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Abstract

Propranolol is a non-selective beta-adrenergic antagonist successfully used in a case of kaposiform
hemangioendothelioma associated with Kasabach-Merritt phenomenon. We report eleven patients
treated with propranolol for kaposiform hemangioendothelioma and the related variant tufted
angioma, six of whom also had Kasabach-Merritt phenomenon. The varied responses to treatment,
with only 36% responding in our series, demonstrate the need for further study of this medication
before routine use for these indications.
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Introduction

Kaposiform hemangioendothelioma (KHE) and tufted angioma (TA) are rare vascular
tumors of infancy and early childhood. They were first reported independently but now
thought to be related entities on the same spectrum of disease (1-3). They often present in
infancy and early childhood as solitary, firm, blue-red soft tissue tumors of the head, neck,
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trunk or extremities, or in the retroperitonium (1, 3-5). Histologically, the tumors are
composed of infiltrative nodules of convoluted vessels with surrounding lymphatic vessels.

KHE and TA account for the majority of vascular neoplasms associated with Kasabach-
Merritt Phenomenon (KMP), a consumptive coagulopathy characterized by severe
thrombocytopenia and hypofibrinogenemia (6, 7). The mortality rate from hemorrhagic
complications may be as high as 30% (6, 7).

Enlarging tumors and those associated with KMP often require aggressive treatment. Given
the rarity of KHE and TA, controlled trials comparing treatment modalities have not yet
been performed. Evaluation of treatment response is difficult as some tumors have the
potential to spontaneously regress and objective response criteria have not been developed.
Without guidance from prospective trials, management decisions are based on anecdotal
opinion and isolated case reports and series.

One publication reports the success of propranolol when used in a single case of KHE with
KMP (8). In contrast, response rates from this series are not favorable, and clinicians should
proceed cautiously before treating these life-threatening conditions with propranolol.

Case Reports

Patient 1

Patient 2

A healthy full-term male was noted to have a right face mass at birth. The tumor progressed
slowly until 5 months of age, when rapid growth resulted in involvement of most of the right
head and neck. The patient was initially diagnosed with infantile hemangioma (IH) and
treatment with propranolol 1 mg/kg/day was initiated. Despite 4 weeks of therapy, the tumor
continued to grow. A platelet count showed severe thrombocytopenia of 19,000/u.L, and
biopsy confirmed the diagnosis of KHE. Therapy with propranolol was discontinued. After
treatment with embolization, prednisolone 2 mg/kg/day, and vincristine 0.05 mg/kg/week,
the KHE decreased significantly in size and the KMP resolved without evidence of relapse
12 months later.

A healthy full-term male was noted to have asymptomatic right leg swelling at birth. At 5
weeks of age, he developed progressive tumor growth, warmth, pain, and inability to extend
the right leg. Laboratory values showed KMP with a platelet count of 45,000/p.L. He had
good response to prednisolone 2 mg/kg/day, which was gradually decreased and eventually
discontinued 8 months later. Within 2 weeks, however, there was clinical worsening and
prednisolone 2 mg/kg/day was restarted. Propranolol 2 mg/kg/day was added, allowing
prednisolone to be discontinued over the next 2 months. The patient remained on
propranolol monotherapy for the next 6 months with continued response. An attempt to
discontinue the propranolol at that time resulted in rapid regrowth and leg pain within 2
weeks, and both propranolol 2 mg/kg/day and prednisolone 2 mg/kg/day were restarted. The
prednisolone was weaned off over 7 months, then propranolol was subsequently tapered and
eventually stopped 10 months later. In total, the patient was on propranolol monotherapy for
16 months with complete response to therapy. The patient remains without clinical evidence
of tumor 9 months after completion of all therapy.

Patients 3-11

Propranolol was used in 9 additional cases (Table I). In patient 3, there was no response to
propranolol, although efficacy is difficult to assess as the patient had already failed multiple
other therapies. Patient 4 had partial response to steroids and vincristine but relapse with
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taper, and adding propranolol did not give benefit. In patient 5, propranolol and aspirin were
started in combination, but the patient relapsed quickly after the aspirin was discontinued
and subsequently responded to aspirin alone, suggesting that the propranolol itself was not
effective. Patient 6 was treated with propranolol for only 3 days before KMP developed,
prompting a switch to prednisolone and vincristine. Patients 7 (Figures 1A and B) and 8
worsened on first-line propranolol monotherapy, but both subsequently improved with
prednisolone and vincristine. In contrast, propranolol was used as first-line monotherapy in
patient 9 with complete response (Figures 1C and D). Additionally, patients 10 and 11 had
partial response to propranolol monotherapy for 4 and 9 months, respectively.

Discussion

Treatment of KHE and TA is in part limited by knowledge gaps due to their rare nature and
lack of prospective trials. Complete surgical excision is the treatment of choice, although
many tumors are unresectable due to location, size, or tissue infiltration (2). A variety of
pharmacologic treatments have been reported in the literature including ticlopidine plus
aspirin, heparin, low molecular weight heparin, corticosteroids, interferon-a, vincristine,
actinomycin-D, cyclophosphamide, and sirolimus (4). While vincristine has been suggested
as the first-line agent of choice with response rates of 86-100%, complete resolution is rare,
relapse rates are 14-27%, and its use is limited by neurotoxicity and other side effects (9,
10). In difficult cases, multidrug or multimodal regimens are often required.

A case report describes the use of propranolol in the treatment of a 6-week-old male with
KHE and KMP (8). The infant was treated with propranolol 2 mg/kg/day and vincristine 1.0
mg/m2/dose for 4 weeks. There was dramatic clinical improvement, and oral propranolol
was continued alone for an additional 13 months. This report suggests that propranolol holds
promise as a potential treatment option for KHE. In contrast, another case report highlights a
patient with KHE and KMP who did not respond to numerous therapies, including
propranolol (11).

Our results indicate that therapy with propranolol was ineffective in nearly two-thirds of
patients. In our series of 11 patients, only 4 patients responded (patients 2, 9, 10, 11) and 7
others did not. In contrast to treatment of IH, the improvement was slow and gradual in 3
(patients 2, 10, 11) of the 4 patients where propranolol was efficacious; the 4! patient
(patient 9) partially improved on lower doses of propranolol but had a dramatic response to
3 mg/kg/day, suggesting that higher doses may be necessary (12). In 4 (patients 1, 6, 7, 8) of
the 6 patients who received it as first-line monotherapy, propranolol did not result in
response even as late as 4 weeks. In comparison to monotherapy, propranolol did not appear
to be more effective in those cases where it was used in combination with other agents.
There were no distinguishing clinical features between those cases that responded and those
that did not.

A controlled prospective trial with objective response criteria is necessary to determine the
best therapies for KHE and TA with and without KMP, although accumulating sufficient
patients for such a trial would be extremely difficult. In the interim, our knowledge about
treating these tumors continues to rely on retrospective series and reviews. Propranolol is
currently used for the treatment of vascular tumors without complete understanding of its
mechanism of action. Of the 13 reported patients with KHE and TA treated with
propranolol, including our series of 11, only 5 patients (38%) have responded to the
medication. Given the lack of efficacy in the majority of patients and the availability of
other medications with a better response rate, more experience with propranolol in the
setting of KHE and TA is necessary before use of this medication as a first-line agent.
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Figurel.

(A) Patient 7 at birth. He was misdiagnosed as an IH and started on propranolol 2 mg/kg/day
at 17 days. (B) KHE after 11 days of propranolol monotherapy. His KHE and KMP
worsened during the 19 days that he was on propranolol, despite the addition of
prednisolone 2 mg/kg/day. (C) Patient 9 at 4 months of age. She was also misdiagnosed as
an IH at birth and started on propranolol with stabilization of growth and thrombocytopenia.
The propranolol was discontinued at 3 months of age as the tumor was thought to be
quiescent. Within 1 month, she presented with an enlarging tumor and platelet count of
5,000/p.L and was diagnosed with TA and KMP. (D) TA at 8 months of age, 4 months into
second course of propranolol. Treatment with propranolol rapidly decreased tumor size
within 24 hours of achieving 3 mg/kg/day and normalization of platelet count within 2
weeks. She was treated for an additional 8 months with complete resolution of her TA and
KMP.
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