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Abstract
BACKGROUND 
Blue rubber bleb naevus syndrome (BRBNS) is a rare disease that usually presents 
with multiple venous malformations in the skin and gastrointestinal tract. Lesions 
located in the gastrointestinal tract always result in chronic gastrointestinal 
bleeding and severe anemia. The successful management of BRBNS with 
sirolimus had been reported in many institutions, due to its impact on signaling 
pathways of angiogenesis. However, the experience in treatment of neonates with 
BRBNS was limited.

CASE SUMMARY 
A 38-day-old premature female infant born with multiple skin lesions, presented 
to our center complaining of severe anemia and hematochezia. Laboratory 
examination demonstrated that hemoglobin was 5.3 g/dL and contrast-enhanced 
abdominal computed tomography showed multiple low-density space-occupying 
lesions in the right lobe of the liver. She was diagnosed as having BRBNS based 
on typical clinical and examination findings. The patient was treated by 
transfusions twice and hemostatic drugs but symptoms of anemia were difficult 
to alleviate. A review of BRBNS case reports found that patients had been 
successfully treated with sirolimus. Then the patient was treated with sirolimus at 
an average dose of 0.95 mg/m2/d with a target drug level of 10-15 ng/mL. During 
28 mo of treatment, the lesion was reduced, hemoglobin returned to normal, and 
there were no adverse drug reactions.

CONCLUSION 
This case highlights the dosing regimen and plasma concentration in neonates, for 
the current common empiric dose is high.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v9.i23.6929
http://orcid.org/0000-0002-3972-4167
http://orcid.org/0000-0002-3972-4167
http://orcid.org/0000-0002-3972-4167
http://orcid.org/0000-0002-7963-6487
http://orcid.org/0000-0002-7963-6487
http://orcid.org/0000-0002-7963-6487
http://orcid.org/0000-0001-7053-3409
http://orcid.org/0000-0001-7053-3409
http://orcid.org/0000-0001-7053-3409
http://orcid.org/0000-0002-3190-1552
http://orcid.org/0000-0002-3190-1552
http://orcid.org/0000-0002-3190-1552
mailto:toujinfa@zju.edu.cn


Yang SS et al. Blue rubber bleb nevus syndrome

WJCC https://www.wjgnet.com 6930 August 16, 2021 Volume 9 Issue 23

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
p://creativecommons.org/License
s/by-nc/4.0/

Manuscript source: Unsolicited 
manuscript

Specialty type: Gastroenterology 
and hepatology

Country/Territory of origin: China

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): 0 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

Received: May 6, 2021 
Peer-review started: May 6, 2021 
First decision: June 6, 2021 
Revised: June 7, 2021 
Accepted: June 22, 2021 
Article in press: June 22, 2021 
Published online: August 16, 2021

P-Reviewer: Beraldo RF 
S-Editor: Wu YXJ 
L-Editor: Wang TQ 
P-Editor: Wang LYT

Key Words: Cutaneous hemangioma; Vascular malformation; Sirolimus; Rapamycin; Blue 
rubber bleb nevus syndrome; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Sirolimus is considered as a first-line drug in treating patients with blue 
rubber bleb naevus syndrome currently. We present herein successful, long-term 
treatment of blue rubber bleb naevus syndrome with sirolimus in an infant with the 
youngest age reported. This case highlights two aspects: The recommended doses of 
0.1 mg/kg/d resulted in a plasma concentration that was far beyond the expected 10-15 
ng/mL in neonates, and a high plasma concentration of more than 20 ng/mL is 
associated with a great improvement in the condition. Thus, the dosing regimen and 
plasma concentration are special in neonates.

Citation: Yang SS, Yang M, Yue XJ, Tou JF. Sirolimus treatment for neonate with blue rubber 
bleb nevus syndrome: A case report. World J Clin Cases 2021; 9(23): 6929-6934
URL: https://www.wjgnet.com/2307-8960/full/v9/i23/6929.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i23.6929

INTRODUCTION
Blue rubber bleb naevus syndrome (BRBNS) is an extremely uncommon disorder 
featured by multifocal venous malformations[1], primarily the cutaneous and 
gastrointestinal systems[2]. Gastrointestinal bleeding which is slow, chronic, and 
occult, and secondary iron deficiency anemia are major symptoms and potentially life-
threatening[3]. Individuals often experience multiple blood transfusions and lifelong 
iron supplementation with worsening quality of life[4]. Life expectancy is normal as 
long as gastrointestinal bleeding is controlled and no severe complications occur[5].

There is no consensus regarding the management of BRBNS. The use of sirolimus in 
the treatment of BRBNS was first reported by Yuksekkaya et al[6] in 2012, and reports 
of successful treatment with sirolimus have been well described in some cases since 
then, with the majority of cases having an age older than 5 years[7]. Sirolimus appears 
to be considered as a first-line drug, with minimal side effects and the strong 
cumulative evidence during the treatment. However, reports indicate that BRBNS is 
detectable at birth or early infancy[8]. To our knowledge, there have been no reports of 
sirolimus used in infants aged less than 3 mo. Here we describe BRBNS in a 1-mo-old 
premature infant treated with sirolimus and discuss the important clinical findings 
including interventions and outcomes, dosing regimen, and plasma concentration with 
high- vs low-dose treatment.

CASE PRESENTATION
Chief complaints
A 38-day-old female infant was admitted to our institution with persistent severe 
anemia and hematochezia.

History of present illness
The patient was born with multiple skin lesions and severe anemia, and was found to 
have hematochezia 2 d ago. The scattered dark-bule cutaneous lesions had gradually 
increased in size and number over time. She had been hospitalized only one time and 
had supportive therapy during this period.

History of past illness
The child (G5P1, gestational age of 35 + 5 wk) was delivered via cesarean section due 
to placental hemangioma.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i23/6929.htm
https://dx.doi.org/10.12998/wjcc.v9.i23.6929
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Personal and family history
The patient had a free family history of BRBNS.

Physical examination
The patient’s weight was 2.8 kg, height was 47 cm, and head circumference was 33 cm, 
all of which were all in the third percentile. Her temperature was 37.4 ℃, respiratory 
rate was 36 breaths/min, heart rate was 144 bpm, and blood pressure was 69/30 
mmHg. She was pale with widespread lesions on the scalp, face, mouth, trunk, arms, 
legs, and fingers on admission.

Laboratory examinations
Blood analysis demonstrated severe anemia (hemoglobin: 5.3 g/dL; hematocrit: 17.1%; 
mean corpuscular volume: 98.8 fL/red cell; serum iron: 11.6 μmol/L; serum ferritin: 
88.9 μg/L) and coagulopathy (D-dimer: 1.13 mg/L; fibrinogen: 0.81 g/L), and white 
blood cell count and platelet count were normal. The fecal occult blood test was 
positive. Liver function tests revealed total bilirubin 180.7 μmol/L, direct bilirubin 23.3 
μmol/L, and indirect bilirubin 157.4 μmol/L; alanine aminotransferase and aspartate 
aminotransferase were normal. Renal function and myocardial enzyme were within 
the normal range.

Imaging examinations
Contrast-enhanced abdominal computed tomography showed multiple low-density 
space-occupying lesions in the right lobe of the liver. And they measured 81.6 mm × 
53.8 mm, 52.2 mm × 42.4 mm, 44.6 mm × 40.7 mm, 23.6 mm × 35.0 mm, respectively. 
Abdominal ultrasound revealed low echoes in bilateral adrenal glands, with a size of 
2.6 cm × 1.4 cm × 1.1 cm in the left and 1.6 cm × 1.1 cm × 0.8 cm in the right. Color 
Doppler flow imaging showed abundant blood flow signal.

FINAL DIAGNOSIS
The patient was diagnosed as having BRBNS based on typical clinical and examination 
findings with severe anemia and gastrointestinal hemorrhage.

TREATMENT
The patient had undergone transfusions per 0.5 U for twice and treatment with 
hemostatic agents of etamsylate injection and aminomethylbenzoic acid injection for 
the symptoms of anemia and gastrointestinal blood losses. A review of BRBNS case 
reports found that patients had been successfully treated with sirolimus. The parents 
of the child were informed about the side effects of sirolimus, and informed consent 
was received from the family. When the transfusions had failed in the remission of 
anemia, the patient was then treated with sirolimus at a dose of 0.28 mg/d (0.1 
mg/kg) and propranolol at 2 mg/d incrementally to 5 mg/d, administered twice daily 
at approximately 12-h intervals. She was monitored for heart rate, blood pressure, and 
laboratory examination closely after the initiation of sirolimus and propranolol.

OUTCOME AND FOLLOW-UP
Within 4 d of pharmacological therapy, the hemoglobin level was increased from 5.3 
g/dL to 11.8 g/dL significantly, and the positive fecal occult blood test turned 
negative. The patient was followed for 28 mo and her guardian was asked to keep 
detailed records of symptoms and side effects. The plasma concentration of sirolimus 
was measured, laboratory tests including blood test and blood biochemical 
examination were performed, and lesion size and number were evaluated every 1-3 
mo in the early and 5-8 mo in the late after treatment. Dose of sirolimus was adjusted 
according to the test results and patient’s response to the medication, and propranolol 
was stopped 2 mo later. The patient was responsive to sirolimus treatment with skin 
lesions being smaller and numbers being decreased. Now she is under therapy with 
only sirolimus (over 28 mo). Figure 1 records the dose and plasma concentration of 
sirolimus, and hemoglobin concentration during the follow-up. The cutaneous lesions 



Yang SS et al. Blue rubber bleb nevus syndrome

WJCC https://www.wjgnet.com 6932 August 16, 2021 Volume 9 Issue 23

Figure 1 The concentrations of hemoglobin and sirolimus, and the drug dose during treatment. 

showed a marked regression, the hemoglobin concentrations normalized, and chronic 
gastrointestinal bleeding was controlled. Response is reported as transfusion-
independent, increased weight (from 3th to nearly 50th), and improved quality of life 
with fewer clinical treatment. The patient did experience cough once without fever, 
and sirolimus was not stopped. No adverse events were observed, including hepatic 
damage, renal dysfunction, oral stomatitis, hypercholesterol, cytopenia, and 
opportunistic infections.

It was observed that the hemoglobin concentration was 8.7 g/L, below normal 
value, which was considered neonatal physiological anemia. We did treat her with 
iron replacement, but not blood transfusion.

DISCUSSION
BRBNS is a benign venous malformation, which is diagnosed mainly based on clinical 
examination. A literature search of PubMed was performed to retrieve publications 
reporting cases of BRBNS treated with sirolimus. In 17 studies recording the treatment 
and follow-up of 40 patients, the outcomes indicate much hope in management of 
BRBNS with sirolimus. There were 39% patients with no side effect. Adverse effects 
included mucositis (46.3%), acne (7.3%), elevation of liver enzymes (4.9%), hypercho-
lesterolaemia (4.9%), neutropenia (4.9%), hair loss (2.4%), thrombocytopenia (2.4%), 
and severe soft tissue infection (2.4%). Even if adverse effects occurred, they can be 
resolved by adjusting the dose, except for one patient in whom severe soft tissue 
infection developed and the treatment was stopped.

Consideration of the dose of sirolimus is related to the potentially adverse side 
effects, and the dosing regimen is the issue that needs to be answered, as there is no 
clear protocol. Currently there are two recommended dosing regimens, one based on 
body weight (0.1 mg/kg/d)[9] and the other based on body surface area (1.6 mg/m2

/d)[10]. The calculated dose of drug obtained by two methods was different, and the 
subtle distinction may lead to large fluctuations in blood drug concentrations for 
newborns. Our patient was treated with sirolimus at the recommended beginning 
doses of 0.1 mg/kg/d, administered twice daily at approximately 12-h intervals. 
However, the measured plasma concentration of sirolimus was 28.23 ng/mL after 4 d 
of treatment, far beyond the expected plasma level of 10-15 ng/mL. We realized that 
the difference between our case and the other cases in the literature is that our patient 
was an only 1-mo-old premature infant, who was much younger than the reported 
cases. The difference in blood drug concentration was explained mainly by the age 
difference. We then adjusted the dose according to the infant's body weight and the 
characteristics of drug absorption to maintain a plasma level of 10-15 ng/mL. The 
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adjusted dose was 0.24 ± 0.09 (ranged from 0.12 to 0.36) mg/d. The conversion results 
are both much lower than the recommended doses, as 0.03 ± 0.01 (range from 0.02 to 
0.05) mg/kg/d based on body weight, and 0.81 ± 0.13 (range from 0.62 to 0.97) mg/m2

/d based on body surface area. To find a more suitable dose for neonates, we review 
the literature related to sirolimus used in neonates with other disorders. One case 
report suggested a dose of 0.4 mg/m2 twice a day based on the goal levels clinically
[11]. One study showed the proposed dose regimens for each age group, such as 0.4 
mg/m2/dose twice a day for 0-1 mo, 0.5 for 1-2 mo, 0.6 for 2-3 mo, and so on, which 
was based on the developmental changes in pharmacokinetics[12]. In conclusion, 
initial sirolimus doses appear to be 0.8 mg/m2 for neonates since concentrations of 10-
15 ng/mL are effective and safe[13], and the calculated result of conversion by body 
surface area is more accurate.

However, these improvements became less obvious as the treatment progressed. 
The patient’s parents were dissatisfied with this response and then gradually 
increased the dose based on the adjusted dose in private. In particular, the average 
increased dose of 0.13 mg/d during 2 mo caused the plasma sirolimus level to rise 
above 20 ng/mL sharply but the effect was significant. The size and color of the lesions 
were reduced once again, and some of them even disappeared. When the presence of 
elevated sirolimus levels in blood was discovered, we reiterated the adverse reactions 
of sirolimus and asked the parents to administer the dose strictly. Then the plasma 
level returned to a stable level after dropping.

During the course of treatment, there were two periods of blood drug concentration 
exceeding the expected range. The first time was the initial medication used, and the 
second time was the parents adjusting dose in private. In both of these periods, the 
size and color of the lesions were reduced significantly, and some of them even 
disappeared, with no rebound after the blood concentration was reduced, which is an 
interesting phenomenon. This second event started from March 2019. Especially when 
the average increased dose of 0.13 mg/d during 2 mo caused the plasma sirolimus 
level to rise above 20 ng/mL, the effect was significant. There were no obvious side 
effects during the two stages. This serendipity leads us to think and propose a 
different direction of dosing regimen. A lower dose of sirolimus treatment had been 
more pursued in the past, providing the same therapeutic effect while minimizing side 
effects[14]. But our case may provide the possibility that a high dose may be used to 
improve the condition at the bottleneck stage. A high plasma level is associated with a 
higher risk of side effects. But medication adherence will be reduced for a long period 
of medication when parents become anxious based on the reports. And the long-term 
use of sirolimus may expose patients to potentially adverse side effects. Given this lack 
of data, the high-dose regimen mentioned in this study will provide a meaningful 
starting point for optimal doses for different stages of BRBNS. And the standardization 
of dosing and acceptable plasma sirolimus level will require further discussion and 
confirmation.

CONCLUSION
We present the case of a premature baby with BRBNS, who had a good response to 
sirolimus with no AEs. Treatment should be monitored and aimed at controlling the 
lesions of BRBNS. The correct dose of sirolimus is still not clear, but the current 
common empiric dose may be too high in neonates. Attention should be paid to 
recommended sirolimus doses for neonates and the more accurate calculation 
conversion. We believe that sirolimus will become an acceptable and preferred 
treatment for BRBNS in the future. Prior to the pursuit of low-dose sirolimus, a high 
dosing regimen may be alternative.
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