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THE AUTHOR REPLIES: Garcla de Tena and col-
leagues point to cohort studies suggesting an
inverse association between serum levels of
25-hydroxyvitamin D and hypertension and the
potential positive effects of vitamin D supple-
mentation on blood pressure which may be medi-
ated through the renin—angiotensin—aldosterone
system. I would agree there is biologic plausibil-
ity to their argument. However, the lack of evi-
dence from randomized, controlled trials and the
conflicting data from other prospective cohort
studies measuring vitamin D intake and incident
disease, rather than serum levels of 25-hydroxy-
vitamin D, make recommendations regarding
vitamin D supplementation in patients with hy-
pertension and below-targetvalues of 25-hydroxy-
vitamin D somewhat tenuous.*

Welsh and colleagues make an important point
by suggesting that reverse causality and residual
confounding could contribute to the observed
associations between levels of serum 25-hydroxy-
vitamin D and incident disease. I agree com-
pletely and would reinforce their cautionary note
about the limitations of existing data sets. With
respect to the comments by Weiss and Litonjua
regarding the putative role of vitamin D as an
environmental factor that could influence ge-
nomic programming: I agree that this remains
a testable hypothesis, and the results of the
VDAART may be very valuable in that regard.

De Boer and colleagues raise a valid concern
about racial or ethnic and seasonal influences on
optimal concentrations of 25-hydroxyvitamin D.
Several large studies confirm a seasonal varia-

tion of upward of 25% in serum levels of 25-hy-
droxyvitamin D at certain latitudes, and in the
recent Institute of Medicine (IOM) report,* this
effect was not only recognized but also dis-
cussed in regard to supplementation with both
calcium and vitamin D.?3 Indeed, the IOM com-
mittee was so concerned about the data on sea-
sonal variation that they elected to define die-
tary requirements by examining studies involving
persons residing in northern latitudes. Clinically,
this could be translated to mean that the opti-
mal time to measure levels of serum 25-hydroxy-
vitamin D in patients would be during the win-
ter months, when the concentration of vitamin D
would be at its nadir. However, it should be noted
that the IOM report was focused on a “popula-
tion” rather than a “medical” model. The authors
make an important and clinically relevant point
regarding nonwhite populations. Baseline levels
of serum 25-hydroxyvitamin D are lower in dark-
skinned persons, and their response to supplemen-
tation relative to clinical outcomes may differ
dramatically from that of whites.* The IOM re-
port highlights the need, as stressed by de Boer
et al., for much more research involving non-
white persons who have low serum levels of
25-hydroxyvitamin D.t

Clifford |. Rosen, M.D.

Maine Medical Center Research Institute
Scarborough, ME
rosenc@mmec.org
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- Propranolol for Intractable Diffuse Lymphangiomatosis

“to THE EpiTor: Diffuse lymphangiomatosis is a

rare congenital disease with a usually poor prog-
nosis, especially for children with thoracic lesions.

Current therapies include surgery, interferon, ra-
diotherapy, and glucocorticoids, but these thera-
pies have side effects, and the treatment strategy
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remains controversial.® In contrast, for another
tumor of vascular origin, infantile hemangioma,
propranolol is a new first-line therapy.2 We re-
port an excellent effect of propranolol in intrac-
table diffuse lymphangiomatosis in a child.

A 13-year-old boy presented in severe respira-
tory distress on September 5, 2009. Radiography
of the chest showed bilateral massive pleural ef-
fusions. He had been treated for diffuse lymph-
angiomatosis associated with chylothorax with
regular injections of pegylated interferon alfa-
2b.3 However, because of moderate side effects,
including high fever, headache, and depression,
the dose of interferon had been reduced and the
treatment interval was prolonged in May 2009.
Then respiratory distress recurred. Despite re-
starting pegylated interferon therapy on Septem-
ber 23, 2009, the volume of chylous fluid that
was drained remained more than 1000 ml per
day from September 2009 through January 2010
(Fig. 1, insets a and b).

Studies have suggested that vascular endothe-

lial growth factor (VEGF) is not only an angio-
genic factor but also a lymphangiogenic factor.*
Propranolol is thought to cause down-regulation
of the RAF mitogen-activated protein kinase
signaling pathway with reduced expression of
VEGF and direct induction of apoptosis in capil-
lary endothelial cells.> Since the plasma VEGF
level in this patient was very high (normal value,
38.3 pg per milliliter), we hypothesized that
propranolol might inhibit lymphangiogenesis
and reduce tumor growth.

The protocol of propranolol therapy was ap-
proved by the institutional review board at Gifu
University, and appropriate written informed
consent was obtained. Treatment with propran-
olol was initiated on January 15, 2010, at a dose
of 5 mg every 8 hours (0.5 mg per kilogram of
body weight per day) and then gradually in-
creased to 40 mg every 8 hours (4 mg per kilo-
gram per day). The drainage volume decreased
gradually, and treatment with pegylated inter-
feron was discontinued. The patient subsequent-

N ENGL J MED 364;14 - NEJM.ORG APRIL 7, 2011

The New England Journal of Medicine
Downloaded from nejm.org on January 16, 2013. For personal use only. No other uses without permission.
Copyright © 2011 Massachusetts Medical Society. All rights reserved.

1381



1382

ly returned to school and has received daily oral
propranolol for 10 months (Fig. 1, inset c). The
blood VEGEF level decreased remarkably after the
administration of propranolol. However, it is pre-
mature to conclude that the reduction in VEGF
defines its role in the mechanism of action.

The prognosis for patients with diffuse lymph-
angiomatosis is poor if the condition is resistant
to standard therapies. Propranolol treatment is
safe in children and may be an important alter-
native in the treatment of this disease in infants
and children.

Michio Ozeki, M.D.
Toshiyuki Fukao, M.D., Ph.D.
Naomi Kondo, M.D., Ph.D.

Gifu University
Gifu, Japan
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Variability in the Measurement of Hospital-wide Mortality
Rates (December 23, 2010;363:2530-9). In the final sentence of
the third paragraph (page 2531), “commercial” should have
been omitted. In the first paragraph of the Study Design sub-
section of Methods (page 2531), the second sentence should
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accurate information on prognosis is often difficult to obtain in
this condition. :

Conclusions

In general, CBT are associated with poor prognosis and only
limited information is available at present due to a lack of suffi-
cient cases. Diagnosis during fetal life is difficult. It is important
to extensively evaluate the tumor on imaging (location, size and
features) and clinical features (gestational age at diagnosis, com-
plications) and select the most appropriate management of preg-
nancy and the perinatal treatment based on consultation with
various specialists. Accumulation of further data is important to
clarify the entire clinical picture and establish a management
system for this condition.
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Vincristine, actinomycin D, cyclophosphamide chemotherapy resolves
Kasabach—-Merritt syndrome resistant to conventional therapies
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When kaposiform hemangioendothelioma (KHE) is accompa-
nied by Kasabach-Merritt syndrome (KMS), it may result in
considerable morbidity and mortality."* The usual treatment for
KHE associated with KMS of the extremities includes the use of
steroids, coil embolization, radiation therapy and interferon-o.
Recently, vincristine (VCR) has also been reported to be effective
to control the coagulopathy in KMS.>” In the present case, KMS
was resistant to conventional therapies, and so we elected to use
VCR monotherapy. Several courses of VCR monotherapy were
insufficiently and transiently effective, and the consumptive
coagulopathy recurred. Therefore, we decided to treat this patient
using combined vincristine, actinomycin D and cyclophospha-
mide (VAC) therapy. After four cycles of VAC, KMS caused by
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the left arm hemangioma finally resolved and there has been no
recurrence for 6 years. In this case, VAC therapy was effective
after failure of repeated VCR monotherapy.

Case report

A male infant, born at full term by spontaneous vaginal delivery,
was noted to have a large hemangioma of the left arm. He pre-
sented with anemia and thrombocytopenia at 1 month of age, and
was diagnosed with KMS. The patient was referred to National
Center for Child Health and Development for treatment of KMS
at 2 months of age. First-line systemic therapy with corticoster-
oids was initiated (prednisolone 2 mg/kg per day) with simulta-
neous irradiation (10 Gy in five fractions), but it did not affect the
tumor size or platelet counts. Subcutaneous injections of 1-3 X
10° (U/m?® body surface area) of interferon-ot for 1 month and
mega-dose methylprednisolone therapy were then attempted,
which also failed to improve KMS. At this stage the patient
required 2 mg/kg per day of corticosteroids, and also needed
frequent ﬁl@telet transfusions to control bleeding. Transcatheter

© 2012 The Authors
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-

Fig.1 Histopathology showing kaposiform hemangioendothe-
lioma. The capillary vessels are diffusely proliferating in the fat
tissues, and there is evidence of dense hyperplasia of the spindle
shape cells (arrow).

embolization of the feeding artery under general anesthesia was
attempted three times. This resulted in a transient increase in the
platelet counts. KMS relapsed within 2 weeks after the embo-
lization. A biopsy showed that capillary vessels were diffusely
proliferating in the fat tissues, and there was evidence of dense
hyperplasia of spindle-shaped cells consistent with KHE, which
frequently causes KMS (Fig. 1)./4%

Considering that the therapeutic effects of steroids,
interferon-o., radiation, and embolization therapy were limited in
the present case, we decided to start VCR. VCR was given
weekly at a dose of 1.5 mg/m? (body surface area). After 8 weeks
of VCR injections, the rate of platelet consumption gradually
decreased, and platelet transfusions were no longer required
(Fig. 2). After 11 cycles of VCR therapy, platelet counts
increased up to 200 000/uL and were maintained at that level for

30 =
25 |
gzo§
S Vincristine 1.5mg/m?
% 15F
E N 0GROROIICLO,
RN }
51

Age (months)

Fig. 2 Platelet (PLT) counts after vincristine (VCR) therapy. PLT
infusions were required every day until the fifth VCR injection. After
eight courses of VCR the patient did not require PLT infusions, and
the PLT count increased from 40 000 to 250 000/uL.
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Fig. 3 Platelet counts after vincristine (VCR) or vincristine, acti-
nomycin D and cyclophosphamide (VAC) therapy. VCR was dra-
matically effective for Kasabach—Merritt syndrome (KMS) but the
effect was transient; the tumor showed regrowth and platelet counts
repeatedly decreased. After eight courses of VCR monotherapy, the
patient was treated with five courses of VAC. Remission of KMS was
achieved for >4 years.

a few months without any treatments. The tumor showed
regrowth, however, and platelet counts decreased again 4 months
after cessation of VCR therapy (Fig. 3). VCR monotherapy was
again applied for recurrent KMS. In this situation, the platelet
counts transiently increased after several episodes of VCR, but
they gradually decreased after cessation of VCR therapy. After
repeating seven doses of VCR monotherapy, at the age of 3 years
it was decided to convert to a combination therapy of vineris-
tine, actinomycin D, and cyclophosphamide (VAC). The VAC
regimen included vincristine at 1.5 mg/m? on day 1, actinomycin
D at 0.015mgkg on days 1-5 and cyclophosphamide at
10 mg/kg on days 1-3. During VAC therapy there were no
serious side-effects. After four cycles of VAC therapy, KMS
caused by the left arm hemangioma was finally resolved and
there has been no recurrence for 6 years (Figs 3,4). k

Discussion

When KHE is accompanied by KMS, it may result in consider-
able morbidity and mortality. In the present case KMS was
treated with steroids, coil embolization, radiation therapy and
interferon-o., but these therapies were totally ineffective. Biopsy
indicated KHE, which often’ causes life-threatening KMS.?
Several reports have recently shown VCR to be effective for
controlling the decreased platelet counts and potential mortality
associated with KMS.>**!! In addition, Haisley-Royster er al.
reported that all four patients in whom KMS relapsed after a first
course of VCR therapy, were successfully treated with second
courses of VCR.? In contrast, the present patient had a relapse of
KMS after several doses of VCR monotherapy.

Hu et al. reported that combined VAC therapy was effective
for intractable KHE associated with KMS, which was resistant to
corticosteroid therapy.” Because of toxicity considerations, such
as veno-occlusive disease, hemorrhagic cystitis, pancytopenia



Fig. 4 (a) After six courses of vincristine there was a large, dark-
red lesion covering the left arm and upper thorax. (b) After vincris-
tine, actinomycin D and cyclophosphamide therapy, the dark-red
lesion of the left arm had largely resolved.

and secondary malignancy, we were initially hesitant to use acti-
nomycin D or cyclophosphamide. Only one case of KHE asso-
ciated with KMS treated with VAC combination therapy after
VCR monotherapy has been reported, but combination VAC che-
motherapy was not effective in that report.'” In addition, no
comparative study of VAC combination therapy and VCR mono-
therapy for KHE associated with KMS has been reported. We
decided to treat the present patient with VAC combination
therapy because of the persistence of refractory coagulopathy and
life-threatening condition.

Gottschling et al. reported that cyclophosphamide mono-
therapy was a safe and effective treatment for patients suffering
from life-threatening diffuse hemangiomatosis unresponsive to
corticosteroid therapy.”® Cyclophosphamide monotherapy might
have been effective in the present case but the previously reported
cases all involved multiple cutaneous and liver hemangiomas,
with complications that included high-output failure, and hepatic
failure, and did not include KMS.

The present patient was treated with radiation therapy after
steroid and interferon therapy. Due to problems with radiation
therapy in infants, however, such as cancer or growth disorder, it
might be better to treat pediatric patients with VCR or VAC
chemotherapy prior to radiation therapy.

VAC therapy for Kasabach-Merritt syndrome 287

Vincristine, actinomycin D and cyclophosphamide therapy
resulted in a significant decrease of tumor size, correction of
the thrombocytopenia and a complete remission for 6 years in
the present patient. The combined therapies of steroids,
interferon-ol, radiation and embolization were not effective for
KHE in this patient. Thus, VAC therapy may provide an alter-
native therapeutic approach to intractable KMS resistant to con-
ventional combination therapies, even when VCR monotherapy
is not effective.
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ABSTRACT: Background. Kaposiform hemangioendothelioma (KHE) is a
rare vascular tumor of infancy and childhood. This tumor results in poor
prognosis, and therefore, development of a more effective treatment is
needed.

Methods and Results. We describe an 11-year-old boy presenting
with left facial palsy caused by aggressive KHE of the left
temporomastoid region. He was treated with paclitaxel-based
chemotherapy, because of the difficulty with complete surgical
resection for anatomic factor, multiple lung metastases on
diagnosis, and no response to conventional treatments. This

treatment reduced the volume of primary tumor and Iung
metastatic lesions, but the efficacy was transitory.

Conclusions. Paclitaxel-based chemotherapy for aggressive KHE may be
effective, therefore the multimodality therapy including paclitaxel of
aggressive KHE, particularly in the head and neck, needs to be
investigated in further studies. © 2012 Wiley Periodicals, Inc. Head Neck
35: E258-E261, 2013

KEY WORDS: Kaposiform hemangioendothelioma, angiosarcoma,
head and neck, paclitaxel, chemotherapy

INTRODUCTION

Hemangioendothelioma is a vascular tumor composed
of endothelial cells. This tumor presents histologic fea-
tures and clinical behavior intermediate between benign
well-differentiated hemangioma and anaplastic angiosar-
coma.' The most common and the most well-known vari-
ant of hemangioendothelioma is Kaposiform hemangioen-
dothelioma (KHE), first described in 1993 by Zukerberg
et al.? KHE usually occurs in infancy and early child-
hood, but rarely in adolescents and adults.'” The most
common location is in superficial or deep soft tissue on
the extremities, trunk, and retroperitoneum, but they can
also be seen in the head and neck, mediastinum, thymus,
thyroid, pancreas, and female external genitalia." In addi-
tion, it is known for its association with Kasabach-Merritt
syndrome (KMS), characterized by profound thrombocy-
topenia and life-threatening hemorrhage, or lymphangio-
matosis characterized by a disorder of abnormal smooth
muscle cell proliferation, although not always.'*

The details of incidence and prognosis of KHE have
not been available in past English-language literature
because analysis of KHE has been limited by a lack of
knowledge because of the relative rarity of this tumor.
Recently, O’Regan et al’° suggested that the mortality rate

is high and ranges from 10% to 24% for all KHE lesions,
and the prognosis is related to the anatomic site, size of
the lesion, depth of invasion, and degree of compromise
caused by coagulopathy. At present, development of a
more effective treatment for this tumor with poor progno-
sis is desirable.

In this report, we describe an extremely uncommon
case of aggressive KHE of the left temporomastoid region
in an 11-year-old boy. His treatment of chemotherapy
plus paclitaxel effectively reduced the volume of primary
lesions and lung metastatic lesions.

CASE REPORT

An 11-year-old boy was referred to us with a 3-month
history of left facial palsy. He had no history of local
trauma or systemic disease. He was initially diagnosed at
a neighboring hospital as having left facial palsy because
of chronic otitis media and was treated with antibiotics
and steroids. However, the left facial palsy did not
improve, and a tender swelling of the retroauricular
region was found 3 months after the onset. The patient
was then referred to our hospital for management. On
admission day, physical examination showed normal vital
signs, and laboratory findings also showed normal data,
but contrast-enhanced CT showed a 52- x 45-mm hyper-
dense mass of the temporomastoid region with lysis of
the left temporal bone. Only a biopsy for diagnosis was
performed because of the difficulty of performing a com-
plete surgical resection for anatomic factor, and histopa-
thologic examination showed proliferation and irregular
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FIGURE 1. (A) Histologic examination shows spindle cell proliferation and slitlike irregular arrangement of vascular endothelial cells (arrow)
(hematoxylin and eosin stain; original magnification x 200). Immunohistochemistry for Ki-67 (B) and CD34 (C) shows positivity in most malignant cells
(original magnification x 200). [Color figure can be viewed in the online issue, which is available at wileyonlinelibrary.com.]

arrangement of the vascular endothelial cells with atypi-
cal mitotic figures (Figure 1A and B). In addition, immu-
nohistochemical examination in the vascular endothelial
cells showed positive for CD34, CD31, and vimentin,
but negative for S100 protein, cytokeratin, desmin, and
alpha smooth muscle actin (Figure 1C). We diagnosed
the patient as having KHE. The primary lesion was
hyperintense on T,-weighted MRI, and thoracic CT
revealed the presence of multiple metastases to the lung
(Figure 2A and D). No other lesions were revealed by
CT scanning.

Initially, we began administration of recombinant inter-
leukin-2 (rIL-2), which is one of the standard treatments
covered by health insurance for unresectable lesions of
malignant vascular tumors in Japan, at a dose of 350,000
U/day during the first month, and 525,000 U/day during
the following month for increased lesions. Two months
after the initiation of rIL-2, further progression of the dis-
ease was noted by MRI and CT (Figure 2B and E). Then
we decided that refractory KHE in our patient needed

aggressive treatment such as for conventional angiosar-
coma, and he was glven chemotherapy with paclitaxel at
a dose of 100 mg/m* once per week for 3 weeks of every
4 weeks with his and his family’s consent. The tender
swelling decreased during 1 cycle of treatment, and, dur-
ing 5 cycles of this treatment, the mass lesion of the tem-
poromastoid region gradually decreased, as monitored by
MRI, and lung metastases disappeared radiologically, as
observed by thoracic CT (Figure 2C and F). The patient
subsequently underwent chemotherapy consisting of
20 mg/m” of doxorubicin infused on day 1, followed by
100 mg/m? of paclitaxel on day 2 and 30 mg/m?® of cis-
platin on day 2, two days a week for 3 weeks of every 4
weeks, as the goal of complete remission.

However, progressive disease was noted again after 3
cycles of these treatments, including doxorubicin, pacli-
taxel, and cisplatin. Further radiation therapy was pre-
pared but not used, and the patient died of disease pro-
gression 11 months after diagnosis.

FIGURE 2. Coronal T,-weighted MR image shows the mass involving the temporomastoid region. These images reveal that this tumor was enlarged
after riL-2 treatment and reduced by paclitaxel. (A) At diagnosis; (B) at posttreatment with riL-2; (C) at postireatment with paclitaxel. Chest CT scan
shows multiple lesions that indicate metastases of KHE (arrowhead). These images reveal that metastatic lesions were reduced by pachtaxel (D) At
. diagnosis; (E) at posttreatment with rlL-2; (F) at posttreatment with paclitaxel.
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