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En 2023 , nacerán 40.000 niños en España con una anomalía vascular

(www.ine.es) 

http://www.ine.es/




http://www.issva.org/classification



ISSVA classification for vascular anomalies (issva.org)

Overview table

Vascular anomalies

Vascular tumors Vascular malformations

Simple Combined °
of major named 

vessels

associated with 

other anomalies
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Locally aggressive or 

borderline
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Capillary malformations

Lymphatic malformations
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Arteriovenous 
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Arteriovenous fistula*

CVM, CLM

LVM, CLVM

CAVM*

CLAVM*

others
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130 Anomalías Vasculares 
57 MUTACIONES
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2007
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2007
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ISSVA classification of vascular tumors

Benign vascular tumors

Infantile hemangioma / Hemangioma of infancy PROPRANOLOL

Congenital hemangioma

Rapidly involuting (RICH) *                                                          CONSERVATIVE

Non-involuting (NICH)                                                             SURGERY

Partially involuting (PICH)                                                             SURGERY

Tufted angioma * ° SIROLIMUS

Spindle-cell hemangioma SURGERY

Epithelioid hemangioma SURGERY 

Pyogenic granuloma (aka lobular capillary hemangioma)            SURGERY

Others

Locally aggressive or borderline vascular tumors

Kaposiform hemangioendothelioma * ° SIROLIMUS

Retiform hemangioendothelioma SIROLIMUS

Papillary intralymphatic angioendothelioma (PILA), Dabska tumor SURGERY

Composite hemangioendothelioma SIROLIMUS

Kaposi sarcoma

Others

Malignant vascular tumors MULTIMODAL

Angiosarcoma

Epithelioid hemangioendothelioma

Others

Back to 
overview
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• What phenotypes are best for treatment?

• Different dosing regimens?

• Risk stratifications?

• Do we need dual inhibition?  

• Are there other methods of drug delivery?

• Need for improved response criteria?

• Need for adaptive study designs

• Need for collaborative studies with clinical, translational and basic science questions



5.4 %
TUMORES

VASCULARES

46.6 %
MALFORMACIONES

LINFÁTICAS

12.2 %
MALFORMACIONES

VENOSAS

129 PACIENTES

20.2 %
MALFORMACIONES 

COMBINADAS

12.4 %
OTRAS

PATOLOGÍAS

6.2 %
PROS

4.6 %
PTEN

5.4 %
NF1

SIROLIMUS



RESULTADOS
129 PACIENTES

Respuesta global

Positiva Negativa

Edad inicio

< 1 año 1-5 años 5-15 años > 15 años

Edad: 9,7 años Respuesta positiva: 90,8%



RESULTADOS
129 PACIENTES

EFECTOS 2rios LEVES
33,3%

EFECTOS 2rios MODERADOS
1,6%

EFECTOS 2rios GRAVES
7,8%

Mucositis (38,4%) Mareos (0,8%) Neumonía (3,9%)

Dislipemia (21,5%) Dolor articular (0,8%) Insuficiencia renal (0,8%)

Rash o acné (9,2%)

Metrorragias (9,2%)

Vómitos o diarrea (7,7%)

Leucopenia o linfopenia (4,6%)

Triana P, López-Gutierrez JC. Menstrual disorders associated with sirolimus treatment. Pediatr Blood Cancer. 2021 Mar;68(3):e28867



RESULTADOS

¿Las dosis de sirolimus están relacionadas con los niveles en sangre? NO

Niveles

Dosis

Triana P, Miguel M, Díaz M, López-Gutierrez JC. Clinical Monitoring Challenges in the Pharmacological Treatment and Management of 
Lymphatic Anomalies With Mammalian Target of Rapamycin Inhibition. Ther Drug Monit. 2019 Aug;41(4):547-548

Gran variabilidad farmacodinámica



RESULTADOS

¿La respuesta está relacionada con los niveles en sangre? NO

Respuesta

Niveles máximos

Respuesta

Niveles mínimos



RESULTADOS

¿La respuesta está relacionada con los niveles en sangre? NO

Respuesta

Niveles máximos

Respuesta

Niveles mínimos

Recomendación estándar: niveles entre 5-15 ng/mL Recomendación: ajustar dosis a síntomas, no a niveles



RESULTADOS

¿Qué pacientes responden mejor? No hay diferencias

CATEGORÍAS p

Sexo 0,540

Tipo de anomalía vascular 0,601

Subtipo de anomalía vascular 0,265

Localización 0,747

Extensión 0,302

Síntomas 0,446

Genética 0,490

Tratamientos previos 0,687



RESULTADOS

¿Qué pacientes responden mejor? Correlación NEGATIVA con la dismetría

CATEGORÍAS p

Sexo 0,540

Tipo de anomalía vascular 0,601

Subtipo de anomalía vascular 0,265

Localización 0,747

Extensión 0,302

Síntomas 0,446

Genética 0,490

Tratamientos previos 0,687

Dismetría p = 0,036

Resp POSITIVA Resp NEGATIVA

SIN dismetría 103 8

CON dismetría 6 3



RESULTADOS

¿Los efectos 2rios están relacionados con las dosis y los niveles en sangre? SÍ

Efectos secundarios

Dosis

p

Dosis 0,04

Niveles 0,2

No relación entre leves, moderados o graves



RESULTADOS

¿Cuándo empezar el tratamiento? Mejor cuanto antes

Primera línea Edad

RespuestaPOSITIVA NEGATIVA

Riesgo de complicaciones

Riesgo de secuelas

Edad inicio < 5 años p = 0,014



RESULTADOS

¿Cuánto esperar para confirmar la respuesta? 12 meses

DURACIÓN Respuesta POSITIVA

4 meses 51%

6 meses 67%

12 meses 84%

14 meses 90%



RESULTADOS

¿Qué pacientes responden antes? Menores de 5 años

EDAD INICIO Respuesta POSITIVA

< 5 años 2 meses

> 5 años 6 meses

Tiempo hasta una respuesta positiva

Edad

p = 0,004



RESULTADOS

¿Qué pacientes responden antes?

EDAD INICIO Respuesta POSITIVA

< 5 años 2 meses

5-15 años 7 meses

> 15 años 5 meses

Menores de 5 años

Supervivencia

Tiempo hasta una respuesta positiva



RESULTADOS

¿Qué pacientes responden antes?

CATEGORÍAS p

Tipo de anomalía vascular NS

Subtipo de anomalía vascular NS

Localización NS

Extensión NS

Síntomas NS

Genética NS

Gravedad NS

No hay diferencias



Fetal diagnosis of LM and managements options



Fetal exposure to Sirolimus has been demostrated as safe

Am J Transplant. 2013





MALFORMACIONES VENOSAS









Greene A.K. Goss J.A. Vascular anomalies: From a clinicohistologic to a genetic framework.
Plast ReconstrSurg. 2018; 141: 709e
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Blue Rubber Bleb Nevus Syndrome



Blue Rubber Bleb Nevus Syndrome

Zhang B.  Efficacy and safety of sirolimus in the treatment of blue rubber bleb naevus syndrome 

in paediatric patients.Clin Exp Dermatol. 2019 May 10.



REBASTINIB

• A potent and selective inhibitor of the TIE2 kinase

• In a Phase 1 clinical study, biomarker data have demonstrated 
rebastinib-induced increases in the TIE2 ligand angiopoietin 2, 
providing evidence of TIE2 inhibition

• Rebastinib is currently being evaluated in a Phase 1b/2 clinical 
study in combination with paclitaxel (NCT03601897) and in a 
Phase 1b/2 clinical study in combination with carboplatin 
(NCT03717415) for ovarian cancer

Rebastinib no está comercializado en España. 



Rebastinib in the management of difusse venous 
malformations

DECIPHERA PHARMACEUTICALS - LA PAZ CHILDREN´S HOSPITAL
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Descenso de dímero-D





POOR RESPONSE TO SIROLIMUS



ALPELISIB (BYL719)

▼Este medicamento está sujeto a seguimiento adicional, es prioritaria la notificación de sospechas de reacciones adversas asociadas a este 
medicamento.



Nature (2018)

ALPELISIB

2018



TASELISIB

SERASELISIB

ALPELISIB

Seraselisib, taselisib, pictilisib, buparlisib, copanlisib no están comercializados en 
España.

Yap TA . Drugging PI3K in cancer: 
refining targets and therapeutic strategies. 
Current Opinion in Pharmacology, 2015 . Vol.8.(98-107)



c.3140A>G p.His1047Arg

PIK3CA



7 meses con ALPELISIB

54 cms 50 cms



3 años después sigue habiendo respuesta



LIPOMATOSIS INFILTRATIVA FACIAL











CLOVES SYNDROMEPIK3CA p.Glu542Lys



ALPELISIB 6 MESES



EPIK-P1: Retrospective Chart Review Study of Patients 
With PIK3CA-Related Overgrowth Spectrum (PROS) 

Who Received Alpelisib

Guillaume Canaud,1 Juan Carlos López Gutiérrez,2 Alan Irvine,3 Nii Ankrah,4 Athanasia 
Papadimitriou,5 Antonia Ridolfi,6 Denise M. Adams7

1Hôpital Necker, Université de Paris; 2La Paz Children’s Hospital; 3Trinity College Dublin; 4Novartis Pharmaceuticals 
Corporation; 5Novartis AG Switzerland; 6Novartis Pharma SAS;

7Children’s Hospital of Philadelphia

Reused with permission from the European Society of Medical Oncology (ESMO). This abstract was accepted and previously presented by Guillaume Canaud, et al. at European Society of Medical 
Oncology 2021, FPN:LBA23, Annals of Oncology, Volume 32, 2021 Supplement 5. All rights reserved.



EPIK-P1: Efficacy of Alpelisib at Week 24

CI, confidence interval; ICRR, Independent Central Radiological Review(er); SD, standard deviation.

(Primary Endpoint)
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• 37.5% (12/32; 95% CI, 21.1% - 56.3%) 
of the patients with complete cases  
responded (ie, ≥20% reduction in 
target lesion[s] volume as determined 
by ICRR)

• 74.2% (23/31) patients with imaging at 
index and week 24, experienced 
reduction in sum of target lesion 
volume

– The mean ± SD reduction was 
13.7±18.9%

• No patient experienced disease 
progression or death during the study 
period



EPIK-P1: Adverse Event Rate by Preferred Term in Full Study 
Population

Categorya

Pediatric patients 

(<18 years)

n=39

Adult patients

(≥18 years)

n=18
All patients

N=57
Overall AEs, n (%) 31 (79.5) 16 (88.9) 47 (82.5)

Treatment-related 9 (23.1) 13 (72.2) 22 (38.6)

Serious AEs, n (%) 10 (25.6) 11 (61.1) 21 (36.8)

Treatment-related 0 3 (16.7) 3 (5.3)

AEs leading to dose reduction, n (%) 0 3 (16.7) 3 (5.3)

Treatment-related 0 1 (5.6) 1 (1.8)

AEs leading to dose interruption or 

adjustment, n (%)
2 (5.1) 5 (27.8) 7 (12.3)

Treatment-related 1 (2.6) 3 (16.7) 4 (7.0)

AEs leading to discontinuation, n 

(%)
0 0 0

Treatment-related 0 0 0

aAdverse events (AEs) of all grades; coded by preferred term (MedDRA version 24.0) and graded according to CTCAE (version 4.03).

• Pediatric patients received a median (range) 
dose of 50.0 mg (50.0-250.0) per day

• Adult patients received a median (range) dose 
of 250.0 mg (101.9-250.0) per day

• The most common AEs of any grade were 
diarrhoea (n=9, 15.8%), hyperglycaemia (n=7, 
12.3%), and aphthous ulcers (n=6, 10.5%)

• The most common treatment-related AEs 
were hyperglycemia (7/57, 12.3%), aphthous 
ulcer (6/57, 10.5%), and stomatitis (3/57, 
5.3%)

• The most common grade 3/4 AE was cellulitis 
(n=2, 3.5%); one adult case was considered 
treatment-related

• No AE lead to treatment discontinuation or 
death

• Overall, pediatric patients experienced lower 
rates of treatment-related AEs

AE, adverse event; CTCAE, Common Terminology Criteria for Adverse Events; MedDRA, Medical Dictionary for Regulatory Activities.



A Prospective Phase 2, Double-Blind, Randomized, Placebo-
Controlled Study of Alpelisib in Pediatric and Adult Patients 

With PIK3CA-Related Overgrowth Spectrum (PROS)

150 patients

Core double-blind phase Extension 1 Extension 2

Group 1

(age ≥18 years)

ALP 125 mg PO QD Continue ALP 125 mg

Continue alpelisib

Dose escalation permitted

125 mg→200 mg→250 mg

Long term treatment for ≤5 

years

PBO 125 mg PO QD Switch to ALP 125 mg

Group 2

(ages 6-17 years)

ALP 50 mg PO QD Continue ALP 50 mg

Continue alpelisib

Dose escalation permitted

50 mg→125 mg→200 mg→250 mg

PBO 50 mg PO QD Switch to ALP 50 mg

Group 3 (ages 2-5 years; 

exploratory)

Alpelisib dose

Analyses at Weeks 24 and 48

EPIK P2







MALFORMACIONES CAPILARES













Triana P, Lopez Gutierrez JC  “PREVENTIVE TREATMENT WITH ORAL SIROLIMUS 
AND ASPIRIN IN A NEWBORN WITH SEVERE STURGE-WEBER SYNDROME”. 

Ped Derm 2019 Jul;36(4):524-527

Two years under sirolimus and aspirin treatment 
No seizures, excellent response to PDL and 

no neuro-developmental impairement





www.issva.org



ISSVA

KRAS  HRAS  BRAF

PTEN



Genotyping and clinical course in 100 
patients with arteriovenous malformations

Rodriguez-Laguna L, Triana P, Martinez-Glez V, Lopez-Gutierrez JC
Hospital Universitario La Paz



Pathogenic variants were detected in 67% of patients. The remaining 37% of patients were negative for the screening of pathogenic 
variants. 

PTEN n=3

KRAS n=17

RASA1 n=9

BRAF n=4

GJC2 n=1

GNAQ n=3

GNA14 n=1

HRAS n=1

FGFR3 n=2

EPHB4 n=2

MAP2K1 n=22

PIK3CA n=9*

* 2 patients with no other pathogenic mutations detected
and 7 cases with a concomitant pathogenic variants in
other different gene.

N=100 patients

Genomic results



Parkes Weber Syndrome (PWS)

RASA1 n=3                          Conservative treatment (3)

KRAS n=2                          Interventional treatment-Surgery (2) and amputation (1)

MAP2K1 n=1                          Surgery (1)

GNAQ                            n=1                         Surgery (1)   

N=7 patients with PWS (pathogenic variants were detected in all)

Parkes Weber Syndrome (PWS) phenotype features: capillary malformation, arteriovenous malformation, and overgrowth of the 
affected limb.  

Genotype

Treatment
Clinical 
course



Capillary Malformation-Arteriovenous Malformation (CM-AVM)

RASA1 n=6                         Conservative treatment (6) and Sirolimus treatment (1)

EPHB4 n=2                         Conservative treatment (2)

MAP2K1 n=3                        Surgery (2) and resection (1)

BRAF                             n=1                        Interventional and Surgery (1)

FGFR3                           n=1                        Interventional and Surgery (1)

N=20 patients with CM-AVM (13 with pathogenic variants)

Capillary Malformation-Arteriovenous Malformation (CM-AVM) phenotype features: one or multiple atypical capillary malformations 
together with a high flow vascular malformation.  

Genotype

Treatment
Clinical 
course



Intramuscular Fast-Flow Vascular Anomalies (or IHCT)

MAP2K1 n=1 Interventional treatment- Surgery (1)

KRAS n=3 Surgery (2) Interventional treatment- Surgery (1)

PIK3CA n=2 Surgery (2) 

GNAQ                            n=1 Surgery (1)

HRAS                             n=1                        Surgery (1)

N=13 patients with IHCT (8 with pathogenic variants)

Intramuscular high-flow vascular anomaly, also known as intramuscular hemangioma capillary type (IHCT) is a fast-flow vascular lesion 
with a phenotype overlapping between tumor and AVM.

Genotype

Treatment
Clinical 
course



Sporadic AVMs

MAP2K1 n=17                     Interventional treatment- Surgery (6), Surgery (8), amputation (3)

KRAS n=12 Interventional treatment- Surgery (7), Surgery (2), amputation (3)

BRAF                             n=3 Interventional treatment- Surgery (3)

GNAQ n=1 Surgery (1)

GNA14 n=1 Surgery (1)

N=56 patients with isolated AVMs (35 with pathogenic variants)

Isolated AVMs are localized lesions that could appear in any part of the body, mostly of them focus on the face and neck.

GJC2 (n=1), no data

Genotype

Treatment
Clinical 
course



Al-Olabi L, et al. J Clin Invest. 2018

Genotype-Phenotype-Clinical Course correlation

Conservative treatment
RASA1

EPHB4

MAP2K1

KRAS

BRAF

HRAS

Interventional treatment

Interventional treatment and Surgery

Surgery

Full resection (amputation)

Patients with mild clinical course harbor mutations in RASA1 and EPHB4, whereas those with pathogenic variants in KRAS, HRAS, BRAF, 
and MAP2K1 show a more severe progression of AVM.

Genotype-clinical course correlation → It is necessary to increase the number of cases to establish a more robust correlation.





Sporadic AVM.................MAP2K1 mutation
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Girón O , López-Gutiérrez JC et al

Diagnosis and treatment of Parkes Weber syndrome: a review of 10 
consecutive patients.

Ann Vasc Surg.2013 Aug;27(6):820-5
RASA 1 mutation











Parkes-Weber Sme. and  Lymphedema











Hospital La Paz
Targeted Therapies in Vascular Anomalies 

• PROPRANOLOL (320 patients........................99% RESPONSE)

• SIROLIMUS (178 patients..............................90% RESPONSE)

• THALIDOMIDE.. 6 patients............................0% RESPONSE

• TRAMETINIB…  7 patients.............................70% RESPONSE

• LAROTRECTINIB… 4 patients…………………….100% RESPONSE

• ALPELISIB.............67 patients.......................80% RESPONSE



CONCLUSIONES

El tratamiento de las anomalías vasculares tiende a ser 
farmacológico en primera instancia, pero todavía es 

imprescindible el abordaje endovascular y quirúrgico. 

Hoy más que nunca, clínicos , patólogos, radiólogos , genetistas y 
cirujanos debemos establecer puentes efectivos  para ofrecer 

terapias a medida a cada paciente.



Se sigue explorando la liberación controlada e intralesional de 
fármacos

Avanzará el intervencionismo diagnóstico. Necesitamos tejido de 
malformaciones de difícil acceso o biopsia compleja para conocer 
la mutación y establecer un protocolo terapéutico farmacológico  

precoz
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