
StingReady 
Innovación gallega contra la 
alergia a picaduras, portada 
internacional en Toxins
Las picaduras de abejas y 
avispas no solo son dolorosas, 
también pueden desencadenar 
reacciones alérgicas graves. 

Se estima que entre un 3% y un 
7,5% de la población general 
presenta alergia a los venenos 
de himenópteros, y en personas 
expuestas con frecuencia —
como los apicultores— esta 
cifra puede duplicarse. 

La mayoría de las reacciones 
son leves, con hinchazón o 
enrojecimiento local, pero en 
algunos casos la respuesta 
del sistema inmunitario es 
desproporcionada y puede 
producir un shock anafiláctico, 
potencialmente mortal.
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Figure 8. Vespa velutina specimens observed on four different flowering plant species within Belvís
Park, each corresponding to a specific stage or caste of the species. (a) Founder queen on Liriodendron
tulipifera (tulip tree); (b) workers on Sechium edule (chayote); (c) male on Hedera helix (common ivy);
and (d) gyne on Eucalyptus sp. Photo Author: X. Feás.

5.6. Clinical Application of StingReady

The Sting Challenge Test (SCT) was conducted at the Allergy Service of the Complejo
Hospitalario Universitario de Santiago de Compostela in nine patients (eight males and
one female), aged between 25 and 69 years, with a documented history of severe allergic
reactions to V. velutina stings. All patients were being treated with Vespula spp. venom
(Alutard SQ, ALK, Denmark) 100 µg every 8 weeks after confirming IgE sensitization
against Vespula venom components. Vespula spp venom was chosen for immunotherapy
because of the lack of previous stings due to V. velutina in most of the patients. As for
patients #4 and 5, Vespula spp was selected because of the highest level of sIgE against
Vespula spp with respect to V. velutina. The median duration of VIT prior to the SCT
was 50 months, with a range between 7 and 63 months. Detailed patient demographics,
the implicated insect species, and VIT information are summarized in Table 2. SCTs
were conducted under controlled clinical conditions, with the continuous monitoring of
vital signs and the immediate availability of emergency treatments to address potential
adverse reactions.
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Aquí entra en juego la llamada prueba de 
repicadura o “Sting Challenge Test” (SCT). 

Se trata de exponer al paciente, en un 
entorno hospitalario y bajo estricta 
supervisión médica, a una nueva picadura 
del insecto causante de su alergia. 

Si el paciente tolera la picadura sin reacción 
grave, se confirma que la inmunoterapia 
ha tenido éxito. No obstante, esta prueba 
apenas se realiza en la práctica clínica, ya 
que implica capturar y manipular insectos 
vivos, lo que genera riesgos tanto para 
pacientes como para el personal sanitario.
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Figure 4. Progression of sting reactions from Vespa velutina stings in different patients. (a) Patient with
localized reaction immediately after a single sting. (b) Patient with three distinct stings. (c) Initial
sting reaction in a patient directly post-sting, and (d) after 1 h. (e) Immediate reaction in a different
patient, (f) 8 min post-sting, (g) 12 days post-sting, and (h) 19 days post-sting. Photo author: X. Feás.3. Discussion

The StingReady device demonstrated significant advantages in performing sting chal-
lenges, particularly when compared to traditional methods [20]. Conventional techniques
for sting challenges involve anesthetizing insects, removing their wings and legs, and han-
dling them with specialized tools like forceps to ensure a controlled sting. These methods
not only present challenges in preserving the insect’s integrity but also pose risks of incom-
plete venom delivery due to mishandling or venom loss during the preparation process. By
contrast, the StingReady device eliminates the need for anesthesia and physical alterations
to the insects, allowing for a more ethical, efficient, and reliable method of conducting
sting challenges. The use of the device also reduces the skill level required by practitioners,
making the procedure more accessible. By addressing the primary drawbacks of traditional
methods—complexity, risk, and ethical concerns—the StingReady offers a streamlined, safe,
and ethical alternative. Although invertebrates, including insects, are not currently subject
to animal welfare laws in most jurisdictions, the growing recognition of potential sentience
in some invertebrates has prompted ethical considerations within the scientific community.
The New York Declaration emphasizes that absolute certainty about consciousness is not
required to extend moral consideration to animals. This perspective suggests an obligation
to minimize harm even to organisms traditionally excluded from welfare legislation. While
the SCT is not constrained by legal frameworks for invertebrate welfare, its ability to reduce
risk and harm aligns with emerging ethical standards in scientific practice [27].The process of collecting hymenopteran specimens remains a logistical challenge for
medical professionals, particularly given the difficulties in obtaining live insects. While
honey bees and bumble bees can be sourced from beekeepers and commercial breeders,
vespids are not as easily available. V. velutina, however, is now widespread in Galicia,
and its capture can be facilitated by understanding the insect’s behavior and preferred
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2.2. StingReady Device Performance and Observation of Sting Reactions

The StingReady device was used for the sting challenge tests with nine patients.

Following the sting application, the patients’ skin reactions were observed and documented.

Images were taken of the sting sites, and the inflammatory responses were evaluated

(Table 1, Figures 3 and 4). In one instance, a V. velutina successfully stung the patient

three times, demonstrating the capability of wasps and hornets to sting multiple times

(Figure 4b), in contrast to bees, which lose their stinger after a single sting. The application

of the StingReady device ensured that the venom was fully delivered in each instance, with

no complications in handling.

Table 1. Summary of patient data from the sting challenge test (SCT), including SCT date, local

reaction, reaction grade (mild, moderate, or severe), and systemic reaction.

Patient
VIT Duration

(in Months)
Specific IgE to Vespula

(KU/L)

Local Reaction

(in cm)

Systemic
Reaction

1 44
3.33

10 × 9 no

2 62
6.56

7 × 6 no

3 63
1.79

8 × 5 no

4 7
23.4

1 × 1 yes

5 43
3.19

6 × 5 no

6 62
7.38

18 × 9 no

7 50
0.26

6 × 6 no

8 38
29.8

4 × 3 no

9 61
0.33

3 × 3 no

Figure 3. Procedure for applying a controlled sting using the StingReady device. (a) Initial positioning

of the device on the inner forearm over the flexor muscles, with the mesh in contact with the skin.

(b) The Vespa velutina is carefully guided into position for stinging by lowering the gliding component.

(c) Close-up immediately after the sting, showing the characteristic red puncture mark from the

stinger (Time 0). (d) 15 min after the sting, (e) 31 min, (f) 46 min, (g) 71 min, and (h) 130 min post-sting.

Photo author: X. Feás.
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Photo author: X. Feás.

La herramienta más eficaz para 
tratar y prevenir estas reacciones 
es la inmunoterapia con venenos 
(VIT, por sus siglas en inglés). 

Consiste en administrar dosis progresivas 
y controladas del veneno responsable de la 
alergia, logrando que el sistema inmunitario 
del paciente se vuelva tolerante. 

Esta terapia, que dura entre tres y cinco años, 
puede reducir drásticamente el riesgo de 
nuevas reacciones graves tras una picadura. 

Sin embargo, existe una pregunta clave 
en el seguimiento del tratamiento 
¿Cómo confirmar de forma segura 
que la inmunoterapia funciona?

3-5 
años

2



Con el fin de superar estas limitaciones, un 
equipo multidisciplinar de Galicia ha desarrollado 
StingReady, un dispositivo innovador que 
permite llevar a cabo el Sting Challenge de 
forma segura, estandarizada y reproducible. 

El sistema facilita:

La captura

Transporte y 

Aplicación controlada de la picadura 

Sin necesidad de anestesiar al insecto ni 
amputar sus patas o alas, ni manipularlo 
con pinzas, lo que preserva la integridad y 
el comportamiento natural del himenóptero, 
reduciendo sesgos experimentales, mejorando 
la reproducibilidad de la prueba y aumentando 
la fiabilidad de los resultados clínicos.

StingReady
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Table 2. Clinical characteristics of the patients who underwent a sting challenge test.

Patient Sex Age
(in Years)

Culprit Insect
(Species/No. of

Stings)

Previous
Stings by

V. velutina

Grade of
Anaphylaxis *

Total IgE
(IU/mL)

Specific
IgE to

Vespula
(KU/L)

VIT

1 male 44 V. velutina/1 No 1 408 7.0 Vespula spp.
2 male 42 V. velutina/1 No 1 86 4.56 Vespula spp.
3 male 69 V. velutina/2 No 1 1489 13.8 Vespula spp.

4 * male 68 V. velutina/1 Yes 2 145 24.8 Vespula spp.
5 * male 54 V. velutina/1 Yes 2 116 2.44 Vespula spp.
6 male 25 V. velutina/1 No 2 263 4.88 Vespula spp.
7 male 66 V. velutina/1 No 1 34 2.09 Vespula spp.
8 male 43 V. velutina/3 No 2 578 63.3 Vespula spp.
9 female 66 V. velutina/1 No 1 19 0.95 Vespula spp.

* According to [28].

Figure 9. Step-by-step capture of a Vespa velutina specimen using the StingReady device. (a) The
hornet feeding at a bait station. (b) The device enclosing the hornet. (c) The GC being deployed to
confine the insect. (d) The hornet securely confined within the StingReady device. (e) Feeding of the
captured hornet using a 2.5 mL syringe inserted through the mesh, providing a honey–water solution
(20%) to maintain hydration and energy levels.

Upon the patient’s arrival at the clinic, the captured V. velutina is prepared for the SCT
(Figure 10) to assess the effectiveness of VIT. The process is as follows:

- Preparation and explanation: The procedure is reviewed with the patient, who is
positioned comfortably in a bed at the critical care unit of the hospital. After reading
and asking any questions about the procedure, the patient signs the informed consent
form. The patient is, then, monitored and with an accessible peripheral venous line.

Este avance ha sido recientemente publicado en la revista 
científica internacional Toxins y ha sido seleccionado 
como artículo de portada en su número de junio. 

Esta distinción, en una revista indexada en el cuartil 
1 (Q1) del área de toxicología, pone en valor la 
relevancia internacional de la innovación gallega.

Trabajo de investigación

El estudio ha sido liderado por el Dr. Xesús Feás1 y la Dra. Carmen 
Vidal2. En el equipo participaron también las doctoras Margarita 
Armisén3, Sara López-Freire3 y la Dra. Manuela Alonso-Sampedro4.
1Miembro de la Academia de Ciencias Veterinarias de Galicia e investigador 
de la Fundación Instituto de Investigación Sanitaria de Santiago (FIDIS).
2Jefa del Servicio de Alergología del Hospital Clínico Universitario de Santiago 
de Compostela (CHUS), investigadora del FIDIS y profesora en la Facultad de 
Medicina de la USC.
3Servicio de Alergología del CHUS.
3Miembro del FIDIS y Red de Investigación en Cronicidad (RICAPPS-ISCIII).
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La aportación de StingReady va más allá 
del desarrollo tecnológico: supone una 
mejora en la equidad del diagnóstico para 
pacientes alérgicos a picaduras graves, 
ya que abre la posibilidad de que más 
hospitales puedan implementar la prueba de 
repicadura sin asumir riesgos excesivos. 

Para los apicultores, colectivo especialmente 
expuesto, se trata de un avance de gran 
interés, pues la confirmación objetiva del 
éxito de la inmunoterapia puede significar 
la diferencia entre seguir trabajando con 
tranquilidad o vivir con el miedo permanente 
a una reacción potencialmente mortal.

Feás, X.; Armisén, M.; López-Freire, 
S.; Alonso-Sampedro, M.; Vidal, 
C. StingReady: A Novel Device for 
Controlled Insect Sting Challenge—
From Field Capture to Clinical 
Application. Toxins 2025, 17, 260. 

StingReady representa un ejemplo 
de cómo la investigación gallega 
puede ofrecer soluciones innovadoras 
a problemas clínicos globales, 
combinando seguridad, rigor 
científico y aplicabilidad práctica. 

El artículo completo está 
disponible en acceso abierto en 
la página de la revista Toxins:

Ver online

Conclusiones
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