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Blue rubber bleb nevus syndrome (BRBNS) is a rare disease with vascular malformations in several systems of the body, most
commonly the skin and gastrointestinal tract. Bleeding from the gastrointestinal (GI) tract is a major complication, which may
lead to chronic iron deficiency anemia and the need for frequent blood transfusions due to ongoing gastrointestinal blood loss. In
this case report, we describe a now 19-year-old female with BRBNS who required six blood transfusions per year and after starting
sirolimus is symptom- and transfusion-free.

1. Introduction

Vascular anomalies can be divided into two broad cate-
gories, according to the International Society for the Study
of Vascular Anomalies (ISSVA) system: vascular malfor-
mations and vascular neoplasms [1]. Vascular malfor-
mations include slow-flow malformations (with venous,
capillary and/or lymphatic components) and fast-flow
malformations (with arterial components); while vascu-
lar neoplasms undergo mitosis and include such lesions as
infantile hemangioma, congenital hemangioma, kaposi-
form hemangioendothelioma, tufted angioma, heman-
giopericytoma, and angiosarcoma [2]. Blue rubber bleb
nevus syndrome (BRBNS) is primarily considered a slow-
flow venous malformation, although there has been
a single case report which includes a lymphatic component
[3]. BRBNS usually presents in infancy and childhood and
rarely in adulthood [3]. Lesions are blue, rubbery, and
compressible, and they occur in several organ/systems and
most commonly occur within the skin and gastrointestinal
(GI) tract [4].

2. Case Description

AHispanic female initially presented at three years of age
with a history of oropharyngeal bleeding since birth and
diffuse skin vascular malformations. Upper and lower GI
endoscopies revealed multiple vascular anomalies
throughout the entire tract. She was subsequently di-
agnosed with blue rubber bleb nevus syndrome based on
clinical and endoscopic findings. Due to GI bleeding,
chronic iron deficiency anemia, and the increased need
for blood transfusions, she underwent surgical removal
of multiple blebs from her stomach, small intestine, and
colon. In addition, she underwent a right colectomy,
gastrostomy for tube feedings, and a tracheostomy due to
multiple tracheal lesions. At the age of 6.5 years, she was
referred to pediatric hematology for the management of
anemia. She had long-standing iron deficiency anemia
due to significant blood loss from GI bleeding, despite
previous RBC transfusions, and intravenous iron ther-
apy. To help control bleeding, she underwent frequent
sclerosing therapies to multiple lesions, including the
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pericervical lesions. An oral aminocaproic acid (Amicar)
trial of 10 days duration was not successful to reduce GI
bleeding. Despite the above interventions, she remained
severely anemic (hemoglobin levels 5.2 gm/dL to 7 gm/dL)
and required frequent blood transfusions, as often as
every 1–4 months. Due to the significant GI bleeding, her
stools were black, tarry, often with bright red blood,
occurring 3–4 times a week. At age 15, a trial of daily
sirolimus therapy was initiated, based on a case report by
Yuksekkaya et al. [4], at a dose of 0.05mg/kg/dose and
levels followed with a target range of 5–10 ng/ml. Within 2
months of initiating sirolimus therapy, she experienced
cessation of hematochezia and melena, and her hemo-
globin has since remained above 11 g/dl (Figure 1). She is
now over 60 months into therapy, remains without
anemia, and has not required further blood transfusions.
She remains mildly iron deficient to date, most likely due
to decreased ability to adequately absorb oral iron due to
the blebs and prior GI surgery. No adverse drug reactions
have occurred.

3. Discussion

Blue rubber bleb nevus syndrome is a rare congenital
disorder with hallmarks of venous malformations on the
skin and viscera. �e skin and soft tissue lesions rarely
cause debilitating disease and are mostly a cosmetic
concern [4]. In contrast, the GI lesions are a major cause
of morbidity. Patients usually develop severe chronic iron
deficiency anemia, requiring multiple transfusions due to
persistent GI losses [4].

To date, there is no curative treatment for BRBNS.
Management options that have been attempted include
iron therapy, blood transfusions, surgical interventions,
and pharmacologic agents [4]. Iron therapy and blood
transfusions have been employed to alleviate anemia from
GI losses. Surgery has been used to eradicate blebs from
the skin, soft tissue, or GI tract; however, the blebs
eventually recur. Other modalities including laser pho-
tocoagulation and sclerotherapy have been applied with
limited success. Pharmaceutical agents such as pro-
pranolol, octreotide, corticosteroids, interferon alpha,
thalidomide, antifibrinolytics, and most recently siroli-
mus have also been utilized. �ese have been used based
on extrapolation of their efficacy in infantile hemangi-
omas and other vascular anomalies.

Sirolimus is an immunosuppressant drug that has both
antiangiogenic and antineoplastic properties. Its mecha-
nism of action is via pathway inhibition of the mammalian
target of rapamycin (mTOR), a serine/threonine kinase
regulated by phosphoinositide-3-kinase (PI3K) [5]. It has
been used successfully in the management of several
vascular anomalies such as kaposiform hemangioendo-
thelioma, tufted angioma, and lymphatic malformations
[1]. �e first case report describing response of BRBNS to

sirolimus was published in 2012 by Yussekkaya et al. [4].
Following that there have been several other reports also
describing response to sirolimus [3, 6–14]. Table 1 details
the various reports in the literature so far that have de-
scribed the use of sirolimus for BRBNS.

�e exact mechanism of action of sirolimus in BRBNS
remains unclear, but proposed mechanisms of action in-
clude inhibition of ligand-binding-induced signaling
through VEGFR-3 (vascular endothelial growth factor
receptor-3) on lymphatic endothelial surface, which would
normally result in activation of the PI3K/Akt/mTOR
pathway [3, 5]. In addition, c-kit (stem cell growth factor
receptor) expression from small venous vessels has been
described [15] and has been proposed as a possible mech-
anism of action, given that c-kit is a tyrosine kinase upstream
of mTOR [3].

�ere exists a dilemma as to what constitutes appro-
priate duration of therapy. Our patient continues on
sirolimus at a dose of 1.2 mg/day (0.024mg/kg/dose), with
target trough level of 2–4 ng/mL and has not experienced
any side effects. Her hemoglobin and symptoms remained
controlled. Of note, when sirolimus was held for a surgical
procedure due to concerns for postsurgical wound
healing, her GI bleeding returned within 3 days of dis-
continuation. Further studies are needed to determine if
sirolimus can be safely discontinued, without disease
relapse.

In conclusion, sirolimus may be used in management
of patients with BRBNS. Our case report describes res-
olution of GI bleeding and obviation of the need for
multiple blood transfusions following initiation of siro-
limus therapy. We propose this as an alternative therapy
for the treatment of symptomatic BRBNS, especially when
other conventional therapies have proved to be
unsuccessful.
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Figure 1: Hemoglobin concentration before and after Sirolimus
therapy.

2 Case Reports in Pediatrics



T
a

b
l
e
1:

A
rt
ic
le
s
o
n
B
R
B
N
S
w
it
h
Si
ro
li
m
u
s
th
er
ap

y.

A
rt
ic
le

au
th
o
rs

A
rt
ic
le

ti
tl
e

A
rt
ic
le

jo
u
rn
al

A
rt
ic
le

ye
ar

P
at
ie
n
t

R
es
p
o
n
se

to
Si
ro
li
m
u
s

Si
ro
li
m
u
s
d
o
se

Si
ro
li
m
u
s
le
ve
l

T
im

e
to

im
p
ro
ve
m
en

t

Y
u
k
se
k
k
ay
a
H
,
O
zb
ek

O
,

k
es
er

M
,
T
o
y
H

[4
]

B
lu
e
ru
b
b
er

b
le
b

n
ev
u
s
sy
n
d
ro
m
e:

su
cc
es
sf
u
l

tr
ea
tm

en
t
w
it
h

Si
ro
li
m
u
s

P
ed
ia
tr
ic
s

20
12

8
yo

F
;
G
I
b
le
ed
in
g,

n
o
t

re
sp
o
n
si
ve

to
p
re
d
n
is
o
lo
n
e,

p
ro
p
ra
n
o
lo
l,
am

in
o
ca
p
ro
ic

ac
id
,
an

d
al
p
h
a-
in
te
rf
er
o
n

th
er
ap

y

H
em

o
gl
o
b
in

im
p
ro
ve
d
fr
o
m

7
gm

/d
L
to

14
gm

/d
L
(w

it
h

ir
o
n

su
p
p
le
m
en

t)
;

0.
05
–
0.
1
m
g/
k
g

1–
5
n
g/
m
L

2
m
o
n
th
s.

Sy
m
p
to
m
s

re
tu
rn
ed

if
si
ro
li
m
u
s

d
is
co
n
ti
n
u
ed

T
ad

d
io

A
,B

en
el
li
E
,P

ie
ro
b
o
n

C
,
M
ar
te
lo
ss
i
S,

B
er
ti
I,

V
en

tu
ra

A
[6
]

F
ro
m

sk
in

to
gu

t
J
P
ed
ia
tr

20
13

3
yo

M
;
se
ve
re

ir
o
n

d
efi
ci
en

cy
an

em
ia
,
la
rg
e

su
b
cu
ta
n
eo
u
s
sw

el
li
n
g
o
n

ri
gh

t
an

k
le
,
an

d
m
u
lt
ip
le

sk
in

le
si
o
n
s

H
em

o
gl
o
b
in

im
p
ro
ve
d
fr
o
m

6.
4
gm

/d
L
to

’s
ta
b
le
’

n
o
t
av
ai
la
b
le

(N
A
)

N
A

6
m
o
n
th
s

O
zg
o
n
en

el
B
,
M
ar
ti
n
A

[9
]

L
o
w
-d
o
se

si
ro
li
m
u
s

co
n
tr
o
ls

re
cu
rr
en

t
ir
o
n

d
efi
ci
en

cy
in

a
p
at
ie
n
t
w
it
h

b
lu
e
ru
b
b
er

b
le
b

n
ev
u
s
sy
n
d
ro
m
e

P
ed
ia
tr

B
lo
od

C
a
n
ce
r

20
15

18
yo

F
;
G
I
b
le
ed
in
g
an

d
ir
o
n
d
efi
ci
en

cy
an

em
ia

H
em

o
gl
o
b
in

im
p
ro
ve
d
fr
o
m

5
gm

/d
L
to

∼1
4
gm

/d
L

1.
6
m
g/
m

2
/d
ay

d
iv
id
ed

B
ID

;
re
d
u
ce
d
to

0.
6
m
g/
m

2
/d
ay

10
–1
5
n
g/
m
L
,

th
en

go
al

le
ve
ls

re
d
u
ce
d

<2
.0
–
3.
1
n
g/
m
L

“a
ft
er

st
ar
ti
n
g

si
ro
li
m
u
s”

F
er
ré
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ü
rk
an

Ö
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