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CORRESPONDENCE

Immunoconjugates, also known as anti-
body-drug conjugates (ADCs), consist 
of monocloncal antibodies and cyto-
toxic drugs (for example, monomethyl 
auristatin E [MMAE], a potent mitotic 
spindle formation inhibitor), which are 
connected by a linker. The elegant Review 
by Smaglo and colleagues (The develop-
ment of immuno conjugates for targeted 
cancer therapy. Nat. Rev. Clin. Oncol. 11, 
637–648; 2014)1 explains the details of 
ADCs, including brentuximab vedotin, 
an anti-CD30–MMAE immunoconjugate 
that received FDA approval for the treat-
ment of patients with Hodgkin lymphoma 
or anaplastic large-cell lymphoma in 2011. 
Other forms of lymphoma have been inten-
sively investigated to explore whether bren-
tuximab vedotin is an effective treatment 
for tumours contain ing cells that present 
CD30. The high clinical response rates 
achieved using brentuximab vedotin in 
patients with lymphoma suggest that this 
agent is one of the most promising drugs 
currently available for targeted lymphoma 
treatment. However, we would like to high-
light interesting, and potentially important, 
findings on the mechanism of action of 
this targeted therapy, and discuss possible 
future perspectives.

According to reports, a ‘paradoxical lack 
of correlation’ exists between tumour CD30 
expression and clinical response to brentux-
imab vedotin;2 even in tumours in which the 
percentage of CD30-positive cells is low, the 
response rate is sometimes high. Although 
the precise mechanisms underlying this 
phenomenon remain unknown, some evi-
dence indicates a ‘bystander effect’, whereby 
free MMAE is released from dying cells in 
concentrations sufficient to kill neighbour-
ing tumour cells3 either directly or indirectly 
by altering the tumour microenvironment. 
This bystander effect might explain the 
favourable clinical responses associated 
with brentuximab vedotin. Tumour hetero-
geneity is increasingly recognized as a key 
determinant of treatment outcome, and 
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bystander effects of targeted therapy that 
overcome hetero geneous expression of the 
target antigen might have important clini-
cal con sequences. The bystander effect itself 
has been demon strated elsewhere, in a study 
using BAY 94-9343, a novel ADC targeting 
mesothelin.4 Other ADCs include auristatin-
based immuno conjugates targeting tumour 
necrosis factor receptor superfamily 
member 17 (also known as B-cell maturation 
protein; GSK2857916),5 CD70 (SGN-75),6 
CXC-motif chemokine receptor 4,7 pros-
tate-specific membrane antigen,8 and LIV-1 
(also known as ZIP6; SGN-LIV1A),9 as well 
as an anti-CD37– maytansinoid immuno-
conjugate (IMGN529).10 Whether or not 
these agents have the same bystander effects 
on s urrounding cells would be interesting 
to know.

CD30 expression is not a predictive 
marker of clinical response to brentuximab 
vedotin treatment, therefore, development 
of a biomarker that can identify patients 
who respond to this agent is essential. For 
example, tumours associated with substan-
tial linker digestion—owing to higher lyso-
somal protease expression—and thus higher 
local drug concentrations might have the 
best responses to this agent. Comprehensive 
analysis should be performed to reveal 
markers that accurately predict response 
to treatment, which will inform clinical 
d ecision making.

When brentuximab vedotin is used for 
purging of CD30-expressing cells in vitro 
during cell processing, repeated refreshing 
of medium (or washing) in vitro should min-
imize cytotoxicity owing to bystander effects 
and could result in reduced cyto toxicity by 
free MMAE. Such a strategy might be effec-
tive for ex vivo tumour purging prior to 
autologous (non-allogeneic) haematopoietic 
stem cell transplantation, for example. 

Taken together, existing data demonstrate 
that brentuximab vedotin is a successful 
treatment for patients with certain types 
of lymphoma; however, a paradoxical lack of 
correlation between antigen expression and 

response might be a result of bystander 
effects of this treatment, and demands 
further study.
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