
Breast implant-associated ALCL
Stefano A. Pileri

European Institute of Oncology
Member of the Committee of the  Italian 

Public Health Ministry on BIA-ALCL



Disclosures

Disclosures of Stefano A. Pileri

Company name
Research 
support

Employee Consultant Stockholder Speaker bureau Advisory board Other

BeiGene X

Takeda X

Roche X

Diatech X

Stemline X



Chronology

1997: Keech and Creech (PRS; 100:554-5)

2022: ICC and WHO 5th Edition: accepted entity







Clinical Features

• Patients: Females (with a few exceptions) with a mean age of 52 yrs. 
and a history of breast implant following mastectomy for a breast 
cancer or for cosmetic reasons.

• 80% of patients present with an effusion adjacent to the implant 
(seroma BIA-ALCL)

• 20% of patients present with a tumour mass (tumour BIA-ALCL)

Laurent C et al. Curr. Opinion Oncol. 2018; 30:292-300.



Marra A et al. Cancer Treat. Rev. 2020; 84:101963.                     Quesada AE et al. Modern Pathol. 2019; 32:166-88. 



Incidence
• Highly variable

• Brody et al.(PRS 2015): 
0.01/1000 pts. (Metanalysis)

• Nelson et al. (AJSP 2020): 
1.79/1,000 pts. (USA/1 Inst.) 

• Cordeiro et al. (JPRAS, 2020): 
0.311/1000 pts. (USA/1 Inst.)

• Allison & Gilmour (JPRAS, 
2022: about 0.2/1000 pts. 
(UK)



Quesada AE et al. Modern Pathology 2019; 32:166-88.





Italian Ministry of Public Health 

• Registry of implants and BIA-ALCL

• Permanent Commission on BIA-ALCL

• Guidelines for the diagnosis and treatment

• Registered BIA-ALCL cases (January 2010 up 
to now): 85

• Incidence: 1 case of BIA-ALCL/20,000 
subjects, who received an implant 
(0.2/1,000)

• Lethal cases: 2/85



Italian Ministry of Public Health: prevalence per 100,000 patients



Campanale A et al. Eur. J. Cancer2021; 148:277-86.









2/85 patients had lethal disease: late 
diagnoses!!!

Campanale A et al. Eur. J. Cancer2021; 148:277-86.



Campanale A et al. Eur. J. Cancer2021; 148:277-86.





Campanale A et al. Eur. J. Cancer2021; 148:277-86.



Sampling

• Seroma: fine needle aspiration 
with cytology and phenotyping

• En bloc removal: sampling of the 
oriented capsule by ordered 
sections (two scenarios: no mass, 
presence of a mass)

• Fragments of the capsule and 
pericapsular tissue: complete 
sampling

• Lymph node examination
Jaffe ES et al. JCO 2020; 38:1102-11. Best practice guidelines  



Morphology & Phenotype
• Typical hallmark cells

• CD30-positivity of most if not all cells

• EMA-positivity

• Variable defectivity of T-cell associated antigens

• Cytotoxic profile

• IRF4-positivity (unrelated to DUSP22 rear.)

• ALK-negativity

• PAX5/BSAP negativity

• EBV negativity
Marra A et al. Cancer Treat. Rev. 2020; 84:101963.

Quesada EA et al. Modern Pathol. 2019; 32:166-8.



Jaffe ES et al. JCO 2020; 38:1102-11.











Hum Pathol. 2019 Aug;90:60-69



Harrop et al. Cancers 2021; 13:4921.



Oishi N et al. Aesth. Surg. J. 2019; 39:S14-S20.





Harrop et al. Cancers 2021; 13:4921.





12 Patients Sequenced with Panel T 

Sample ID Index RICHIESTA NOME PAZIENTE 

21-L-2995 H1 LINFOCHIP T BI-ALCL LA-4668

22-L-1574 A2 LINFOCHIP T BI-ALCL LO-GD07

22-L-1580 B2 LINFOCHIP T BI-ALCL LO-BWMM

22-L-1583 C2 LINFOCHIP T BI-ALCL LA-GY4W

21 L 2991 D2 LINFOCHIP T BI-ALCL LA-GB3B

21 L 2994 E2 LINFOCHIP T BI-ALCL C-A2V7

21 L 3028 F2 LINFOCHIP T BI-ALCL LA-MCFK

BI-ALCL TR-7JEW-C B6 LINFOCHIP T BI-ALCL TR-7JEW-C

BI-ALCL LOTZ2Q-C1 D6 LINFOCHIP T BI-ALCL LOTZ2Q-C1

BI-ALCL VE-D5E2-C E6 LINFOCHIP T BI-ALCL VE-D5E2-C

BI-ALCL CA-Z28F-C F6 LINFOCHIP T BI-ALCL CA-Z28F-C

BI-ALCL LO-NMVO-C G6 LINFOCHIP T BI-ALCL LO-NMVO-C

Filtering criteria:
• Germline Variants 
• Variants not annotated or benign in COSMIC
• Annotated in 1000 Genomes Project with minor allele frequency 

>=0.01
• Variants present in > 7 samples (70%) or with a VAF <1%
• Mutations outside the coding region
• Sequencing errors

This study was supported by the Medical Devices and Pharmaceutical Service General Directorate of the Italian Ministry of Health.



• Oncoplot depicting top 60 
mutated genes sorted and 
ordered by decreasing frequency

• VAF  ≥ 1%.

This study was supported by the Medical Devices and Pharmaceutical Service General Directorate of the Italian Ministry of Health.



This study was supported by the Medical Devices and Pharmaceutical Service General Directorate of the Italian Ministry of Health.







Etiology and 
pathogenesis

Lajevardi SS et al. JPRAS 
2022; 32:34-42.



Blood 2020; 135:2004-9.



Etiology and 
pathogenesis

Lajevardi SS et al. JPRAS 
2022; 32:34-42.

In 2018, EU did not renew the 
CE mark to one specific 

textured implant; however, 
further attention should be paid 

to the differences between 
macro and micro-textured 

devices.



Akhavan AA 
et al. PRS 

2021; 
148:299-303 



Deva AK et al.  Cancers 2020; 12:3861. Turner SD et al. Am J Surg Pathol 2020; 190: 2-10. 

Th1/Th17

Oncogene 
activation

JAK-STAT

Individual genetic factors should exist, if the 
prevalence of BIA-ALCL is indeed low by considering 

the number of women, who received implants.
However, they are still largely unknown.




