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BIA-ALCL  at  21 years

Worldwide 
526

US 
199

Deaths 
16

• One Year Increase

• Worldwide 44%

• US 45% 

• Deaths 77%

Australia = 83 episodes



BACKGROUND

Breast Lymphomas
 90% B cell:  If localized = DLBCL, Burkitts, MZL
 10% T cell

 PTCL (NOS)
 ALCL

 Systemic – ALCL Alk pos 
 Systemic – ALCL Alk neg
 Primary Cutaneous ALCL [Alk neg] 
 Implant associated ALCL  [Alk neg]

Brody et al. Plast Glob Open 2015; 3e296

Better recognition?
Better  reporting
True increase



Types of implant-associated ALCL

Mass-associated (often with effusion)

= infiltrative

Non-Mass-associated 

= seroma-associated

= effusion-associated

= in situ



Without tumor mass and effusion-
associated

Thompson et al. 2010. Hematologica



Without tumor mass and effusion-
associated

Thompson et al. 2010. Hematologica



Effusion-
associated

Implant side
Implant side

Capsule

Capsule

Thompson et al. 2010. Hematologica



Assessing 
the Effusion

CD 30 CD 4

ALK

Important:
The malignant 
cells may be only 
on the effusion



 CD30+ in all (n=64) cases, 

 ALK and EBER negative in all (n=56 
and 25 respectively) tested cases. 

 CD3+ 15 of 62 (24%) cases  

 CD4+ 43 of 61 (70%), 

 CD8+ 6 of 57 (11%), 

 CD43+ 37 of 46 (80%), 

 CD45+ 29 of 49 (59%), 

 EMA+ 25 of 42 (60%)

 TIA-1+ 28 of 46 (61%)

 Granzyme-B+ 28 of 47  (60%) 

 TCR αβ+ 5 of 24 (21%)

 TCR γδ+ 1 of 23 (4%) 

IMMUNOHISTOCHEMISTRY/FLOW

Lopes et al. Comprehensive Immunophenotypic Analysis of 64 Cases of Breast Implant-Associated Anaplastic Large Cell 
Lymphoma Shows an Activated Cytotoxic with Silent T-Cell Receptor Pattern

CD30 IHC

TCR deep sequencing – present
but ?? Not functioning (ie.   sALCL)



With tumor mass



With tumor mass

Infiltrating soft tissue

Implant side

Diffuse Growth Pattern

Necrosis and sclerosis

Areas with 
inflammatory 
infiltrate



Solid Tumor Progression Hypothesis

Lymph node 
invasion

Luminal side of 
capsule Breast 

tissue

Lymphoma cell

Fibrin 
layer

Thickened 
capsule 

with mass

1

2

3
4

BIA-ALCL  behaves like a SOLID Tumor (like lung or breast cancer) and 
therefore treated surgically (ALSO LIKE HODGKIN AND pcALCL)



Mark Clemens, MD

• T1: disease confined to effusion 
only or non-invasive layer 
luminal side

• N0 M0

1. Clemens MW, et al. J Clin Oncol 2016;34:160–8; 2. Personal communication, Dr Mark Clemens, September 2015.

MDACC BIA-ALCL staging: Stage 1A1

Images courtesy of Dr Mark Clemens

35% Effusion only2

Image from Clemens MW, et al. J Clin Oncol 2016



Mark Clemens, MD

1. Clemens MW, et al. J Clin Oncol 2016;34:160–8; 2. Personal communication, Dr Mark Clemens, September 2015.

MDACC BIA-ALCL staging: Stage 1B1

Image courtesy of Dr Mark Clemens

11% early infiltration2

Image from Clemens MW, et al. J Clin Oncol 2016

• T2: early invasion, mix 
of lymphocytes with 
ALCL within capsule

• N0 M0



Mark Clemens, MD

• T3: aggregate mass 
confined by the capsule

• N0, M0

1. Clemens MW, et al. J Clin Oncol 2016;34:160–8; 2. Personal communication, Dr Mark Clemens, September 2015. 

MDACC BIA-ALCL staging: Stage 1C1

13% capsule mass2

Image from Clemens MW, et al. J Clin Oncol 2016

Images courtesy of Dr Mark Clemens



Mark Clemens, MD

• T4: invasive mass 
outside of capsule

• N0 M0

1. Clemens MW, et al. J Clin Oncol 2016;34:160–8; 2. Personal communication, Dr Mark Clemens, September 2015.

MDACC BIA-ALCL staging: 
Stage 2A1

Images courtesy of Dr Mark ClemensImage from Clemens MW, et al. J Clin Oncol 2016

25% mass through capsule2
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Mass 18-25% of BIA-ALCL
Worse Prognosis
• Important to image prior to surgery
• Must resect all of the malignancy



Mark Clemens, MD

• 13% of BIA-ALCL Cases

• 85% Axillary, 10% Supraclav, 
5% internal mammary

• Mass, LNI portend Worse 
Prognosis

Ferrufino-Schmidt. Clinicopathologic Features and Prognostic Impact of Lymph Node Involvement in Patients With Breast
Implant-associated Anaplastic Large Cell Lymphoma. Am J Surg Pathol. 2017

Patterns of Lymph Node Involvement



Mark Clemens, MD

Reported Stage Presentations Worldwide

Study
Ann 

Arbor MDA Solid Tumor TNM Stage

IE IIE IA IB IC IIA IIB III IV

Brody 2015 

(n=173)

USA

89.6 10.4 NR NR

Clemens 2016 

(n=87)

USA

86.2 13.8 35.6 11.5 13.8 25.3 4.6 9.2 0

Loch-Wilkinson 

2017 (n=55)

Australia

96.4 3.6 76.4 0 10.9 9.1 0.0 1.8 1.8

De Boer 2017 

(n=32)

Netherlands

81.3 18.8 45.2 NR

Campanale 

2017 (n=22)

Italy

81.8 18.2 68.2 0 4.5 9.0 9.0 0 9.0

InfiltrativeEffusion
Only
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Is this like the spectrum
of CD30+ Cutaneous Lymphomas?

Lymphomatoid papulosis    = in situ ?

Primary Cutaneous ALCL    = invasive/spreading  ?

 ALK negative

 DUSP22 positive or negative

 Indolent

 Can be self resolving

 Surgery and/or irradiation adequate

 Often do not require chemotherapy



Mark Clemens, MD

1. Blombery P, et al. Haematologica
2016;10:e387–90; 

2. 2. Di Napoli A, et al. Br J Haematol
2016. 

Are there ALCL-like mutations in BIA-ALCL?
1

1

1

• Evaluated 36 cases BIA-ALCL

• All cases:

• Negative for ALK

• Negative for DUSP22

• Negative for TP 63

• STAT3 IHC evaluated in 25 cases

• 100% positive

• EBV negative



ASPS ASAPS Joint Statement 
January 10, 2018

1. All government authorities and oncology organizations classify 

BIA-ALCL as a lymphoma

2. To date, only noted to occur with textured implants.

3. Report confirmed cases to ASPS/FDA PROFILE Registry

4. FDA, ASPS, ASAPS support NCCN Guidelines for Diagnosis and 

Treatment

5. After PET/CT for oncologic workup, Treatment is surgery with 

removal of implant and capsule for most patients

6. For clinical situations where use of a smooth vs. textured device is 

equivocal, should consider a smooth device

7. Deaths and advanced cases emphasize need for prompt 

identification and proper treatment



Implants

Personal communication, Dr Mark Clemens, July 2015.

Median onset ALCL from implantation:
8 years (range, 2– 25 years)

Cosmetic

58.6%

Recon

41.4%

Saline

45%
Silicone

53.4%

PU

1.6%

Implant Indication

Shell Type

Implant Characteristics
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No Confirmed Pure Smooth Cases To Date

1. Largent J, et al. Eur J Cancer Prev 2012, 21:274–280; Lazzeri D, et al. Clin Breast Cancer 2011;11(5):283–96; 3. Brody GS, et al. 
Plast Reconstr Surg 2015; 135:695–705.

70 to 80 percent of implants sold in North America 
are smooth.
No cases of ALCL were found in patients with 
documented smooth devices only.3

58-year-old woman who had undergone bilateral 
cosmetic breast augmentation with a smooth 
silicone gel breast implants 19 years previously. In 
2006, her device had already been replaced for the 
same complication.2

Age 71: left breast cancer (1980), treated with 
radiotherapy and reconstructive breast surgery 
(device unknown). Right breast cancer (1990) 
treated with mastectomy and reconstructive 
surgery (device unknown).1

Out of 359 adverse event reports, 28 reports of 
“smooth implants” cases.
Smooth implant reports had either no clinical 
history or a very superficial unreliable history.



Type of implant varies from country 
to country

 US mostly smooth (70-80%)
 Europe and Australia mostly 

textured (70-90%)

Implant type



 US: 1:30,000 (100 cases, 2016)

 Netherlands 1:6920 (32 cases)

 Australia, New Zealand, 83 
cases,1,2

17 PU cases

 Risk 1:1000-1:10,000?1 for 
textured implants

 Allergan Biocell (1:3705) 

 Silimed polyurethane (1:3894) 

 Mentor Siltex (1:60631)

1. Therapeutic Goods Administration update, 20 December 
2016; 2. Smith TJ. Breast 2012;21:102–4.

Geographic variation?

2

October, 2017



Australian Data



Australian Data



Australian Data



2

BIA-ALCL
N = 4 (5*)/17,656 =  3,531

*additional case post publication2017



Geography/Ethnic/HLA

 Variables that may be important?
 Usually 4 years + post implant – will it increase?
 Geography - suggests a region/ethnic/HLA? - effect

 1 asians only reported (Thailand)
 1 Native American
 few African American
 Relatively few in Sth America
 Australia/NZ over-represented



 Picketti Ralstonia1: Common in BIA-ALCL

 Precedence: Helicobacter pylori and GALT1

 Distinct Microbiome may chronically stimulate T-cells

Biofilm Theory

GALT = gut-associated lymphoid tissue.

1. Hu H, et al. Plast Reconstr Surg 2015;135(2):319–29; 2. Personal communication, Dr Mark Clemens, July 2015.

Glycoprotein
matrix

BIA-ALCL

Bacteria

Bacteria

Bacteria

Glycoprotein
matrix

Images courtesy of Dr Mark Clemens.



 26 Samples analyzed for 
biofilm

 Locations: USC, MDA, 
PMC, WM, IPS

 SEM, PCR, FISH

 Compared to 62 capsular 
contracture specimens

 Distinct microbiome

Biofilm

Personal communication, 
Dr Mark Clemens, July 2015.
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Biofilm causes a microbiome:
results in contracture and BIA-ALCL 
......but due to different host response.



Signalling pathways in BIA-ALCL. 

Melissa G. Lechner et al. Clin Cancer Res 

2012;18:4549-4559



Cytokines secreted by cutaneous and BIA-ALCL lines

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

Jurkat

Mac-1

Mac-2A

Mac-2B

TLBR-1

TLBR-2

TLBR-3

HH

H9

Control

Pg/106 cells/ 
48hr/mL

IL-13

IL-10

TLBR3

Courtesy of Marshall Kadin, MD



Eosinophils are characteristic of  BIA-ALCL but not systemic ALCL

Difference in eosinophils between BIA- and systemic ALCL, P=.003, Kruskall-Wallis

Courtesy of Marshall Kadin, MD



IL-13 GATA3H&E

Anaplastic cells surrounded by eosinophils produce IL-13

Tumor cells surrounded 
by eosinophils

Courtesy of Marshall Kadin, MD



Systemic ALCL negative for IL-13

Only 2 of 18 systemic ALCL contained neoplastic cells expressing IL-13 (P< .001)

Courtesy of Marshall Kadin, MD



Proliferation to malignancy



IL-6
Il-10
IL-13
IL-26
IL-2



Molecular studies



Figure 1 

In vitro data 
Indicates  that
this alone will 
not result in 
autonomous 
growth



BALCL1 STAT3 NM_139276.2:c.1981G>T; p.(Asp661Tyr)

BALCL1 BCOR NM_017745.5:c.4424G>A; p.(Trp1475*) (bcl-6 path)

BALCL2 STAT3 NM_139276.2:c.1919A>T; p.(Tyr640Phe)

BALCL3 TP53 NM_000546.5:c.673-1G>A Confirmed germline

BALCL3 OBSCN NM_052843.3:c.19411G>A; p.(Asp6471Asn) calmodulin

BALCL4 SOCS1 NM_003745.1:c.518dup; p.(Leu174Alafs*79)

BALCL5 STAT3 NM_139276.2:c.1981G>T; p.(Asp661Tyr)

BALCL5 BRIP1 NM_032043.2:c.487C>G; p.(Pro163Ala) With BRCA-1

BALCL6 TP53 NM_000546.5:c.524G>A; p.(Arg175His)

BALCL6 STAT3 NM_139276.2:c.1229A>G; p.(His410Arg)

BALCL6 TP53 NM_000546.5:c.746G>A; p.(Arg249Lys) Confirmed germline

BALCL6 SETD2 NM_014159.6:c.2893G>T; p.(Glu965*) HMT

BALCL7 STAT3 NM_139276.2:c.1840A>C, p.(Ser614Arg)

BALCL8 JAK1 NM_002227.2:c.3290_3291delinsTT; p.(G1097V)

BALCL8 JAK3 NM_000215.3:c.2164G>A, p.(Val722Ile) Confirmed germline

BALCL9 STAT3 NM_139276.2:c.1981G>T; p.(Asp661Tyr)

BALCL10 STAT3 NM_139276.2:c.1842C>A; p.(Ser614Arg)

Summary of mutations found in 10 cases from PMCC
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Case 1 Case 2 Case 3 Case 4 Case 5

Investigation WES WES PanHaem PanHaem PanHaem

Tumour STAT3 S614R JAK1
G1097V
JAK3 V722I

STAT3 
H410R
TP53 R175H
TP53 R249K

STAT3
D661Y

STAT3
D661Y

CNV Multiple None Multiple
(MYC amp.)

N/A* N/A*

Germline N/A** JAK3 V722I TP53 R249K N/A** N/A**

Case 1 Case 2 Case 3 Case 4 Case 5

Investigation Targeted 
seq

Targeted seq Targeted
seq

Targeted 
seq

Targeted
seq

Tumour STAT3 S614R
TP53 D259Y
SOCS1 P83fs

DNMT3A W176X Nil Nil Nil

CNV N/A N/A N/A N/A N/A

Germline N/A N/A N/A N/A N/A

Peter MacCallum Cohort

Di Napoli et al, Br J Haem.  Rome Cohort
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Case 4
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Case 1 Case 2 Case 3 Case 4 Case 5

Investigation Targeted 
seq

Targeted seq Targeted
seq

Targeted 
seq

Targeted
seq

Tumour STAT3 S614R
TP53 D259Y
SOCS1 P83fs

DNMT3A W176X Nil Nil Nil

CNV N/A N/A N/A N/A N/A

Germline N/A N/A N/A N/A N/A

Peter MacCallum Cohort

Di Napoli et al, Br J Haem.  Rome Cohort



MYC expression is 
central to ALK-ve and 

ALK+ve ALCL
pathogenesis

Weilemann et al, Blood 2015



 Multiple somatic copy number alterations

1p copy number loss* Somatic Focal deleted region containing tumour

suppressor gene RPL5

10p copy number loss* Somatic Focal deleted region containing tumour

suppressor gene GATA3

19p copy number gain* Somatic Focal gained region containing JAK-family

kinase TYK2



HLA?

 Only T cell lymphoma associated with infection is Coeliac 
disease – Enteropathy-associated T cell lymphoma
 Coeliac disease is very anglo-saxon/HLA disease

 Geography of BIA-ALCL: suggests region/ethnic/HLA? -
effect
 1 asians (Thailand) only reported
 1 Native American
 few African American
 Relatively few in Sth America
 Australia/NZ over-represented

 If this is like coeliac disease – what is the antigen? 



Mark Clemens, MD

HLA Distribution 
in BIA-ALCL
• Prospectively evaluated 11 

BIA-ALCL patients

• Probe based sequence specific 
testing and sequence based 
typing

• Compared to Caucasian 
European-descent general 
population obtained from the 
National Marrow Donor Program

• Age range 37-76 yo
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HLA Distribution 
in BIA-ALCL
• 7 DRB1 alleles and 4 DQB1 alleles 

in the BIA-ALCL patients

• More than 2x vs gen population:

• A*32, A*68, B*38, B*39, B*49, and 
DRB1*15

• More than 6x in gen population

• A*26 allele 



HLA?

 Only T cell lymphoma associated with non-
viral antigen stimulation is Coeliac disease –
Enteropathy-associated T cell lymphoma

EITCL



Could a double-hit be required – like coeliac disease?

EITCL



Summary
JAK-STAT

Endotoxin-TLR

CD30

Autonomous/neoplastic growth

?

? Germline mutation
? Second mutation

?other proliferative signals

Ag TCR



Summary
JAK-STAT

Endotoxin-TLR

CD30

Autonomous/neoplastic growth

?

? Germline mutation
? Second mutation

?other proliferative signals

Ag TCR

Is the TCR 
functioning? 





TCR deep sequencing 
– TCR* is rearranged –

?functional - TBD 

Sample TRB V/D/J CDR3

16M6440 TRBV5-1*01/D1*01/J1-2*01 CASSLGHQLNYGYTF

17M2091 TRBV14*01/D1*01/TRBJ1-6*02 CASATSTLYNSPLHF

17M8738 TRBV13*01/D2*02/J1-1*01 CASSLGWGGGSEAFF

17M8778 TRBV30*01/D1*01/J2-4*01 CAWANWGNIQYF

09M1965 TRBV30*01/D2*02/J1-1*01 CAWGIGGGEAFF

15M5441 TRBV11-1*01/D1*01/J2-1*01 CASSGSGNHEQFF

08189437 TRBV5-4*01/D1*01/J2-6*01 CASSLGGSAGANVLTF

•note: TCRBeta tested – this is frequently  (1/3) NOT rearranged in Alk pos disease
but common in ALCL in general (90%). Flow expression in ALCL from  30-70%



Summary
JAK-STAT

Endotoxin-TLR

CD30

?reversible

Ag TCR



Treatment



Prevention first
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1. NCCN Guidelines. Breast implant-associated ALCL Version 2.2017.

Total capsulectomy 
implant removal

• Oncologic technique1

• Orientation sutures

• Surgical clips in tumor bed

• Excision of suspicious lymph 
nodes1

• Complete resection of capsule, 
including posterior wall

• Tumescence may aid in removal 
of the back wall

• No role for sentinel lymph 
node biopsy

Images courtesy of Dr Mark Clemens



Mark Clemens, MD

1. Clemens MW, et al. J Clin Oncol 2016;34:160–8.

Event-free survival Overall survival2

Surgery Essential for Cure 

Treatment
1 year 

(%)
3 years 

(%)
5 years 

(%)

Overall 35 50.8 50.8

Limited 
surgery

60 89 89

Complete 
surgery

4 4 4

Radiation 18 28 28

Chemotherapy 24 32 32

Treatment after 
diagnosis Number %

Limited surgery 43 52.9

Complete surgery 74 85.1

Radiation 39 44.8

Chemotherapy 51 58.6

ASCT 6 6.9

Immunotherapy 2 2.3

Patients can progress or 
up-stage if untreated



Mass vs.
No-mass

chemoRx vs.
No-chemoRx
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1. Personal communication, Dr Mark Clemens, May 2017.

Brentuximab vedotin

• BIA-ALCL: nine R/R 
patients treated 
achieved complete 
remission

• Complete remission in 
relapsed and refractory 
BIA-ALCL with BV

• Versus 32% recurrence 
rate at 3 years with 
anthracycline-based 
regimen

BV

“CHOP”



Contaminated-implant

- Surgical implications-

Textured Implant

Microbiome

Chronic 

Inflammation

Germ-line

HLA (racial) 
predisposition

JAK-STAT 
activation

BIA-
ALCL

A Perfect Storm?



 What is the Cell of Origin? 
 What is the cell phenotype?
 Is there pre-malignant population
 Is it reversible?
 What is the cytokine profile – does it change?
 Is the TCR signalling active?
 Is there a driving antigen?
 When in the process is JAK-STAT mutated?

 Proliferative population vs malignant transformation
 Are there other pathways driving? – two steps

 TLR
 CD30
 Others – Aryl hydrocarbon receptors, others

 Is there an HLA association?
 Are there germ-line predispositions?

Big Questions
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1. Palraj B, et al. J Foot Ankle Surg 2010;49:561–4; 2. 
Yoon HJ, et al. Int J Surg Pathol 2015;23:656–61; 
3. Engberg A, et al. J Clin Oncol 2013;31:e87–e89. 4. 
Kellogg B et al. Annals Plastic Surgery 2013; 73(4).

Prosthesis-associated?

Dental implant ALCL2

Chest port ALCL3

Tibial implant ALCL1

• Tibial Implant

• Dental implant ALCL2

• Chest port ALCL3

• Total hip arthroplasties have 
higher rates of lymphoma4

• Shoulder repair ALCL

• Lap Band ALCL
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