
The patient was phlebotomized to a hematocrit less than 42%
and started on daily hydroxyurea 500 mg and aspirin 81 mg.
Treatment with venesection and hydroxyurea achieved resolution
of chorea within 4 weeks.

Neurologic complications have been reported in up to 80% of
untreated PV patients.3 PV-associated chorea (PVC) has been
reported as the presenting complaint, primarily in older females,
which typically involves the orofaciolingual and appendicular
musculature and often resolves with phlebotomy or cytoreductive
therapy.4-6 The exact mechanism underlying PVC is not known and
there are no specific neuroimaging abnormalities or pathologic
findings.7,8

Chorea in this patient represents a possible forme fruste of an
MPN in that the patient’s clinical features did not allow for a
definitive diagnosis of PV even though she was JAK2V617F�. A
similar situation has been documented in patients who present with
splanchnic vein thrombosis and are found to be JAK2V617F�.
These patients lack overt signs of an MPN and in some cases have
normal BM morphology.9 More than 50% of such JAK2V617F�

patients with splanchnic vein thrombosis eventually develop clini-
cal features of MPN.10

Based on this report, patients over the age of 50 years presenting
with chorea should be tested for JAK2V617F even if they have a
normal hematologic profile. This case highlights the possibility that
chorea might represent a forme fruste of an MPN that will be
responsive to venesection and cytoreductive therapy. The natural
history of an unclassifiable JAK2V617F� MPN presenting with
neurologic complications is not yet known and will require further
study.
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To the editor:

No cross-resistance after sequential use of romiplostim and eltrombopag in chronic immune
thrombocytopenic purpura

Romiplostim and eltrombopag (a synthetic fusion peptibody and a
nonpeptide molecule, respectively) are second-generation thrombo-
poietin mimetics/agonists that are structurally dissimilar to throm-
bopoietin and do not induce the formation of autoantibodies.1-3

They have been recently approved for the treatment of relapsed/
resistant immune thrombocytopenia (ITP) and both are able to
improve the production of new platelets, which, in this disease, are
reduced by binding of antiplatelet antibodies to BM megakaryo-
cytes.4 What is still not completely clear is whether these agents are
cross-resistant. We describe herein 2 ITP patients who received
eltrombopag as salvage therapy after they had become resistant to
romiplostim.

A 58-year-old man was diagnosed in November 2007 with
recurrent ITP after several lines of treatment, including steroids,
high-dose immunoglobulins, cyclosporine, and rituximab. All of
these therapies had induced significant responses but these were of
brief duration. In June 2010, the patient’s platelet count dropped to
6000/�L and he was started on weekly subcutaneous administra-
tions of romiplostim progressively increased from 1-4 �g/kg of
body weight (Figure 1A). A complete response was achieved.
However, 8 weeks later, a rapid decline of the platelet count
occurred and further increasing romiplostim up to 10 �g/kg was
not effective. After an episode of subdural bleeding, the patient
underwent splenectomy, initially refused, in October 2010. A
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marked response was obtained, but 2 months later, the patient’s
platelet count was 3000/�L. Eltrombopag at a daily oral dose of
50 mg was started, with a prompt and sustained response that has
been maintained to the present time.

A 49-year-old woman was diagnosed with ITP in September
2009. Because her platelet count was approximately 40 000/�L
initially, no therapy was given until August 2011, when the platelet
count dropped to 21 000/�L and cutaneous hemorrhagic manifesta-
tions appeared. High-dose dexamethasone induced a complete but
transient platelet response. In December 2011, the patient’s platelet
count was 28 000/�L. The patient refused splenectomy and started
romiplostim, which was increased weekly from 1-10 �g/kg of
body weight, with a clinically significant but brief initial response
(Figure 1B). In July 2012, the patient’s platelet count was
14 000/�L. At that time, eltrombopag was begun orally at the daily
dose of 50 mg/kg, achieving a complete and stable response that
has been maintained to the present time.

These 2 cases suggest that, at the clinical level, there is probably
no cross-resistance between romiplostim and eltrombopag. Both
agents were well tolerated, but the quality and duration of response
to eltrombopag were better than those previously obtained with
romiplostim. A similar outcome was observed in a case that, to the

best of our knowledge, is the only one reported in the literature so
far, in which eltrombopag was administered before romiplostim.5

Our observations provide useful information for the management
of ITP patients. These results are not completely unexpected if one
takes into account that the 2 molecules bind the same receptor at
different levels (romiplostim to the surface thrombopoietin recep-
tor and eltrombopag to the thrombopoietin receptor’s transmem-
brane domain). Confirmation in larger series of patients, including
new potential indications currently being investigated (ie, in
neoplastic disorders such as myelodysplastic syndromes) is required.
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Figure 1. Romiplostim and eltrombopag sequential administration and platelet count in 2 different patients (A and B) with chronic, pretreated ITP.
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To the editor:

C1-esterase inhibitor concentrate rescues erythrocytes from complement-mediated
destruction in autoimmune hemolytic anemia

In autoimmune hemolytic anemia (AIHA), autoantibody-mediated
complement activation results in C3 deposition on RBCs and
possibly the formation of the membrane attack complex cumulat-
ing in intravascular hemolysis.1-4 In case of acute signs of tissue
hypoxia, life-saving transfusion with RBC units is required.
However, recovery of RBC transfusions is inadequate because
autoantibodies react with recipient and donor cells.1 We hypoth-
esized that being it is a plasma-derived inhibitor of the classic
complement pathway, C1-esterase-inhibitor (C1-INH) may im-
prove the recovery of RBC transfusion in AIHA patients.5 In the
present study, we investigated whether C1-INH can enhance the
efficacy of RBC transfusions.

A 64-year-old female patient suffering from a diffuse large
B-cell non-Hodgkin lymphoma was admitted with AIHA with
intravascular hemolysis because of warm IgM autoantibodies.
Direct antiglobulin test (DAT) for complement C3d was strongly
positive. Despite treatment (Figure 1A), the patient’s anemia
worsened and she became symptomatic at a hemoglobin level of
3.7 g/L. Three RBC units were transfused. However, recovery of
RBC transfusion was modest, resulting in accelerated hemolysis
reaching a hemoglobin level of 4.4 g/L 3.5 days after the
transfusion. Hemoglobin levels increased and even transiently
stabilized, but then quickly dropped to a nadir of 3.3 g/L after
short-term high-dose methylprednisolone therapy. Because of
progressive hypoxia-related confusion, transfusion of 3 RBC units
was started. Knowing that plasma-purified C1-INH (Cetor) has an
excellent safety profile,5,6 we decided to coadminister C1-INH to
enhance the efficacy of the RBC transfusion in this patient after a
regime that turned out to be efficient in sepsis patients.6,7 Before
transfusion, 6000 U of C1-INH were administered intravenously.
Three additional infusions of 4000, 2000, and 1000 U were
administered 22, 38, and 50 hours, respectively, after the first

C1-INH dose. As evidenced by the DAT for C3d (Figure 1A inset)
and lactate dehydrogenase levels, C1-INH administration indeed
attenuated both complement deposition on RBCs and hemolysis.
Moreover, recovery of RBC transfusion was much better compared
with the first transfusion. In the further clinical course, there were
no signs of hemolysis and the patient’s hemoglobin levels stabilized.

To support the observed in vivo effects of C1-INH, we
performed in vitro experiments with 5 selected patient sera samples
with a positive DAT for complement C3d and patient serum-
induced hemolysis of bromelain-treated RBCs. Hemolysis of
human O-typed RBCs was induced by incubation with these
patient sera (Figure 1B). As expected, monoclonal anti-C5 com-
pletely abrogated antibody-induced hemolysis. A fixed high concen-
tration of C1-INH (20 U/mL) also inhibited a substantial part of the
lysis (Figure 1C-D). To analyze the effect of C1-INH on C3
deposition on the RBC surface, flow cytometry was used after
incubation of human RBCs with patient sera. To ensure that
sufficient intact RBCs were left for analysis, incubations were
performed in the presence of excess amounts of monoclonal
anti-C5, completely abrogating lysis while leaving C3 deposition
unaffected. Incubation of RBCs with patient sera resulted in
significant C3 deposition, which could be significantly and dose
dependently inhibited by C1-INH to background levels (Figure
1E-G). In conclusion, our results show that C1-INH has potential as
an effective and safe therapy to control complement-induced RBC
destruction in AIHA patients.
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