rituximab therapy will often respond to subsequent courses. The long-term effect
of treatment on immune surveillance, if any, is unknown.

Danazol (200 mg PO qid) is given initially with full-dose prednisone (1 mg/kg/d)
(65). Responses occur slowly, and therapy should be continued for 3–6 months
before it is abandoned. In responding patients, prednisone is gradually tapered
and, if possible, stopped. Danazol should be continued at full doses for at least
1 y and then tapered slowly by 50 mg/d every 4 months. Liver function should
be monitored monthly, at least initially. Some patients require continuous therapy,
with or without low-dose prednisone, to maintain their remission.

SECOND-LINE THERAPY Oral cyclophosphamide or azathioprine should be used
next. Responses to cyclophosphamide are more rapid but the risk of serious side
effects is greater. Therefore, drug selection depends on the urgency of the clinical
situation because the overall response rates are similar (20%–40%). Cyclosporine
and mycophenolate mofetil may also be used, although only a few patients have
been studied.

The starting dose for cyclophosphamide is 150 mg PO qd adjusted to maintain
mild neutropenia (reviewed in Reference 12). Responses occur within 8–12 weeks,
and if the count normalizes, full doses are given for 3 additional months before
treatment is stopped. In the event of relapse, the long-term risks (e.g., secondary
malignancy, myelodysplasia) must be weighed against the potential benefits of
resuming therapy. Patients should drink at least 2 liters of liquid daily to prevent
hemorrhagic cystitis, and the blood count should be monitored each week.

The typical starting dose for azathioprine is 150 mg PO qd adjusted to maintain
mild neutropenia (reviewed in Reference 12). Responses to azathioprine occur
slowly, over 3–6 months, and this agent is often stopped prematurely. If a response
occurs, therapy should be continued at full doses for 18 months and then gradually
discontinued. Should relapse occur, the decision to restart azathioprine must be
balanced against the theoretical risk of complications from long-term use. The
response to cyclophosphamide or azathioprine in patients who did not respond to
the other agent is unknown.

The suggested dose for cyclosporine is 1.25–2.5 mg/kg PO bid; doses are ad-
justed based on cyclosporine and creatinine levels. The authors of one study noted
5 complete and 5 partial remissions among 18 post-splenectomy patients; 30%
of patients discontinued treatment due to side effects (hypertension, myalgias and
headaches) (68).

Mycophenolate mofetil (69) has also been used, but few patients have been
studied. In one study, responses were noted in 15 of 23 patients with durations
ranging from 1 to 39 months. Treatment is begun with 500 mg PO bid and the
dose is increased to 1000 mg PO bid after 2 weeks. Minimal side effects have been
noted.

THIRD-LINE THERAPY High-dose cyclophosphamide and combination chemother-
apy are third-line treatments that should be reserved for patients who are refractory
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to the above treatments and who have life-threatening symptoms or extremely low
platelet counts (<10,000/µl). High-dose cyclophosphamide should be given first
because it is easier to administer and costs less. If severe neutropenia occurs (neu-
trophils <0.5 × 103/µl), prophylactic antibiotics should be given until the counts
reach safe levels.

High-dose cyclophosphamide therapy (70) is given at a dose of 1.0–1.5 g/m2

at 4-week intervals. Therapy should be stopped if there is no response after two
courses, and responding patients should receive at least three courses even if the
platelet count has normalized. A high fluid intake is mandatory (3–4 liters daily,
either orally or intravenously, during therapy and for at least 3 d afterwards).
Frequent blood counts are required during the first two weeks and at least weekly
thereafter because neutropenia is common.

Various combinations of chemotherapeutic agents have been used successfully,
although only small numbers of patients have been treated (71). In one study, the
long-term outcome of 12 patients (follow-up 35–150 months) included 5 complete
remissions and 1 partial remission (72). As with pulsed cyclophosphamide, at least
2 liters of fluid should be given daily for 3–4 d after treatment. Frequent blood
counts are necessary to monitor neutropenia.

EXPERIMENTAL THERAPY Potential treatment approaches now being investigated
include the use of growth factors, stem cell transplantation, and additonal modes
of immunosuppression.

In one study, 2 of 4 patients developed temporary thrombocytosis after receiv-
ing marrow growth and development factor, a nonglycosylated, truncated form of
human thrombopoietin (73). This agent is no longer used clinically owing to un-
acceptable side effects (thrombocytopenia in normal recipients and patients with
malignancies). A recent dose-finding study using AMG 531, a molecule that ac-
tivates the thrombopoietin receptor, showed a temporary increase in the platelet
count in 8 of 12 ITP patients (5 splenectomy failures) at a dose of ≥3.0 µg/kg
(74).

One group has reported results of stem cell transplantation in 14 patients with
refractory ITP whose course has been monitored for at least 6 months (75). Of
these, 6 patients attained stable platelet counts >100,000/µl and 2 had partial
responses (follow-up 9–42 months). There were no deaths associated with the
procedure and no major complications.

Initial trials of immunosuppression using a humanized monoclonal antibody to
CD154 that blocks B-cell costimulatory activity. The trials showed efficacy (66,
67), but were temporarily discontinued because of thrombosis in some patients
receiving treatment for other disorders.

OTHER TREATMENTS Vinca alkaloids are now used infrequently because responses
are almost always transient and because treatment with vincristine is complicated
by peripheral neuropathy. Occasionally, patients can be maintained with peri-
odic doses of vinblastine, which is less likely to cause neuropathy. Responses are
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sometimes noted with ex vivo perfusion of plasma over staphylococcal protein A
columns, but their use is limited by occasional severe side effects.

NONSPECIFIC MEASURES TO CONTROL BLEEDING ε–aminocaproic acid is used to
control mucosal hemorrhage. A loading dose of 0.1 g/kg is given over 30–60 min
followed by 6 g every 6 h. Despite many potential side effects, few were noted in
two studies and the response was impressive (76). Tranexamic acid mouthwash
has been used successfully in some patients with oral bleeding, and progestational
agents may be of use in patients with menorrhagia.

IDIOPATHIC THROMBOCYTOPENIC PURPURA
AND PREGNANCY

ITP occurs in 0.1–1/1000 pregnancies and accounts for ∼3% of cases of thrombo-
cytopenia in pregnant women at delivery (77). Pregnancy is generally not discour-
aged in women with ITP although maternal and fetal complications do occur and
additional monitoring and therapy may be needed. Several comprehensive reviews
have been published (7, 78, 79). In addition to the differential diagnosis common
to all patients with possible ITP, consideration should be given to causes of throm-
bocytopenia that are confined to or more common during pregnancy, including
pregnancy-induced hypertension and related conditions such as HELLP syndrome
(hemolysis, elevated liver enzyme levels, and low platelet count), obstetrical causes
of disseminated intravascular coagulation, microangiopathic hemolytic processes,
and gestational thrombocytopenia (80). The latter, also referred to as incidental or
benign thrombocytopenia of pregnancy, is found in 5%–8% of healthy women with
an uneventful pregnancy and accounts for ∼75% of all cases of thrombocytopenia
at term (81). Thrombocytopenia is generally mild (platelet counts >70,000/µl in
95% of cases), and there is no impact on the health of the mother or fetus. Platelet
counts generally return to normal within 2 months postpartum. ITP should be sus-
pected if severe isolated thrombocytopenia is detected early in pregnancy, but the
distinction from gestational thrombocytopenia may be problematic in the absence
of a prenatal platelet count because both entities are diagnoses of exclusion.

Platelet counts fall during normal pregnancy. In women with ITP, counts should
be monitored at least monthly through the first two trimesters, biweekly in the
third, and weekly as term approaches. Corticosteroids can exacerbate gestational
diabetes, bone loss, hypertension, and perhaps abruption and prematurity (78).
Splenectomy should be avoided if possible, and deferred to the second trimester
when necessary, to avoid abortion. Danazol, cyclophosphamide, vinca alkaloids,
and other potentially teratogenic agents (with the possible exception of azathio-
prine) are also to be avoided. Anti-D appears to be safe and effective, although
experience is limited (82). IVIG tends to be used more commonly than in nonparous
patients. Ideally, maternal platelet counts should be maintained above 30,000/µl
throughout pregnancy and above 50,000/µl near term to minimize the need for
platelet transfusions in the event a cesarean section is required (6, 7, 83).
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Postpartum bleeding is uncommon after vaginal delivery, even in women with
severe thrombocytopenia (78, 79). Blood loss during cesarean section varies in-
versely with platelet counts below 50,000/µl (78). Opinions vary as to the minimal
platelet count (50,000–100,000/µl) required for epidural anesthesia (7, 84). Cri-
teria for the use of heparin prophylaxis after cesarean section have been reviewed
(7). ITP is not a contraindication to breast-feeding.

Approximately 4% of the neonates are born with profound thrombocytopenia
(platelets <20,000/µl), but few have platelet counts below 5000/µl unless alloan-
tibodies are also present (85). Marked discrepancies between the neonatal and
maternal platelet count are not usual. No antenatal measurements reliably predict
the neonatal platelet count, and maternal response to treatment does not guarantee
a favorable neonatal outcome. Only prior neonatal outcome provides a useful pre-
dictor of the neonatal platelet count in subsequent pregnancies (86). The risk of
intracranial hemorrhage is estimated at <1%, which is probably lower than that of
percutaneous umbilical vein sampling in severely affected neonates (7, 77). There
is no evidence that this risk can be reduced by cesarean section (87) or maternal
therapy. Current practice is to base the mode of delivery solely on obstetrical con-
siderations (7, 77). A cord platelet count should be measured in all newborns, and
serial platelet counts should be obtained during the first week postpartum because
the onset of severe thrombocytopenia may be delayed. A CNS sonogram should
be considered in all neonates born with profound thrombocytopenia, even in the
absence of symptoms.

The Annual Review of Medicine is online at http://med.annualreviews.org
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