
Owen O'Connor: 00:01 Hello everyone, my name is Owen O’Connor. I am an American 
Cancer Society Research Professor, and Professor of Medicine 
and Experimental Therapeutics, and Director of the Center for 
Lymphoid Malignancies here at Columbia University in New 
York. And I am going to be talking to my colleague and friend Dr. 
Lorenz Trumper who is the professor and chairman at the 
University of Göttingen in Germany over the next two podcasts.  

  For this podcast we are going to be discussing antibody drug 
conjugates (ADCs) in peripheral T-cell lymphoma (PTCL). So, 
welcome Lorenz. 

Lorenz Trumper: 00:37 Hello, Owen. Nice to talk to you. 

Owen O'Connor: 00:40 Likewise. So, I am going to ask you a couple of questions just to 
sort of get your view of the landscape with regards to the 
emerging role or the existing and emerging role of antibody 
drug conjugates in PTCL. So, first I want to ask you, how do you 
think the antibody drug conjugates compare to conventional 
chemotherapies and targeted therapies in terms of mechanism 
of action, advantages and/or disadvantages? 

Lorenz Trumper: 01:12 Actually it is a very clever idea. What you are doing is combining 
a target, which is something that is on the surface of the tumor 
cell and that you can see on the tumor cell, and usually you do 
not see it on normal cells, so that is what an antibody targets 
and we have a lot of examples in oncology work. Antibodies 
without anything, so called naked antibodies, attack a tumor 
cell and that is a very successful strategy, like the antibodies in 
B-cell lymphoma. And then what we have been using for a long 
time are chemotherapy agents, and you know, one of those 
agents that is very, very important in lymphoid malignancies is 
the vincristine, the vinca alkaloids, that attack the spindle in a 
tumor cell. So, if you combine those two, you reach a goal that 
you could not otherwise reach, because chemotherapy if you 
give it as an oral drug or like, vincristine as an intravenous (IV) 
drug, of course, has sides effects and these side effects are 
usually due to the mechanism, which is you give something into 
an infusion and it circulates through the body. And of course, it 
does not only hit the tumor cells, but everything else. 

  So, some of the side effects in vincristine, like neuropathy and 
other effects, can be impairing for the patient, and if you have 
an antibody that targets this drug just to the tumor cell—or to 
the cell that, you know, makes up the lymphoid malignancy—
you have a big advantage. You can deliver higher doses, and you 
hope to have lower side effects; and that is the motive action 
that compares ADCs favorably to other drugs. Of course, you 
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have to show it in clinical trials, but the idea was great, and the 
chemists who worked on that have done a great job, I think. 

Owen O'Connor: 03:05 I am impressed by the fact that there are now, and you will see 
different numbers with different reports, that there are 150 to 
175 different antibody drug conjugates in development around 
the world. And we have several approved in the United States 
for the treatment of various cancers; and so that diverse 
repertoire of antibody drug conjugates is related to the 
different principle components of the ADC. Can you comment 
briefly on the various components of an antibody drug 
conjugate and how we can engineer them in a very rational way 
in a target-specific fashion? 

Lorenz Trumper: 03:47 I think there are two things, Owen. One is you need a target and 
this target has to be on the surface of the tumor cell; and then 
you need a target that upon binding, gets internalized, because 
what you want to do is you want to deliver a magic bullet into 
the tumor cell. So, first thing, find a target that is specific to the 
tumor cell, and that is not found on normal cells—that is, you 
know, what we do in naked antibodies. The second thing is you 
need something that upon internalization, gets processed and 
finds its target within the cell, and the critical component is 
what the chemists have done. You have an antibody and you 
have the bullet and you have to combine it in such a way that 
there is very, very, very little leakage, and the first antibody 
drug conjugate used in toxin, the ricin toxin—that is the one 
that the Eastern Block agents used when they wanted to kill 
somebody, so it is a very toxic substance. And since it had a 
large... or a larger amount of leakage, those efforts, especially I 
know of the efforts of the Koeln Hodgkin Group, who have 
combined CD30 very early with a ricin toxin; they all came to a 
stop, because the drug was too toxic per se.  

  So, that is what you have to avoid, and I think if you have the 
chemistry, and you have an antibody that hits a good target, 
and then you have the moiety that gets delivered to the tumor 
cells; those three things have to come together, and that is 
basically the big mystery of getting ADCs to work, and only 
during the last 2 years have we seen the first successful ADCs in 
clinical practice.  

Owen O'Connor: 05:34 Perfect. So, how do you foresee and/or explain this link 
between our ability to engineer an ADC—and let us talk about 
PTCLs since that is our topic—and target it to discreet 
pathogenic features or pathognomonic features of PTCL.  
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Lorenz Trumper: 05:58 Let's start with a B-cell lymphomas, because that makes it easier 
in the beginning. There is an antigen CD19 and CD20 on the 
surface of B-cells, that has long been known. We have used it in 
the naked antibodies. You use the body’s own immune system, 
and so on. So, astonishingly using a surface antigen that is 
present on subtypes of peripheral T-cell lymphomas, the CD30 
antigen that has been discovered or de-covered by Howard 
Stein about 30 years ago, when you used naked antibodies 
against this antigen, not a lot happens. So, apparently, using 
CD30 as a target with a conventional antibody, where you need 
the body’s own immune system, either the cellular toxicity or 
the other, that did not work in T-cell lymphoma. Now combining 
the CD30 antigen with a drug that gets upon internalization to 
the spindle apparatus, that seemed to work very, very well.  

  So, apparently the CD30 antigen was not frequent enough on 
the tumor cells, or it was not present in a high enough fashion 
on the tumor cells, and that is why it did not work as a naked 
antibody. And that may be the case for some of the other 
antigens. You know, the antibody that is now used in the ADC, 
that we use in peripheral T-cell lymphoma did not have a very 
high efficacy as a naked antibody. And in the combination, it is a 
very efficient drug and that is the mystery of the magic bullet.  

Owen O'Connor: 07:52 So we are talking about ADCs targeting CD30 and, of course, 
brentuximab vedotin (BV) is the first antibody drug conjugate 
approved in the treatment of T-cell lymphomas. Can you tell us 
a little bit about the history of BV and its role now in treating 
patients with PTCL?  

Lorenz Trumper: 08:19 It is a very interesting story; the chemist who devised it, Peter 
Senter, actually he was able to combine the vedotin, which is 
basically an antitubulin monomethyl auristatin E (MMAE)—it is 
a moiety that is very similar in its mode of action to vinca 
alkaloids that we know—and he was able to couple it chemically 
to an antibody that targets the CD30 antigen. Now, as I said 
before, the naked antibody had been used in clinical trials with 
a lot of hopes, but this hope was not fulfilled.  

  Looking then at the peripheral T-cells lymphomas, we have a 
large heterogeneity. While knowing it is not one disease, but a 
number of pathologically different diseases, and CD30 is present 
on a subgroup, the anaplastic large cell lymphomas, that again, 
are divided in 2 or 3 major groups with a different prognosis; 
those with anaplastic lymphoma kinase (ALK) and those with 
some other variations in kinases, like DAS, and so on. 
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  But basically, they are all characterized by the presence of the 
CD30 antigen on the surface. Now, CD30 is present on a subtype 
of B-cells and T-cells in the germinal center development. It is 
present on macrophages and monocytes to a smaller degree. 
So, you will find CD30 when you look at a T-cell lymphoma, on 
tumor cells of an anaplastic large cell lymphoma, but you will 
also find it on so called bystander cells which are T-cells and 
macrophage-derived cells infiltrating the tumor. 

Lorenz Trumper: 10:05 And if you look at this anaplastic large cell lymphoma—that is 
what we formally used to call the T1 lymphoma, T1 for TL1, 
because that was the antibody that was used by Howard Stein. 
They are really characterized by the presence of a large number 
of tumor cells with the CD30 antigen. So, using brentuximab 
vedotin after the naked antibody, did not work was good for 2 
reasons: A. CD30 is present on the majority of the tumor cells 
and very few other cells, and those other cells tend to be in the 
tumor, and you know, maybe you influence the tumor migrant 
biometer as well. Number 2, using the vedotin of the MMAE 
moiety is a good idea, because vinca alkaloids are probably 
the... along with the anthracyclines, most important drugs that 
we use in the treatment of lymphoma. So, you have two things 
that you can target: the tumor and the CD30. And brentuximab 
vedotin was first introduced in patients who had relapsed after 
initial treatment. Initial treatment is a standard treatment, and 
unfortunately in T-cell lymphoma, results are not as good as in 
B-cell lymphoma. So, a large number of patients with those 
peripheral T-cell lymphomas will, during induction treatment, 
become resistant, that is about 20% to 30%, so that is a high 
number of patients who relapse early.  

  And those patients who have relapsed to the standard 
treatment, which included vinca alkaloids and anthracyclines, it 
is hard to find a good treatment for them. Stem cell transplant 
may be an option. Other new chemotherapeutic drugs may be 
an option. Vincristine is not an option because they have had 
enough vincristine, and motor neuropathy would be a problem. 
And the first trial was... simply, well... not simple... but it was 
giving brentuximab vedotin over an extended period of time; 16 
drugs to those patients, and it was really stunning to see that 
there was a response rate of more than 80%. I think, I have not 
seen a drug in peripheral T-cell lymphoma relapse patients 
refractory to standard chemotherapy with such a high rate of 
success. So, that was really stunning to see, and I think for all of 
us, it was a great advance for our patients. So that is the history 
of using brentuximab vedotin, while...and this history, of course, 
continues when you go to frontline. 
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Owen O'Connor: 12:37 So, you have already touched on the plasticity of antibody drug 
conjugate, meaning that we can design them for lots of 
different features of our target disease. Are you aware of, or 
what do you foresee, as some of the next targets that we could 
potentially embrace as an opportunity to develop next-
generation ADCs in PTCL? 

Lorenz Trumper: 13:06 In PTCL... okay. 

Owen O'Connor: 13:09 B-cell is easy. We got that one. (Laughs.)  

Lorenz Trumper: 13:11 Yeah, B-cell we have a numerous... we have numerous service 
engine in B cells. In T-cells, it would really be different than 
similar from what we do to chimeric antigen receptor–
engineered T (CAR-T) cell targets that are hard to come by in 
peripheral T-cell lymphoma. So, offhand, I think it will be 
difficult. You can take, you know, CF-surface receptors, you can 
take other receptors, but the problem is they are only present 
on a small percentage of those lymphomas, and there is no 
universal antigen that we use. And I think the analogy to the 
CAR-T cells is striking there, we need a good antigen, and that is 
hard to come by in T-cell lymphoma. So, I think for some time 
brentuximab vedotin will really be a unique drug to a subtype in 
T-cell lymphoma. That is my opinion, but you can challenge 
that. 

Owen O'Connor: 14:07 Well, I think you are right. There is no CD20 target that is 
expressed universally across all T-cell lymphomas like CD20 is 
expressed in B-cell lymphoma. So, you know, it is possible we 
may have subtype-specific antibodies and antigens that we are 
targeting and maybe sort of a mix and match thing where you 
try to exploit an antigen that is more highly expressed in one 
subtype than another; and it is possible we may wind up with a 
whole diversity of monoclonal antibodies or antibody drug 
conjugates against subtype-specific antigens, but we will see 
how that goes.  

Lorenz Trumper: 14:46 Well, to develop an antibody to let us say, clinical grade, it takes 
6 to 10 million dollars just to develop one antibody. Then, you 
develop an ADC, you know, with all the clinical—that is just the 
preclinical stuff. And I wonder if, you know, pharma is going to 
develop it for a small subset of patients. I am very skeptical. I 
mean, they should, but you know, it has to pay back.  

Owen O'Connor: 15:17 That plays into the economics. Well, I want to thank you so 
much for an outstanding conversation, and we look forward to 
more of your work down the road on this exciting therapeutic 
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area and new opportunities to treat patients with this very 
challenging disease. Thank you so much for your time. 

Lorenz Trumper:  Thank you, Owen. You are welcome. 

 


