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Welcome and Introductions, H. Jack West, MD 

Hello everyone. I’m Dr. Jack West. I am a Medical Oncologist at Swedish Cancer Institute here in Seattle 
and I’m also the founder and president of GRACE, Global Resource for Advancing Cancer Education. 
Welcome to our OncTalk today. This is part of a series of events that we’re doing in various locations 
around the country on various topics. Today’s is on the timely one of the concept of adding local therapy 
in the setting of stage IV non-small cell lung cancer which is an area that historically has had systemic 
therapy as the cornerstone with a very limited role for local therapies; that is treatments directed at a 
specific target like using radiation or surgery and this has been dynamic. We’ve gotten new data that 
supports the concept of using local therapy in the setting of metastatic disease in certain situations and 
part of that has been changes in our systemic therapy and how well it works. Part of that has been in the 
increased ability of radiation and surgery to be useful with minimal toxicity, minimal side effects and 
morbidity, and very good efficacy. So we have a great faculty today and that includes Dr. Vivek Mehta, 
who is on the end here, and is a Radiation Oncologist here at Swedish Cancer Institute who covers a lot 
of areas but has a significant expertise in managing Thoracic Oncology. After that we have Dr. Puneeth 
Iyengar who is an Assistant Professor at UT Southwestern in Dallas and is a Radiation Oncologist who is 



going to talk to us about some of the emerging data on the role of local therapies and improving 
outcomes in our patients with metastatic disease. Then we have Dr. Eric Vallieres who is a Thoracic 
Surgeon at Swedish here who will talk about the role of surgery rather and increasing ability to do 
surgery with minimally invasive techniques and a very low risk.  

Then I’ll talk about the changing landscape of systemic therapies and how that is kind of setting the 
stage for the greater utility of local therapies. I’d like to thank our sponsors who are AstraZeneca, Lilly, 
Celgene, Genentech, and Swedish Cancer Institute as well. Thanks very much. With that, we will start on 
our program. I’ll mention also that we do allow for questions. For those in our live audience if you can 
take a notepad and a pen and please write them you can give them to one of the staff and we’ll be able 
to incorporate that into the Q&A. For those who are online I’d welcome you to use the chat function to 
submit a question. We’ll be able to see those and have this be part of an interactive discussion. In 
addition to the live event today we’re also going to be editing this and putting this onto our website, on 
YouTube channel etc. so this will be available. Anything you don’t get the first time or just want to go 
back and watch over and over because it’s that good, feel free to go back. There’s many opportunities to 
see it again, and again, share it, etc. This is going to be a really timely discussion and with that I’d like to 
turn it over to Dr. Vivek Mehta who’s going to be talking about newer techniques in radiation that make 
it particularly feasible and attractive to pursue local therapies with radiation in the setting of stage IV 
disease. Thank you.  

Newer Technologies in Radiation – Vivek Mehta, MD 

Thank you, Jack, for inviting me today. It’s a pleasure to get to talk to people about what’s going on in 
radiation oncology particularly with these new technologies. I think many people know that we’ve been 
using radiation to treat cancer for a long long time. I think what people sometimes lose sight of is that 
the change in radiation technology is basically of the magnitude of; imagine I was giving this lecture 
today and I had to point to something on the screen and I was using a flashlight to point to that on the 
screen. What you’d see is a big flash of light over that whole screen wouldn’t you? But today we don’t 
use a flashlight to point to something on the screen. We use a laser pointer and that laser pointer is a 
small dot on the screen.  It doesn’t matter where we stand it’s always that small dot. Our ability to paint 
and point the dose of radiation has changed dramatically over the last several decades but its 
accelerated particularly over the last twenty years. How has radiotherapy gotten different and how has 
it gotten better? Well, we’re more precise because we have better imaging. We can actually see where 
the target is to an extent that we never saw before. Our ability to plan that radiation meaning we can 
take a computer and figure out where to point that laser pointer in terms of targeting has gotten better. 
Our ability to actually deliver the radiation to a patient that’s coming into our department has gotten 
significantly better. Now, how has it gotten better? Its gotten better because we have so many more 
tools in our toolbox and we’re going to sort of march through some of the common tools that people 
hear about: protons, Gamma Knife, CyberKnife, TomoTherapy. These are a lot of the common terms 
that patients hear about today in terms of radiotherapy. So, how does our imaging get better? In the old 
days we could see and feel the tumor because sometimes it was so big it was coming through the skin. 
There was something you could palpate but didn’t actually know how deep it went or what the edges 
were. As CTs got better we got a three-dimensional understanding of where that target was. As we got 
PET CT scans, which are functional imaging studies, we understand the biology and the intensity of 
uptake where the caner is on the scan to a greater extent. We now incorporate all of that imaging 
modality to basically figure out where that tumor is, where it starts, and where it actually stops. In 



addition, it’s very routine particularly in the setting of lung cancer to understand that the tumor is 
sometimes moving. In lung cancer it’s moving because as you take a breath in it’s moving up or down. 
About 20 years ago, I’m kind of old now, I was in training talking to one of my mentors and he told me 
the cancer always moves up and down one centimeter.  

So you drew a box, I’m not kidding you, a little box on a film with a crayon and said I want to aim this 
radiation at this box because I need to account for that movement. What you didn’t know is the picture 
at that time, did you capture that particular tumor at the top of its swing or the bottom of its swing. So 
you just drew that box based on one picture. Today we never draw a box but we also never capture the 
movement based on one picture. A patient coming in for radiation planning will often have what’s called 
a 4D CT scan which is a CT scan that’s done 10 times during a single breathing cycle. So as you take a 
breath in and a breath out you’re getting 10 simultaneous images of that particular tumor. What that 
allows you to do is understand where the tumor is at any point during that breathing cycle. It also allows 
you to understand if the tumor is changing shape during that breathing cycle because as the lung 
expands the tumor might actually be stretched rather than the movement. So you get the stretch effect 
as well as that movement effect. Why is all this important? Because now you can customize and 
individualize your treatment for a particular patient’s tumor during a particular breathing cycle. That has 
changed everything in our ability because if we can target better and we understand where the tumor is 
we can really make changes with radiotherapy. So what about targeting? Targeting is important because 
as you aim the radiation you’re often trying to do this balancing act. I want to give as much radiation as I 
possibly can to the tumor and I want to protect as much as I possibly can the normal tissues in close 
proximity. So understanding where the tumor is related to those normal tissues can allow you to then 
angle the beams from multiple different angles to hit that particular tumor.  We’re working on things in 
the clinic where we encompass the entire motion of a tumor. We’re working on things in the clinic 
where we actually stop the motion of the tumor and treat just during the window where it’s at and 
we’re working at things where we treat where the tumor spends most of its time. Because depending on 
a particular patient or depending on a particular situation these things can allow us to deliver a higher 
dose to that tumor and protect more of the normal tissues. Lets talk a little bit more about how we can 
actually do that. What are these delivery tools? We talked a little bit about these different things that 
we hear about.  
I’m going to start with something called the Gamma Knife. The Gamma Knife, and this is sort of a picture 
of the latest version of the Gamma Knife, is a radiation producing machine. It uses cobalt sources that 
are buried into this machine and it’s designed simply to treat the brain. Why did I start here? Because 
the brain is a very, in some ways, a simple target. It doesn’t move. If you can fix the patient into this 
machine and triangulate exactly where the cancer is within the brain you can deliver very very high 
doses to any of those targets. Now, we know in lung cancer sometimes the cancer spreads to the brain. 
What if you could identify those spots, treat them with pinpoint radiation, and have a 90 or 95% chance 
that that spot is never going to come back and bother you? These are the kinds of things that we can do 
with pinpoint radiation like this. This is a picture of a patient that is being secured into this device. Their 
head is immobilized with a frame. The frame is actually screwed into the skull; small little screws. I see 
some grimaces but we give some anesthesia and the medicine that we give with it puts these patients 
oftentimes in a beach. They’re totally aware but they’re happy during this procedure. 30 minutes later, 
40 on the outset, they’ve had this treatment, they take this frame off, and they go home. They never 
spend a night in the hospital. Oftentimes the side effects are very manageable and the disease in the 
brain has been completely treated. We know that because we’re going to follow them with serial MRI 



studies and watch as this cancer disappears. This a patient treated back in April and this is a month later. 
Look at the lesion in the brain that you can actually see there approximately 2.5 centimeters 
disappearing six weeks later on the scan.  

Sometimes it takes longer than this but we’ll get scans on these patients going forward and very rarely 
do we see the cancer come back in that situation. Imagine that, 40 minutes and you’re home.  
CyberKnife is something else that we often hear about. I chuckle a little bit because I was telling one of 
my colleagues I live down the street from my parents. I actually grew up here in Seattle. My parents live 
about a mile away. You would think that since we know each other so well they would know things, but 
it turns out that they heard on the radio about this device called CyberKnife. So, just this week they 
actually called me up and said “what do you know about this device the CyberKnife?” I had to tell them 
that the CyberKnife is a form of a radiation producing machine. It’s a linear accelerator that is mounted 
on a robotic arm. I had the privilege of actually working on the prototype of this device twenty-some 
years ago at Stanford. At that time the robot was taken from the robots that use to build cars in Japan. 
That was the original robot when it would actually put the struts in. They put this linear accelerator on it. 
It is quite a bit better than 20 years ago. This device not only produces radiation, but because it’s 
mounted on a robotic arm it can actually track a moving target. So much like a fighter pilot in a jet that 
sees a target that it wants to hit that’s moving; it sees where that target is, it locks onto that target, it 
keeps its firing on that target while it’s actually aiming at it. That’s what this device is designed to do. 
How does it do it? Well it has a series of different tools on it. One, it has these x-ray detectors that are 
mounted on the wall and the ceiling. The patients often will wear a vest on them. The vest sends off a 
signal so as the patient is breathing you can track the motion of that chest wall. Inside the patient we 
will often put some markers into the tumor. When you put markers into the tumor, as the tumor is 
moving up and down while the patients breathing you can actually detect those markers and triangulate 
it. That allows you to keep the radiation machine moving with that moving target. The really interesting 
thing is that it not only treats where it sees, but it has a predictive algorithm to treat where it’s going to 
be. It’s really like that fighter pilot in terms of its ability to do that. If for some reason the patient were to 
cough or twist and move too fast the machine actually shuts off. So it only treats when its actually 
tracking and on target. What’s really interesting about this device is it took the same principle of 
triangulation that we were seeing with the Gamma Knife and now allowed us to treat outside of the 
brain. Remember the brain doesn’t move. So when you secure the brain in a fix 3D space you know your 
target is not moving. But in something like the lung or elsewhere in the body, say the liver, if you have a 
metastasis in the liver this is a really good way of delivering that dose of radiation. Here’s an example of 
a patient that has a lesion in their lung. You can see it on the CT scan. You see these small little markers 
that have been put in next to the tumor. Those little fiducial markers are the markers that the tumor is 
going to be tracked on using that CyberKnife system. Once we can see the markers, we can deliver this 
high dose radiation with basically pinpoint accuracy to treat a lesion like this. You’re going to hear more 
about the results and where this sort of fits into the world but for early stage lung cancer, small lesions, 
or for metastatic disease with small lesions we can eradicate that disease as high as 90% of the time. So 
we’re starting to match what you can see in the brain using devices like the CyberKnife to treat these 
targets. This is a CyberKnife patient that was treated for a disease in their liver and metastases that had 
spread from lung cancer. You can see on serial scans that that lesion that was there gets treated and 
slowly dissipates over time. So pinpoint radiation delivering a high-dose of radiation to that area can 
actually eradicate this disease.  
TomoTherapy is something else that you might hear about. We’ve talked about techniques used to treat 



the brain. We’ve talked about techniques using pinpoint radiation and tracking. There is a world of 
treatment that does Arc-based treatments.  

The idea behind Arc-based treatment, whether it’s TomoTherapy or some of the new equipment 
beyond TomoTherapy, is that if you have a target here and you aim all the radiation to that target from 
one side everything in front of that target gets a dose of radiation and something behind that target gets 
a dose of radiation. So it’s very simple to think from a radiation perspective you should divide the dose 
up and come from multiple different angles. If you take the dose and you come from four different 
angles, your entry doses have now dropped by 25%. The overlap is till 100%. Makes sense, right. Well 
what if you could come from a full circle around the patient? Basically a complete arc where you’re 
delivering the radiation completely around that arc without stopping. What if while you’re delivering the 
radiation completely around that arc without stopping, you’re changing the shape or the energy of that 
radiation so that it goes to a different depth and through that particular angle; you’re changing the 
shape of that radiation to avoid a particular structure. What if while you’re doing that treatment you 
simultaneously or shortly after can treat from another arc, a non-coplanar arc. People often have a hard 
time understanding what a non-coplanar arc is and I tell them to think about a basketball. A basketball 
often has those black dark stripes around it. Each one of those black stripes is an arc of treatment. If you 
tilt the beam by just slightly and then do another arc you have a whole another 360 degrees of angles to 
come at this. So arc-based treatment offers an opportunity to treat patients in a way that we’d never 
treated them before. That’s sort of what TomoTherapy provides. 
I have a few more minutes to talk and I’m going to talk a little bit about protons. I told you a little bit 
about my dad who called me about CyberKnife. That was totally the truth. That was 100% the truth. 
You’re not going to believe me, but this morning before I headed out I had to call and wish my father-in-
law happy birthday. His birthday was yesterday. After we got done with those pleasantries he asked me 
about an ad he heard. The ad he heard was about proton therapy. He lives in Maryland and there’s a lot 
of buzz about protons since there is a large proton center in Maryland today. So there is a lot of buzz 
about protons in general and many of these proton facilities are different than the traditional x-ray 
facilities. The original proton centers cost somewhere in the neighborhood of about 200 million dollars 
to build so they’re very expensive buildings. They are built and they house this radiation producing 
proton producing equipment and then they have multiple vaults. So why is it that there’s a lot of buzz 
about protons as opposed to conventional x-ray therapy? I have to sort of show you a little bit of physics 
to understand why there’s interest in protons. Conventional x-rays and everything that we’ve talked 
about before has been you aim the x-ray from one source and it comes through to the target depositing 
energy along the way to the target and then some energy passes that target. The way that you 
concentrate the dose in conventional x-rays is you come from multiple different angles to create the 
overlap being hot; and that’s how you minimize that dose around the target. But what if there was a 
way of producing radiation where only the target saw the dose of radiation and there was no entry and 
no exit? Well, that’s the promise behind protons. The physics of protons are that they are a particle and 
you accelerate this particle so fast that at a pre-specified distance the particle basically goes “pop” and 
deposits all of its energy. There’s very little energy on the way in and very little energy on the way out. 
This is a cartoon telling you that if your tumor happens to be exactly at the Bragg peak you’ll get entirely 
all the dose from the protons. If your tumor is not where the Bragg peak is then unfortunately the 
energy would be deposited somewhere else. Hence the problem with proton therapy. We need to try 
and figure out how exploit those physics for the patient’s advantage. But in theory and on cartoons, if 



you deliver a proton field and an x-ray field and you only come from one angle the proton field, if the 
tumor is in the high-dose Bragg peak area, is going to deliver less dose to the surrounding tissues.  

So the promise of protons are how can we develop the technology that allows us to track the same 
moving target, image the tumor, deliver the protons from multiple different angles, and exploit that 
Bragg peak so it hits just where that target it. As proton technology gets better we’re going to continue 
to see improvements in our ability to do that with this technology. One of the big improvements in 
protons is that the price is coming down. So you can now install a proton machine in the neighborhood 
of 20-25 million dollars which is quite a bit less than 180 million dollar average cost. As it comes down 
even further I think you’re going to see more of this technology become more available across the 
country. In addition, some of the tools that we talked about that are available in these other 
technologies like image guidance, tracking a moving tumor, and making sure that you’re hitting the 
target that you want to hit are going to be built into the proton machines that will make it even more 
useful. I think that there is a lot of promise about this technology into the future. 
It’s always nice to have people come to Seattle or visit Seattle but you know I usually put these pictures 
here of sunny days where you can look out at the beautiful mountains and the water. But today I 
thought I would be more accurate to the weather that we normally have in November. Conventional 
radiation has typically been delivered Monday through Friday over 6 to 7 weeks. The concept was that 
you gave a small dose of radiation everyday to try to treat the target. The rationale was that by giving a 
small dose of radiation you did enough to damage the cells that were exposed to radiation but not kill 
those cells. The reason that you just wanted to damage cells is because cancer cells have a hard time 
repairing that damage; so since they can’t repair it, they die. Normal cells can repair that damage. Then 
when you come back the next day, you have healthy normal cells and some caner cells that have died. 
And you keep doing that process over, and over, and over, and over again. That was the whole rationale 
behind conventionally fractionated radiation. But what if you could deliver such a high-dose of radiation 
and it was just to wherever your target was? That you could actually ablate those cells. You’re no longer 
crying damage. You’re trying to kill them or ablate them or get rid of them. Really really high doses. The 
original word for that was “stereotactic radiosurgery” or SRS. Stereotactic radiosurgery was basically a 
word that was coined to deliver such high doses of radiation that you were duplicating what the surgeon 
could do. That first word SRS, or stereotactic radiosurgery, was really meant to be doing it in one dose of 
radiation and primarily for patients in the brain. So you were duplicating what the neurosurgeon would 
do with surgery. As we moved that technique outside of the body we started to use words like 
“stereotactic body radiosurgery” or SBRT. The more recent acronym is SABR. Again trying to describe 
the fact that you’re pinpointing the radiation from multiple different areas, you’re delivering a vary 
ablative dose of radiation, usually that ablative dose of radiation is delivered somewhere in the 
neighborhood of 1-5 times depending on how close it is to a structure. Each dose that you’re giving to 
that particular patient and that particular tumor is designed to kill all of the cells. Q: “So SABR is 
stereotactic ablative body radiation, it’s essentially the same as SBRT just a cooler sounding acronym?” 
Much cooler. You know we in radiation oncology have to keep up with the surgeons and the medical 
oncologists when it comes to the coolness factor.  

Novel Indications for Local Therapy in Advanced NSCLC: The Concept of Oligometastatic Disease – 
Puneeth Iyengar, MD 



The concept of oligometastatic disease in the setting of non-small cell lung cancer and what we’re trying 
to do to improve outcomes. This story goes significantly further back in history and as many people 
always say, “necessity is the mother of invention and innovation.”  

If you look back into the 80s and 90s when we were using standard cytotoxic chemotherapy or standard 
chemotherapy in terms of treating patients with metastatic non-small cell lung cancer. Well, we’re really 
finding, and I think everyone would agree, that our outcomes were very mediocre. Patients would live in 
the range of about a year from their diagnosis and they would mostly receive chemotherapy upfront. 
They would receive radiation in a variety of different forms and just for palliation, for control of pain, for 
control of bleeding, and obstructive symptoms. At some stage, two thought-leaders in the field of 
oncology, doctors Hellman and Weichselbaum, specifically around 1995 published an article where they 
proposed that we need to do a better job of identifying perhaps subsets of patients that actually may 
benefit from a different approach to our treatment. They at that time more or less coined the phrase 
that we use “oligometastatic non-small cell lung cancer.” Just to take one step back, oligometastatic 
simply means a cancer that has metastasized to different parts of the body but not throughout the 
body. Just to a few isolated areas. The number of isolated areas that it has spread to is still up for 
debate. Some people argue if it has only spread to three lesions or fewer. Some people argue five 
lesions or fewer. The bottom line is it’s a development of cancer that has not spread to many sites 
throughout the body. In fact Dr. Weichselbaum was once in my office a few years ago because he had to 
come to give a talk at UT Southwestern and I asked him that very question, “what is the number?” And 
he was like, “I’m not sure either. We just felt that it represented having a few areas of metastatic 
deposits of disease.” So at that time the question would become we’ve identified a subset we want to 
target in terms of improving outcomes; how would we go about improving these outcomes? We have to 
actually look at literature in other areas of cancer to see what their experiences are. If you take a step 
back and look at patients who had had oligometastatic sarcoma maybe lesions that had gone from their 
primary sarcoma to just one spot in the lung or oligometastatic colorectal cancer where it had gone 
from a primary colon cancer to maybe one spot in the liver. What we started observing in those 
experiences were that if you treated those distant sites of disease with aggressive local treatment, be it 
surgery at which was predominantly the local treatment of use at the time or even radiation, you 
actually saw an improvement in how long these patients lived. So this started giving us a signal that 
perhaps being aggressive with a local treatment in the form of surgery or radiation would actually not 
just make us feel better about trying to do something for the patients but actually improve their 
survival. Furthermore, if you looked at certain patients that had cancers that spread to the brain again 
being aggressive with a local treatment in the form of surgery or what Dr. Mehta talked about, SRS or 
the stereotactic high-dose treatment, over a very limited number of treatments actually was providing 
an improvement in survival in these patients where the disease had only spread to the brain. Taking 
both Dr. Hellman and Dr. Weichselbaum’s idea of oligometastatic disease into account and then 
incorporating the ideas and notions of experiences that were identified in patients with oligometastatic 
sarcoma or oligometastatic colorectal cancer people in the field of radiation oncology as well as surgical 
oncology started thinking maybe with non-small cell lung cancer that patients with oligometastatic 
disease may also see that kind of significant benefit. Starting from the early 2000s, a number of 
institutions and organizations started developing studies to try and to understand whether adding a 
local treatment to systemic therapies would improve the outcomes of these patients and primarily with 
a focus on patients with this oligometastatic non-small cell lung cancer. The idea was never that we 
were going to replace systemic therapy with a local treatment. The idea is that these two treatments 



would work in synergy. The local treatment would help the systemic disease control original sites of 
gross disease, original sites of disease that may be bulky, and also allow the systemic therapy to 
continue to have an effect in killing any stray cancer cells that we could not see with current imaging.  

Dr. Mehta also pointed out that over the last few decades we’ve been using more and more of this idea 
of high-dose radiation to a very focal area. This was established in the brain of course first and foremost 
but then we started applying these same concepts to the treatment of patients with early-stage non-
small cell lung cancer who could not receive surgery; which is the gold standard treatment for these 
early-stage cancers. So we started using these high-dose radiation in early-stage non-small cell lung 
cancers and saw incredible outcomes with respect to disease control. So then we were like why do we 
not apply this use of high-dose radiation, what we call SBRT or SABR, in the setting of oligometastatic 
non-small cell lung cancer. Slowly but surely, as is the case with any new approach or new technique or 
new innovation, studies were done in small pockets throughout the country and throughout the world. 
Different institutions had different small experiences. The University of Colorado, University of 
Rochester, and University of Chicago are some of the early thought leaders in the utilization of local 
treatment in the form of SBRT; the high-dose radiation in oligometastatic non-small cell lung cancer. 
What they were finding actually was that these patients not only were treated safely, they were treated 
without any scalpels non-invasively, there was very limited toxicity and side effects, and more 
importantly the patient’s seemed to respond to the combination of the high-dose radiation with the 
systemic therapy. None of these studies were done in a randomized approach and very few of these 
studies were done actually in what we call a “prospective approach” meaning patient study was 
specifically designed and patients were followed forward to see if the treatment intervention worked. 
Then around 2013-2014 we started getting a signal that maybe this actually, this local treatment for 
oligometastatic non-small cell lung cancer, may actually be a benefit. Our group published a paper 
where we took a very early study where we took just 24 patients. They all received a systemic agent, 
they all received SBRT, and we looked at their outcomes in terms of overall survival, how long they lived, 
as well as how long they were free of disease. We found that this was very comparable to, in fact better 
than, some of the historical findings that we saw with patients who just received systemic agents. But 
the next real jump required an understanding of this local treatment in the setting of randomization. 
What that means is that we would do a study where half the patients would just get systemic treatment 
in the form of chemotherapy and the other half of patients got chemotherapy plus radiation to their 
oligometastatic disease. By doing this 50/50 direct comparison we could actually start answering the 
question, “is there a chance that the local treatment may actually improve the outcomes of these 
patients going head-to-head?” There were three studies that were initiated, but one was initiated where 
the primary endpoint was overall survival; meaning how long did the patients live. That study called 
SABR-COMET, it’s another complicated acronym, but it basically was going to take longer to identify the 
outcomes because they were looking to see if the patients live longer. That always will take longer. 
There were two other studies done. One was a study done between MD Anderson, the University of 
Colorado, and London Ontario Program in Canada where they basically took patients who had 
oligometastatic disease and usually those patients had three or fewer sites of metastatic spread. These 
patients responded to their original chemotherapy and then they were what we called “randomized.” 
They were assigned to one of two options. Some of the patients continued on chemotherapy, the others 
were given either radiation or surgery in fact, to their oligometastatic disease and then continued on 
chemotherapy. What this study found is that their primary endpoint was to see how long patients could 
go without their disease progressing, without new sites forming, or without the original sites growing. 



What they found was that the patients who received the local treatment had three times as long 
progression-free survival; which means how long they could go without any new disease developing or 
any disease that was originally treated coming back.  

So it went from about 4.5 months to about 12 months. This was an extraordinary finding and it certainly 
suggested that adding a local treatment may actually help these patients do better with respect to their 
tumor control. But the ultimate question is would it translate into an improvement in how long they 
actually live? A second study that was a very similar model was our study that we did at UT 
Southwestern that was also a similar randomization. Patients started by getting chemotherapy. If they 
responded, they again were assigned to one of two arms. It’s either continued chemotherapy or the 
other arm was radiation. We didn’t’ have any surgery. It was all patients who received radiation 
followed by chemotherapy. Again we also found a near tripling in the time that it took for the patients 
that received the radiation to actually have their disease progress. These two studies I think were the 
first two randomized efforts which really is our attempt at finding a gold standard in terms of proving 
that some treatment may be better than another. We are getting very excited. Radiation may improve 
the lives of these patients and the survival of these patients. So as Dr. West pointed out, just as of a few 
weeks ago, two of these studies presented their data on how long patients actually live. What these 
studies showed was that I’ll talk about each of them separately. One was SABR-COMET. The complicated 
thing about SABR-COMET was it was not just non-small cell lung cancer patients. There were 18 patients 
with oligometastatic breast cancer who were either randomized to radiation and chemotherapy or just 
chemotherapy alone. There we 18 prostate cancer patients that had oligometastatic disease. There 
were 18 non-small cell lung cancer patients. It was broken up. They didn’t care about what the primary 
cancer was. They were focused on showing that local therapy improved the outcomes of oligometastatic 
cancer patients. What their study showed was that there was indeed an improvement of overall survival 
with the patients that received local radiation in the form of that high-dose radiation. The improvement 
and survival was actually remarkable. On average the patients that did not receive radiation lived for 
about 28 months. The patients that did receive radiation lived on average at least 41 months. That kind 
of 13 month improvement, about a year, is unheard of at least with the use of local therapy up until this 
point. So it was really an important study. Now there are a lot of caveats to that study. Again multiple 
pathologies so you can’t make any comment about its true impact on non-small cell lung cancer because 
there were only 18 patients. There were also some statistical points that made that study a little more 
complicated to interpret but the overall signal was a very positive one. The study that I told you that was 
done by MD Anderson, the University of Colorado, and Canada that compared chemotherapy plus or 
minus radiation for non-small cell lung cancer patients only also showed a very significant improvement 
not just in the freedom from progression of disease but in terms of overall survival. Those patients lived 
on average, the ones who received only chemotherapy, 17 months. The ones that received 
chemotherapy and radiation lived 41 months on average. So again, a very remarkable increase in how 
long these patients are living. More than double in that study with the aid and benefit of the local 
radiation. The authors of that study, and we can get into more of the details in the panel, argued that 
the local radiation not only helped control the disease locally but it somehow synergized with our 
immune system to decrease the likelihood that it would spread elsewhere or grow elsewhere. That’s up 
for debate certainly. But anyway, the bottom line is we are getting more and more exciting data from 
these smaller earlier studies that suggest that local treatment in the form of radiation may actually 
improve the survival of these patients with limited areas of metastatic disease.  
The final two points I want to make are that in these studies I’ve not even once mentioned the word 



immunotherapy. All of these studies were done in an era preceding immunotherapy. So now that we’ve 
seen such dramatic improvements in survival with immunotherapy, I think it does beg the question of 
whether what we will see if we combine immunotherapy with high-dose radiation or surgery.  

Will we see a synergy beyond what we would imagine with the combination therapy? Would we see the 
same results we would see if we saw it with the chemotherapy? Or will we actually see a decrease in the 
benefits of the local treatment because the immunotherapy is doing so well already for the patients? 
This is kind of the next generation of studies that are ongoing on a much larger scale because I think 
finally we’ve convinced people that this is an important question so we can do larger studies. There are 
many other questions, but the two other main questions are how many lesions does represent 
oligometastatic disease. Should we radiate seven sites? Would that be someone who would benefit 
from this local treatment approach. 15, four, one? We have to identify that information more clearly. 
And finally is the order of events. All of the studies I have talked to you about have started with 
chemotherapy first and then we added radiation. What if we added radiation upfront right when the 
beginning of chemotherapy started or immunotherapy? What if we only added radiation of patients that 
failed their first-line immunotherapy or chemotherapy? These are the more subtle questions, but 
equally important, that we’ll have to answer to address whether the idea of local treatment will truly be 
a game-changer and become part of the standard of care for patients with oligometastatic non-small cell 
lung cancer.  
The question that was asked was many of this oligometastatic studies initially used what we called “the 
progression-free survival” or the time it takes for new disease to form or old disease to come back or to 
start growing again; should that be the gold standard, should it be overall survival, should it be some 
other metric that we haven’t discussed yet such as some future types of metrics such as some imaging 
that tells us that a tumor is metabolically active or not, or should it be something like circulating DNA in 
the blood that tells us that there are more tumor cells around we just can’t see it by imaging? I think 
these are very fundamental and important questions. I think as of right now I was initially in the 
agreement that progression-free survival was an appropriate endpoint because we always would say 
progression-free survival will translate to overall survival. It is clearly not the case with other disease 
types and that’s very obvious now. I think as best as we can tell overall survival should probably be the 
primary endpoint of all of these clinical studies that are looking in the setting of oligometastatic disease 
if we really want to make it change the standard of care.  
The question was, number one going back to again some of these studies you only included patients 
that had very few number of metastatic disease sites, how prevalent is that and how easy is it to accrue 
these patients to a study and then to actually apply it across a broader range of patients? I totally agree, 
the study that we did that was randomized allowed for five or fewer mets and 90% had three or fewer. I 
feel like there’s a dichotomy because, Dr. Mehta may also agree with me, I see a lot of patients referred 
for treatment of oligometastatic disease in one setting or the other whether it’s up front or in 
consolidation, whether it’s a progression. The point of the matter is I see far fewer patients on studies 
that I do actually being sent over for referrals. I think part of it is because this question is so complex in 
some ways in terms of how do we define eligibility of patients to studies. That we’re maybe making our 
eligibility too narrow. By making it too narrow we’re making it more difficult to accrue more patients on 
the study. That certainly would perhaps dilute the end message that the study would demonstrate. But I 
think if we don’t act fast to try and get more patients on these clinical trials to answer these questions 
appropriately we’ll start treating these de facto as standard of care; which I think is definitely the wrong 
route to take. Q: “But I imagine in doing these trials it’s also hard because either the referring doctors or 



the patients or you guys will kind of decide it’s too good an idea to randomize patients to get it or not so 
there’s trials we want to get the studies done but there’s a certain element of I don’t want what I want.”  
Yes, exactly. I actually happen to be the PI of a national trial and we’re having issues with accrual.  
Part of it was because our study did not include immunotherapy. Once it became standard of care we 
were stuck with chemotherapy. Now that immunotherapy has been amended maybe we’ll see greater 
action. But also a lot of these studies do what we call a 2:1 randomization which means 2/3 of the 
patients will get the local therapy, 1/3 will get the systemic therapy alone, and that may actually spur 
some hopeful interest in getting the patients on the study.  

The Growing Potential Utility of Surgery in Advanced NSCLC – Eric Vallieres, MD 

(JW) The field of surgery has been the standard of care for treating cancer for centuries and has had 
advances even in the last few years that have profoundly changed the risk-benefit ratio because it has 
become possible to now do surgeries with lower and lower risk as it becomes more common to do them 
through minimally invasive surgery techniques and robotic platforms. Really a lot of advances that have 
occurred just in the last several years and so for all the advances we have in the idea of treating a single 
area with radiation, surgery also has its role to play both in the setting of oligometastatic disease and 
some other settings where it may be appropriate to consider surgery for patients with stage IV disease 
where we traditionally had not considered surgery as having a place. So with that I’ll have Eric take over. 
Thanks. 

(EV) Thank you, Jack. I apologize my voice is off. I was at the soccer game two nights ago and I did yell a 
lot. It’s interesting that Vivek put that slide on. I personally see that as fake news. It’s a strategy that we 
have here locally to keep people from moving here. It works. Our weather is a lot better than advertised 
in movies and so on. Alright, lets talk about surgery.  
There are two roles that surgery can play in the topic that we’re covering today. One is diagnostic and 
the other one is potentially therapeutic. I’ll cover the diagnostic part quickly in that there are instances 
where there have been an attempt to biopsy something that’s left there after a systemic therapy. You’re 
not sure if it’s cancer or not and knowing it would have an impact on how we do things. There’s been an 
attempt with radiology or bronchoscopy approaches to get a diagnosis, and you don’t. Sometimes 
surgery is the way to go; where we’ll go ahead and remove an area so that we can give the pathologist 
more tissue to answer questions about what’s left behind. Also at this time allows to perform additional 
what I call “omics”, whether it’s gene or proteins or whatever you want to interrogate the tumors with 
to better tailor your systemic treatments. That may change over the years as the minimally invasive the 
smaller samples are needed now to answer some of those questions than it used to be. So there may be 
a roll, remember that, for surgery in the diagnostic side of the algorithm in some point in time in the 
management of these patients. As far as treatment concern in the setting of oligometastatic disease 
we’ve been doing this for over 50 years in surgery. Not in lung cancer but in other cancers. It’s been 
alluded that we’ve done sarcomas, renal cancers, and colon cancers. Instances where there is a limited 
very small amount of disease in the lungs only years or at the time of diagnosis of another malignancy. 
So we do have a long history of having treated in oligometastatic disease. The issue here is that we’ve 
never done that for lung cancer and this is where the interest right now lies. As Jack has said, surgery 
that we do today there are techniques that we have that was definitely not the way I was trained to do 
25 years ago. That’s changed enormously. As much as Vivek has talked about all the new tools and 
excitement that they have and all the gadgets, we have the same. It’s not just the technique.  
We learned something we call ERAS, which is enhanced recovery after surgery, which is not just for 



thoracic surgery but also in colon cancer surgery and others. We have learned that there are things that 
we can do before surgery, during surgery, and after surgery to make the experience a lot easier for the 
patients. Shorter stays, less morbidity, and so on.  

It’s as simple as giving your patient a load of different medications before surgery to target pain whether 
it’s narcotics, Tylenol, anti-inflammatories, or a cocktail of all the above. If you do that before surgery, 
we now know that the experience of surgery and the recovery from surgery is easier. So we’ve learned 
that which is part of the reason why surgery is easier on patients today than it used to be. It’s not all 
about the technique of surgery but really of the entire experience has changed. As well as things that we 
can do during surgery to minimize these difficulties after surgery. There are anesthesia techniques that 
when you’re doing one lung ventilation you protect the other lung that helps. There are different ways 
of controlling pain during surgery. We used to have epidural analgesia only, now we have paravertebral 
catheters, intrapleural catheters, blocks we can do muscle blocks in the serratus muscle the latissimus 
dorsi. There are so many different ways now that we can help with pain control all of which have their 
own advantages/disadvantages that we can offer a much better combined product with surgery. In the 
post-op phase we also know that using a multimodality approach to pain control minimizing narcotics. 
The list goes on how we can improve the experience.  
About the technique of surgery, yes we do have minimally invasive platforms today. There are basically 
three. One is called VATS, that stands for “video assisted thoracic surgery.” Its been around for over 25 
years, but it really has caught up over the last decade or so. There is a modification of a VATS called 
“uniportal” where you do a VATS but it’s only through one little incision. That hasn’t caught up as much 
in North America. It’s driven a lot by Asia and Europe. Advantages have yet to be seen. There is a 
cosmetic advantage; there’s only one incision. But, that’s probably where it’s going to be. Then there’s 
the robotic platform which is new novel improving. Not where it’s going to land. It’s definitely in its 
infancy but also that may have potential advantages. But, all of those three are minimally invasive 
platforms. What basically defines a minimally invasive platform is that you don’t spread the ribs to do 
your operation, that’s it. If you do your surgery through an incision that’s six, seven, eight centimeters 
long but you don’t spread the ribs that also is a minimally invasive approach because the recovery is so 
much easier. Not only that, in the open platform, which I still do lots of, I’m not doing it the way we 
were trained to do it 25 years ago. We don’t open the ribs as much as we used to because we’ve learned 
that this is where a lot of the recover issues were. We can do that why? Because we can bring the 
instruments that have been developed in the minimally invasive world through the open world and as a 
result of that even the open surgeries are a lot easier on our patients than they used to be. There are 
major advantages in that there is less pain which is really what’s been slowing our patient’s recovery and 
shorter hospital stays; I’ll do a long wedge resection in the morning and send patients the same day. I’m 
sorry this is not the way we were trained. We’ll do a lobectomy which is to remove one of the five lobes 
in a patient and get him home at day one, day two, or day three. When I was in training, patients were 
in a hospital for seven to ten days. So these are all improvements related to everything that we’ve 
learned of how to handle surgery and as a results of that there is less complications and less morbidity. 
Now, one of the operations that we are sometimes asked to do particularly in a patient who has 
oligometastatic metastatic disease is kind of a wedge resection which is basically removing the disease 
with a rind of healthy lung around it. Very similar to what radiation does. It treats the disease only and a 
little rind around it. Those wedge resections are not all the same so not every wedge is the same. There 
are locations on the lung, on the corner of the lung, on the corners of the lobe where a wedge is very 
technically easy with very little risks. There are other wedges that are a little more risky and that has to 



be part of the discussion as well. At times we are asked to do what I call “salvage surgery” after 
radiation. I have to say I’ve done a lot of that over the years where patients were treated with radiation 
first.  
There is a lack of control and everything else looks good, the patient is still a candidate for enhanced 
local therapy, and we’ll go in. As a result of all these new technologies that Dr. Mehta has described, I 
can assure you it’s a lot easier to go in and do a salvage resection after modern day radiation than the 
old way of doing six weeks of radiation where the entire chest was like cement. Today it’s easy. It’s like 
you’re wondering has anyone been here before. There’s no scarring and that’s as a result of being able 
to concentrate the treatment around the tumor. Now when we talk about doing a local therapy to 
someone who has systemic or stage IV cancer we also have to weigh in the impact and be careful that 
the impact of a local therapy does not interfere with the ability to continue the systemic treatment; 
which is really most likely what’s kept the patient doing well. So again, if you’re going to contemplate 
doing an operation on someone who has been maintained on immunotherapy or a tyrosine kinase 
inhibitor for quite some time, if you end up with bad complications from your surgery and suddenly you 
cannot continue those agents, you’re not helping this person. So you’ve got to be careful when you 
make those decisions that you’re not going to break this local therapy the systemic therapy in a way that 
will interfere with the patient’s ability to continue to do well. I think that as systemic therapy improves 
and that’s what we’re seeing right now, that’s what today’s topic is about is as systemic therapy 
improves, I believe there will be and we still have to determine who of these patients are and what 
modality we’re going to use. Is it going to be radiation or surgery or sometime both; there’s going to be 
a bigger role for surgery and radiation. I think those decision have to be made in a tumor board setting 
or a multi-modality therapy setting because not all patients are ideal for surgery in that setting. Not all 
patients are ideal for radiation. There are instances where one modality may be superior to the other 
and until we have more data on that I think those decisions have to be made in a multi-modality tumor 
board setting.  
We’ve talked a little about the cost of doing things here in some of those slides and some of the topics 
that we’ve done and I actually think that’s going to have to come into the equation. This is something 
we’ve never really looked into very hard into in this country. But this is where the difference in between 
radiation and surgery, we’re going to have to analyze the cost of these modalities and we’re also going 
to have to analyze the cost of the combined treatment. This is one area where I think surgery may be a 
little helpful. What if there was evidence that with immunotherapy or other systemic treatment, 
probably more with immunotherapy, after awhile if the patient was rendered no cancer you could stop 
those? They’re very expensive treatments. What if we could show that? So you have someone who’s 
been maintained on immunotherapy. There’s still a spot in their lung and you’re wondering is it all gone 
or not and you go “well let’s take it out and if it’s all dead we’re going to stop the treatment.” Maybe 
we’ll get there one day and that may be one advantage that surgery will have over radiation in that we’ll 
know that this was a complete response and maybe that information would be helpful in determining 
how long we should treat these patients. I’m not saying we have data to support that. This is just an idea 
and a thought. Quality of life I think has to be a part of any evaluations that we make of those local 
therapies in oligometastatic disease. Right now we’re looking at prolonging survival. Hopefully maybe 
improving survival, but we cannot forget quality of life of our patients in any intervention that we 
recommend, surgery being one of them. If I’m going to go in there, take a patient that has no chest pain 
whatsoever, do an operation, and then they have chest pain forever after that because of what I did 
we’ve got to monitor that. In my book there’s one really big unanswered question. There’s a lot of that 



excitement about promoting local therapy in oligometastatic disease. It’s just going to get bigger with 
immunotherapy as we’ve hinted at today. But there are some hints that there may be synergy between 
some of the local therapy and the immunotherapy mainly with radiation.  
Will we see similar synergy with surgery or will it be the opposite? Is it possible that with surgery you 
knock off the immune response that the immunotherapy allows? This whole area to me as an Oncologist 
is very exciting because this is something we’re going to have to examine. Puneeth has already eluded of 
the timing of the sequence of those interventions; well that’s part of that. So I think this is an incredible 
field. For local therapy the problem has always been the systemic failures and as we’ve improved 
systemic treatment we have to go back to the drawing board and see how can we help the local 
treatment and will this have an impact. I don’t have any slides, thanks for your slide V. I’ll take any 
questions.  
So the question is, whether some individuals where they’re stage IV disease is defined by the fact that 
they have pleural disease and so disease in the envelope of the lung usually ipsilateral, on the side of the 
cancer. And the question is, do we think that there may be a role for a pleural procedure in an effort to 
improve things? Historically that’s been looked at not in high volume, but particularly there was a study 
out of the Brigham in Boston where they were doing very well in their mesothelioma program; which is 
they were doing aggressive pleural surgery and the concept was why don’t we bring that to the patients 
with limited stage IV pleural disease? The results at that time did not support that approach. There was 
one study out of Asia, small numbers, potentially supporting that approach but that’s all there was. I 
think you’re asking a very good question. As systemic therapy improves, this is another area we should 
reevaluate the potential role of a pleural procedure and probably more along the lines of a pleurectomy 
which is to remove just the lining the envelope over that of an extrapleural pneumonectomy which is 
that you remove everything that’s in that chest the lung, the pleura, the diaphragm, the pericardium. 
These are massive surgeries. So, I don’t know the answer to your question. I do think that, I’m repeating 
myself, but I do think that as systemic therapy gets better this may be another area we should explore. 
So the question is, he’s being very diplomatic, is there times where surgery or radiation would be a 
better option? The answer to that is yes. I think there are times where those decisions, and we do that 
regularly every week on Friday morning, we look at some of these cases and we decide as a group 
whether we think surgery or radiation would be superior. I’ve alluded to this in that not every wedge 
resection is equal. There are places in the lung where a wedge is in and out, half hour surgery, you’re 
going home the same day. But there are places in the lung where a wedge resection carries a risk of 
significant loss of lung, significant risk of air leak which would delay your recovery, leave you in the 
hospital for quite a long time, and these are the decisions you have to make. Similarly, there are places 
where radiation is not as easy. If it’s right on the diaphragm and it moves in enormously with every 
breath, it’s a lot easier for me especially if it’s right on the diaphragm to get it out of there than for them 
to track it. One of the risks of radiation is, if it’s too close to the chest wall, radiation to the adjacent rib 
and rib fracture. The risk is low. So these are the discussions we need to have. As far as lung sparing 
surgery, we can do today what we talked about wedge resections but we could also do what is called a 
“segmentectomy.” Not all segments are equal. There are segments that are easier and carry less lung 
function, less loss of lung than others but these are options that we have as well. Segmentectomy is not 
a new operation. It’s just coming back to the forefront because we’re seeing tumors that are amenable 
to that.  
So the question is, historically in lung cancer we thought the standard of care is a lobectomy. That was 
based on a study that was done in the late 70s early 80s. Today, we know that there are tumors where a 



lobectomy is an overkill. We can do less and have as good of results. This is based on right now not 
randomized data but a lot of strong data out of mainly Asia, Japan.  
 
There are two randomized studies that should hopefully soon publish their results that are looking at 
this. But then the issue is the same here is if the concept of the operation we need to do in the 
oligometastatic patient that you don’t need to do a lobectomy. Yes, you can apply those same 
operations.  

Systemic Therapies for Advanced NSCLC – Shifting the Utility of Local Therapies – H. Jack West, MD 

I’m sorry you don’t get to look at dreary Seattle anymore but you’ll be able to walk outside in an hour 
and see it yourself. So, our other speakers have already alluded to the integration of systemic therapy 
and local therapy and that’s really the main point I wanted to make is to talk about how there is more 
and more interplay of our systemic therapies potentially making radiation and or surgery increasingly 
useful in patients even with stage IV disease where it was traditionally not thought to have much of a 
role. 
There’s also a bit more nuance in the idea of what stage IV is. Dr. Iyengar already mentioned this 
concept of oligometastatic disease. This is just a figure of a basic Kaplan-Meier curve. I think many in the 
audience both here and online have seen Kaplan-Meier curves before, but the idea being that in the 
horizontal axis at the bottom you have “time” going from left to right and “survival”, in this case overall 
survival but it can be progression-free survival or something like that, is on the vertical axis from zero, 
where there’s no one who hasn’t had whatever event death or progression, to 100% at the top. When 
you see a gap between the curves, that represents a benefit of the treatment in question. This is from 
what we call a “patient page” in JAMA Oncology. I’ve actually brought down copies for anyone in the live 
audience who wants one. It’s on the table. For people who are watching online and for anyone that isn’t 
in the room you can just find this online by doing a search for “JAMA Oncology patient page” with the 
name of West and Dahlberg and statistics clinical trial endpoints and you’ll find this and you can 
download it. But, it’s a helpful primer. Just in one single page that gives an idealized sense of what we 
often talk about and how oncologists think about the benefits of treatments. In particular when we see 
a plateau on the curve, such as on the blue curve on top, as time goes on that gives us a hope that we 
have patients who are doing well for a more sustained period of time in the ideal situation that may not 
apply to stage IV lung cancer but arguably may for some patients. If you have a plateau on that where 
people aren’t dropping anymore or it could be that people are cured and doing well over a very 
prolonged period of time. So you could check this out. But the reason I mention it is because there are 
some of these curves that I wanted to highlight and that is really traditionally in the field of Oncology 
most of us have been taught that there’s a binary or essentially binary division between localized 
disease and stage IV or metastatic disease that a cancer is either in the place it started or in the region 
where there’s some lymph nodes in the area that are draining or it has spread through the bloodstream 
to other parts of the body and can go anywhere it wants.  
When I was trained 20 some years ago my mentors frequently would say “the horse is out of the barn” 
and that’s why there’s no role for local therapy because there’s no value in locking the barn door after 
the horse already got out. But, we have always actually recognized at least a little asterisk for a small 
subset of patients and that’s really the group that Dr. Iyengar mentioned, patients with oligometastatic 
disease. That definition has been refined and still needs to be refined but we’ve always recognized that 
there are some groups of patients who don’t act like the traditional model of its spread and you know 



there’s no such thing as a little bit pregnant. This is that you could be a little metastatic and that’s the 
idea of oligometastatic disease.  
 
For patients with a single brain metastasis, we have known that you can do surgery to take that out or 
you can do radiation, the stereotactic radiosurgery approach to ablate that without surgery, but either 
of these you can treat that one rogue spot that got away and that may be a so called “precocious 
metastasis.” It’s not representative of a systemic effect of disease everywhere. It’s just one stray bit that 
if you can eradicate may be the only amount out there. A little island of it. You can see that patients can 
do well for a long time. This is going out even years with patients, a minority maybe 20 or 25% doing 
well for years, and years, and years after that. So we have always recognized that that can be the case 
for patients say with a solitary brain metastasis and we’ve also seen that this similar concept can apply 
for patients with a solitary adrenal metastasis. This is with surgery for adrenal metastasis (referring to 
slide). Occasionally radiation has been used for that. The same may apply for other areas, a liver 
metastasis perhaps, but it’s been particularly evident for patients with a single brain metastasis or a 
single adrenal metastasis. We know that these patients can do well three and four and five years later. 
I’ve had some in my career and it just is a point that metastatic disease is not an absolute. People can 
seemingly potentially be what we might consider as cured.  
So one other area that I wanted to highlight is that there is stage IV disease that may not act in the 
traditional way that we think of. That is you need to look at the actual pace that the disease is growing 
and the pattern of spread. At our tumor boards that Dr. Mehta, Dr. Vallieres, and I and several others 
are involved in, we often will have a case where patients will have some nodules of cancer or just 
nodules of something on their lungs that have been stable for a period of observation for six or 12 or 
more months and there may be one or two sites that are actively growing. I would say that the key issue 
is, even if you biopsy some of those lesions that have been stable or have grown by a millimeter over a 
year or two, they may under a microscope be something technically called cancer. But I would say that 
you can really digitally subtract or mentally subtract anything that is not changing at what is a clinically 
significant rate. Now, what is a clinically significant rate? That’s easy. It’s what I subjectively decide. It’s 
in the eye of the beholder, but I kind of view it as if you have to squint to see anything change over scans 
four or six months apart that’s not that important. If it’s measurable with electronic calipers and a 
millimeter in six months, not a big worry. You could take your chances with that in the background. 
Certainly we often see very indolent lesions. One of the big issues with the advances of our imaging is 
that we can find lots of nodules that are a couple of millimeters or four millimeters and sometimes they 
grow a little little bit and we can obsess over that. But we need to remember what is clinically relevant. 
If something would grow at that pace and not be a threat to you over 30 years, don’t worry about it. So, 
if you see what I’ve shown here (referring to slide) as represented in the orange as a growing lesion you 
have four spots in your lungs and that’s technically stage IV. You can even biopsy a couple or three and 
show it’s all the same process. But if only one is growing you can basically treat that as an 
oligometastatic or an early stage disease and ignore what’s in the background because it’s really not 
behaving like a threat. You can use the approaches of surgery or radiation or whatever is best based on 
the pattern of disease that you see, the location of the disease, and the person in front of you whether 
they are a good candidate for surgery or radiation. We regularly recommend thoughtfully, and not just 
reflexively, surgery or radiation for one growing spot even if there’s a constellation of other nodules that 
are just not changing over time. There’s certainly some biologies of cancers that behave that way. That 
there’s just one or two areas growing and everything else is either stable or growing so slowly it’s not 



worth categorically calling it “untreatable” with local therapy. This idea is also potentially amenable to 
sequential treatments; that you can have one lesion that you treat in 2011 and you follow things for a 
couple of years and then in 2014 another one starts to grow, ablate that, that makes sense.  
This is still technically stage IV. One of the things I’d like to discuss with the panel is whether we think of 
this as curative. I don’t know that if it has to be curative therapy if people are living longer and better. It 
doesn’t need to just be an all-or-none to make it worthwhile for people. If you change the trajectory of 
disease and people are living longer that’s our goal in stage IV with our immunotherapies, our targeted 
therapies, our chemotherapy. We are very happy to have people live longer even if we can’t cure them 
forever. That still makes it worthwhile and another setting that comes up is this issues of oligo 
progression. We have patients who may have multiple areas of disease, more than two or three or four. 
We have chemotherapy that occasionally lead to very broad and long lasting benefits. Frequently we 
have targeted therapies like EGFR inhibitors, ALK inhibitors, and increasingly immunotherapy with or 
without chemo that can lead to very good responses even if it’s not just left with one or two spots but 
you may have overall great disease control even if you still see six of them. But, if only one spot is 
growing after 18 months on a treatment that is a great situation to think about radiation or think about 
surgery. That you can resect the one growing lung nodule or radiate it or treat a solitary growing brain 
metastasis and not throw out the baby with the bathwater. This should actually say with ongoing 
systemic therapy. The systemic therapy is treating everything in the background and keeping it at bay. 
But, then if you need to augment that with a local therapy to treat the one rogue area that’s not as well 
controlled you may have one area of acquired resistance developing; that is we have initially sensitive 
disease and then you develop resistance. But it may in some cases grow in multiple places all at once. 
But if you have just one or two areas growing that’s a great way to again mentally subtract everything 
that is under control, keep your systemic therapy going for that, but turn your attention to local therapy 
to just take care of the one rogue area that you can’t control longitudinally with the systemic treatment. 
I will say that it’s important to bear in mind the timing and duration of the therapy and the benefit 
because if you have just one area growing over a long period of time that’s a setting where it really 
makes a lot of sense to strongly consider surgery or radiation. But, the more areas that are growing 
simultaneously, the less compelling that is and the shorter the interval. If you had a scan and you’ve 
radiated one spot, that’s great. But if six or eight weeks later you get another scan and three new spots 
are growing that is not a situation where you’re going to be able to stay ahead of it at that point. So we 
really need to consider all these issues. What is the distribution of the disease in terms of number of 
growing lesions? What is the distribution in terms of time? The longer the interval and the more limited 
the disease progression over space, the better the opportunity for a local therapy like surgery or 
radiation or some combination. Now, what I’d say is the real value of systemic therapy here is systemic 
therapy has always been the cornerstone and it still is the cornerstone for stage IV disease but it can 
change the potential utility of local therapies. Dr. Iyengar has mentioned this pivotal paper by Hellman 
and Weichselbaum that came out over 20 years ago, 23 years ago, on the concept of oligometastatic 
disease. We kind of understood this outlier before that, but this really encapsulated it in a way that has 
changed how we think about this as a separate entity. But, I will say that we always recognize that the 
majority of the disease was over here. That most patients with stage IV disease the disease was growing 
in many areas simultaneously so it didn’t matter that much. You couldn’t keep up with it with local 
therapies. You needed to do a global treatment not a local treatment. But what we’ve seen happen is 
that over the last 10-12 years we had more and more therapies that lead to better control and so you 
see this distribution where now we have more patients who have this what we might call “induced 



oligometastatic state.” Not just the inherent biology of the cancer which was always a possible reason 
for oligometastatic, but you just didn’t have a big engine behind your cancer and it grew slowly.  
 
So the native behavior certainly can cause oligometastatic disease but we can force oligometastatic 
disease and induce that if we have a treatment that’s good enough.  
We’ve had EGFR inhibitors for about 15-17 years and that has led to phenomenal results. Broad 
responses that last a long time. We have ALK inhibitors. There’s more targets and more therapies that 
work with them that lead to response rates that are very good. And now, as the other speakers have 
also alluded to, we have immunotherapies that largely work for a totally different population of patients 
who have the realistic potential of doing well for years and having very broad control. But, unlike the 
typical patient with the driver mutation with a minimal or no smoking history and adenocarcinoma, 
patients who respond well to immunotherapy are often smokers, current or past smokers,  just as likely 
to have a squamous histology they’re just not the same demographic. So it’s broadened the pool of 
patients out there who can potentially have a great response that lasts a long time. So now we’re kind of 
driving things so that we have a lot more patients who are potential candidates for a local therapy just 
because we have changed the biology with an effective systemic therapy onboard that we didn’t use to 
have. This leads to this idea of induced oligometastatic and this is really the setting that Dr. Iyengar was 
speaking largely to. That you can have multiple areas of growing disease, you have a great treatment, 
and a lot of it goes away but there’s just one or two areas of residual disease. Whether that’s growing or 
not, and that may be one of the areas of timing that we need to debate, you can treat that residual area 
or two with surgery or radiation or a combination and potentially change the pace of the disease that 
follows. I have not been fascinated by the idea that you take that out an don’t see it anymore. You could 
do that with Adobe Photoshop. But what to me is interesting is that if you take it out or a ablate it and 
then it gets better that you have a lower risk of disease popping up elsewhere and people living longer. 
This is to me is really exciting. That you actually push back the timeline of the disease. You reset the 
clock even if it doesn’t mean that the cancer will never come back. If it pushes it back by one or two or 
five years it’s very valuable.  
Now, one of the questions that we will also need to tackle both in our panel and with research in the 
next few years is this because you’ve just taken out the residual disease that is the main resource that’s 
going to lead to acquired resistance. In other words, the more cancer that’s visible the higher the chance 
of it becoming resistant or is it an effect of the immune system perhaps being more on a high-state of 
alert and vigilance and leading to what’s called an “abscopal effect” from radiation. That is a debated 
point of how much is this interplay between radiation and the immune system; whether the native 
immune system or with our immunotherapy treatments. But at the end of the day these trials that are 
not large but have shown very dramatic and consistent benefits have shown that not only does it 
prolong the time before new lesions emerge but patients may live longer for this and that’s quite 
exciting. But this is still small numbers of patients and selected patients so I think we need to caution 
that it’s not everybody. I would highlight that we have more and more patients who I think are going to 
be attractive candidates for this compared to just two years ago let alone five or ten years ago now. We 
always had chemotherapy with a response rate in the 25 or 30% range but frankly the duration of those 
responses is not typically as long as we would like nor is it as deep a response. Yes, definitely chemo is 
still active and a helper but it’s a different qualitative response than we get if we hit the cancer with 
something that is fundamentally driving it. We’ve had these driver mutations we’ve known about EGFR, 
ALK, ROS1, and some others where if you hit the target with the right targeted therapy you get a 



response rate of 70 or 75 or 80% that can last for years. Single agent immunotherapy for patients with 
high PD-L1, which is about 28 to 30% of our patients, has a response rate nudging close to 50% and 
these can be very long and great responses. It’s not 80% but it is very good.  
It’s approach gives 50/50 chance in these patients for a great results. Now in most of the patients who 
don’t have a drive mutation we are choosing between immunotherapy alone and immunotherapy 
combined with chemotherapy which has a response rate of 50-60% approaching 60%. So more and 
more of our patients have the potential of having their tumors shrink but having it shrink a lot more and 
for a longer period of time.  
Now one issue is that I do think we need to highlight that oligo means “few” and so oligometastatic 
applies to one to three perhaps and as we’ve discussed it could be maybe in some trials up to five. There 
are a couple of trials that are going up to 10. But, I think that this is a bit of the streetlamp effect of well 
it’s easy to get patients and we can get more patients on the trial if we broaden the eligibility but that is 
the streetlamp effect; being I lost my keys in the dark alley but I’m going to look in a well-lit street 
because the light is better there. But that’s not the point. Doing the study in the wrong patients could 
really undermine the benefits and that’s my concerns about this. We’ve also seen a self-selection where 
the majority of the patients enrolled on these trials have had few, typically one, metastatic site. In fact in 
the MD Anderson trial by Dr. Gomez, they call it “0-1” as a category. Zero being none of the metastatic 
sites are there but the primary tumor is left behind. Those patients in some of these trials do 
significantly better than the patients with two or three or more. So I am wary that just the primary being 
visible or one other spot is a lot better than two which is a lot lot better than three or four or eight. I do 
think that this doesn’t necessarily apply well. So the concept is really is a lot like a game of whack-a-mole 
and that’s one of the ways that at least some of the medical oncologists have kind of dismissed the idea 
of local therapy. That you can’t keep up with it. That makes sense if you’re trying to hit four things  
popping up at the same time. If we’re thinking about surgery or radiation or some combination and by 
the time you take out or ablate one, new things are popping up before the next scan. You’re never going 
to keep up. But, the appeal of our systemic therapies working is that this may still be the process but it 
slows it down tenfold and you can definitely still play and win at whack-a-mole if the rate of new things 
popping up is 1/10th of what it was before. That I think is the interplay. Even if doing surgery or radiation 
is still a game of whack-a-mole you can do much better with that if systemic therapy is significantly 
slowing down the engine and making it possible to have just one or two lesions popping up every year or 
two or three rather than five things simultaneously with every scan. Now, this is not standard of care 
just yet and I think this is another thing that we need to discuss as a panel and will continue to evolve. I 
would not want to imply that everywhere people are getting treated everyone should be getting all of 
their disease resected or ablated once after their first response. But, it is something that is gaining 
traction and gaining mention. This is the NCCN statement, ”Patients with limited-site oligometastatic 
disease and good PS (performance status) may benefit from aggressive local therapies to the metastatic 
and primary sites with clinical data suggesting the possibility of long-term survival.” It’s pretty tentative. 
It’s doesn’t define “with limited-site” is, it doesn’t say with one or two, it leaves a broad ranges of 
judgment, “good PS” and “aggressive local therapies”. It doesn’t say everyone should get SRS, 
stereotactic ablative body radiation, or surgery. But, it is a reasonable thing to think about and it doesn’t 
say that this will cure people. I would say that we may see that some people have a survival that turn 
this into such a chronic disease that is may not limit survival which would be amazing if we could turn 
metastatic lung cancer into something that needs to be managed like diabetes. It may not go away but if 
people live with that for years, and years, and years, that is certainly the next best thing to cure.   



 

Panel Discussion/Q&A – Moderated by H. Jack West, MD 
 
(JW) So, I’ve gotten several questions online. I’ve gotten several submitted here on paper and I’d invite 
others to continue. We have plenty of time for Q&A. One of the questions that comes up, and this is 
online, about whether there’s some sequence of metastatic spread such as brain and then adrenal and 
then bone. I’d field this and say that there is definitely not a pattern of lung cancer for instance that 
typically goes from lung, to bone, to brain, to adrenal at all. For reasons we don’t yet understand, but I 
hope we will in the next decade or so, some cancers have a proclivity to spread to the brain. Some even 
of the same type spread to the liver, the adrenal glands, other parts of the lungs and we just observe 
that someone’s cancer will have a great tendency to spread to the liver and then other will go to the 
brain or the bones much more than to the lungs. Some kinds of cancer, one that has historically been 
called bronchial alveolar carcinoma and now is differently called lepidic predominant, have a great 
tendency to spread with … (video difficulties). There is definitely not a pattern, in terms of a population, 
of cancers that lung cancer invariably spreads first to the bone or the brain and then in some order. It’s 
just very individualized and at some point I hope we can better predict that pattern. What we do 
sometimes see is that certain cancers like small-cell lung cancer has a greater tendency to spread to the 
brain. Squamous lung cancer does not spread to the brain as commonly as adenocarcinoma. Patients 
with prostate cancer often spread to the bones before anything else. But we still have a lot to learn 
about that. I  don’t know if the panel has anything to add to that. (PI) I would echo your comment Dr. 
West. I would say we don’t know in terms of the order of spread. Sometimes radiation oncologists who 
see a lot of patients with bony metastatic disease will anecdotally say that patients with bone only 
disease may make it easier for us to make their disease more of a chronic disease. I have some patients 
who I’ve been treating for 7-8 years who keep popping up bone mets every six months, eight months, to 
a year and I’ve treated them 10, 12 times but they’re still living and their quality of life is quite 
reasonable. (JW) But, I think it actually does bring up a question. I highlighted brain metastases as a 
solitary site, adrenal, those are clearer. One thing I learned in my training was that it’s never solitary in 
bone and I think the liver is an area that we are not as optimistic is going to be a solitary site. That some 
sites, a dermal metastasis under the skin, is much more concerning than a stray lung nodule in someone. 
We have historically painted metastatic disease far too much with one brush and I think that we will 
need to refine that better both in terms of number but as well as the locations and whether there’s two 
different organs involved or one and things like that. We’re going to be much more discriminating about 
those differences in coming years. Eric you had a comment. (EV) I wouldn’t say never. I think much more 
rare because I have a few cases myself with solitary bone that have done very well before with targeted 
therapy. So, I think it happens. And also, when you say we’re going to learn more about maybe the 
biology of tumor, but I also think we’re going to have to look maybe at the biology of the host and 
maybe that also plays a role as to how these tumors behave. A little more than what we’ve done in the 
past. We’ve concentrated on the biology of the tumor, but I think there may be some host biology we 
need to explore particularly with this immunotherapy question that’s coming in. (JW) That’s being 
integrated much more when we talk about immunotherapy and this has to do with both the so called 
“hot tumors” and “cold tumors.” There’s certain tumors that engender a brisk immune response and 
others that do not seem to be as immune-sensitive they’re called “cold tumors.” Some it may be their 
constitution, certain features of their immune system, that we can learn about to try to figure out why 



their immune systems are heavily activated or very complacent. So, there’s much more to learn about 
that.  

(JW) We have several questions about specific areas and I would invite both Eric from the surgery 
perspective and Puneeth and Vivek to speak on radiation. The issues with regard to adrenal metastases. 
We’ve definitely seen more literature with adrenalectomy surgery so what would make that more 
attractive for one approach or another. Maybe Eric, you can start. (EV) Surgery is better, but no. I think 
this is another area where minimally invasive surgery has had an impact. If the metastasis is small 
enough and a laparoscopic adrenalectomy is in good hands it is an easy surgery to do and easy surgery 
to recover from with very little morbidity. So, that’s an option. There are others where the metastasis 
may be much larger where surgery is a more serious undertaking. I’m not a laparoscopic surgeon so I 
can’t comment much further on that, but it’s definitely an area where this is an overnight stay surgery. 
(PI) With respect to radiation, and I’m sure Vivek will also comment, we do SBRT or the high-dose 
radiation for adrenal mets all the time. We in fact can do it for both sides simultaneously. The thing 
about it is there are some normal structures that we certainly need to be aware of in these areas 
depending on whether it’s left or right sided that we need to take good care about. But, in general we 
can do it and there are some groups that will actually not stop a certain type of systemic therapy during 
the radiation for the adrenal met. For instance, if someone is on a targeted therapy for an EGFR or ALK 
relevant cancer they won’t stop the targeted therapy. The same thing may go for immunotherapy. Of 
course we’re a lot more careful with the standard chemotherapy so it’s certainly an option. In terms of 
practice patterns at our institution, if it’s a patient that’s had multiple mets that have been treated with 
some form of local therapy over a period of time it’s really about the timing. If it’s something that’s de 
novo, it’s the first time that it’s presented, and it’s the first location of metastatic disease we really 
would like to work with the surgeons to get that maybe resected. But, if it’s after some period of time 
with certain amount of systemic therapy with certain number of lesions we now go the route of 
radiation. (VM) I think that’s very reasonable. I think that the original data on the isolated or precocious 
adrenal metastases was at diagnosis. Patient had a lesion in the lung and had a isolated adrenal gland 
metastasis and those were removed surgically. Back in the day predating the SBRT techniques we 
sometimes did fractionated radiation for those patients that couldn’t have surgery. I think as things have 
evolved what we’re seeing a little less of is that patient population. I think as our imaging has gotten 
better we’re finding fewer patients that just have a lung lesion and an adrenal lesion. So I think it 
becomes more tailored to the multidisciplinary team. (JW) So with regard to other locations, pleural 
effusions are not uncommon and Eric you addressed the concept of pleurectomy. Puneeth did you have 
any patients with pleural effusions in these trials? How would radiation address pleural based diseases? 
This is not a real strength of radiation over surgery. That’s my interpretation; not only is it less likely to 
remain visible but it’s not that amenable to radiation. I suspect that most of the patients in these 
induced oligometastatic trials were not those with stage IV by pleural effusions or pleural studding. (PI) 
Right, so I agree. At our institutions we say we can SBRT any site except maybe a few very very sensitive 
ones. Some of these pleural or chest wall based lesions we do SBRT. We don’t use the highest doses 
we’re capable of. We tailor to the location of the disease. In fact, I will say though that I  think a lot of 
these oligometastatic disease trials including some small-cell oligometastatic disease trials they would 
consider pleural effusion if maybe you were at diagnosis but at the time of the registration if the pleural 
effusion had resolved and there was no obvious site of disease I think those patients were included in 
those trials. But in general I think the presence of a pleural effusion at the time of registration would 
certainly be one that would disqualify patients from being on these studies and therefore would 



probably disqualify patients form being treated in this kind of approach. 
 
(JW) What if you had somebody who presented with stage IV disease by pleural effusion and that 
resolved and there was one or two of these? (PI) I would consider radiating those sites to be honest with 
you with SBRT. (JW) Eric, any other thoughts here? (EV) Well, I kind of answered that a little earlier, but I 
think there’s one question we don’t have an answer to. Let me backtrack. Surgically, a pleurectomy is 
very easy to do on the parietal side. Well, the visceral side is different. It’s a different operation. So, the 
parietal side is the side on the ribs side of the pleural sac. The visceral side is the lung side. It’s a lot 
easier to remove the rib side of the pleura, the outer part of that sac. With very little morbidity it’s 
technically a lot easier to achieve a near-complete pleurectomy. To do the same on the lung side it’s 
very hard. It’s like trying to peel an orange. Often you get wet because your fingers get into the orange. 
Well, it’s the same thing here. You end up tearing the lung a lot and it’s not as easy to peel out that 
envelope on the lung side. So, there may be a difference as to where the potential role of surgery would 
be in patients with oligometastatic pleural implants. Whether grossly their disease was entirely on the 
outer side, whether it was on both surfaces, or only on the inner surface. You cannot address that 
radiologically. You can only look inside and see what side of the pleural sac the disease is. Most patients 
it’s on both surfaces. But there may be a population of patients who have gross isolated disease on the 
chest wall side where surgery is easy and low morbidity. Maybe these are patients that would behave 
differently, I have no idea. (VM) So Jack when you study for your boards and you take a test and cancer 
question and there’s A, B, C, and you pick or bubble in the right answer. I think in the world of lung 
cancer that we’re in today there may not ever be a true right answer. There’s just an answer for that 
particular time and place for that snapshot. There are patients where the thoracic surgeon is doing an 
operation that if you just look at that snapshot you think “well God that’s crazy.” But if you actually look 
at it that for the six months before that they refuse to do the operation, this patient has stood the test 
of time, and now all of a sudden you’re like this is a different biology. This is a different patient because 
I’ve been able to watch this story unfold over time. I think that’s the same thing that Puneeth just 
mentioned. Well it’s fair to reflexively not treat somebody that has a malignant pleural effusion but after 
time if the malignant pleural effusion hasn’t run the same story that we would expect and this person is 
around and there’s two isolated spots I might treat them. So, I guess what I’m trying to say is that some 
of these questions can be answered one way today and two months later totally differently and yet still 
we have diametrically opposed answers yet both being correct.  

(JW) A couple of questions came in that I can handle answering. One is “how do you diagnose lepidic 
predominant lung cancer?” That is based on how it appears under the microscope. It’s what’s called a 
histologic diagnosis. So it requires a biopsy, it requires looking under the microscope, and basically it’s a 
pattern recognition. It typically goes with a clinical pattern of kind of wispy what may be called ground-
glass opacities  in the lungs or an infiltrate. It’s typically limited to the lungs. I would not consider this a 
cancer being lepidic predominant if there’s multiple bone and adrenal metastases in this patient. The 
diagnosis is based upon how it appears under the microscope.  

(JW) Another questions that comes up is about the size of lesions and the value and utility of radiation 
and Vivek you mentioned that smaller lesions are often most amenable to SABR. It would apply as well 
to SRS in the brain. So, can you speak more about that. Is there a cutoff or how do you frame the 
concept of the utility and benefit of radiation for smaller and what constitutes smaller? (VM) I’m not 
sure that we really understand these things as well as we would like. But intuitively the smaller the 



cancer the more likely we are to control it.  
 
So we probably control things that are two centimeters better than we control things that are four 
centimeters better than we control things that are six or eight centimeters. There are some simple 
treatment planning issues that as the size of the tumor gets bigger your ability to deliver these very high 
ablative doses becomes more limited because you’re driving so much dose through some adjacent 
normal tissues. So somewhere in the neighborhood of about five or six centimeters it becomes a little 
bit more challenging to deliver those ablative doses. Now there are strategies for dealing with that. You 
can lower the dose and do a few more fractions to get to the same biologic effect. That’s sort of what I 
was getting at in terms of the size. I don’t know if you have other thoughts. (VM) That’s exactly right. 
What we do is called “risk adaptation” if you will. If we’re nowhere close to any normal tissues that 
would be concerned to be radiated and the lesion is small we can go as high as we need to. The closer 
we get to normal tissues and the larger the lesions get the less high-dose we can safely give which is 
basically what Dr. Mehta said.  

(JW) One of the interesting aspects of the study out of MD Anderson that I’m not sure made it into 
much discussion was that the patients who had local ablative therapy, most commonly radiation 
sometimes surgery, after a good initial systemic response for three months is that the benefits were 
very pronounced in the patients with an EGFR mutation or ALK rearrangements especially. Puneeth 
you’ve also done some work specifically with Erlotinib although not restricted to EGFR mutated patients. 
Can you speak to any possible synergy or why radiation might be particularly amenable to combination 
with targeted therapies like EGFR inhibitors? (PI) Absolutely.  One of the prevailing concepts with EGFR 
mutant cells is that they have had a disruption in their ability to sense DNA damage and for the cell to 
respond to DNA damage. Under a normal circumstance in a normal cell when it’s DNA gets damaged 
there is programmed events that cause it to die. In a cancer cell some of these programmed events are 
awry especially so in EGFR mutated cells. There’s a thought that EGFR mutated cells are generally 
resistant to certain therapies or become resistant because they have an altered DNA damage response. 
So when you start using some of these ablative or higher doses of radiation you’re probably able to 
overcome some of the DNA damage response deficiencies that are present in these cells That’s why you 
may see a better tumor control outcome in these populations. (JW) Other thoughts? (VM) It’s 
interesting. So there’s that observation and the stereotactic literature. There’s some emerging data that 
some of those EGFR patients, say in head and neck cancer, where they were getting a targeted therapy 
we would have thought that that would have panned out and yet the chemotherapy proves to be better 
in that population. Do you have an explanation for those observations? (PI) So I think at least the 
biologists in our groups suggest that some of the reasons why things are not overcome as well is 
because of not just the inherent radiation resistance of those EGFR mutated pathways but also because 
of the hypoxic state of the head/neck situation which may be a little bit different from a lung cancer 
situation. That’s why there’s not as great of a durable response in that setting as there would be for lung 
cancer setting.  

(JW) One of the questions that comes in is about a patient with a long history of BAC, again this 
bronchial alveolar carcinoma. It’s name has changed to lipidic predominant but this is characterized as 
multiple lesions over time. Often a pretty indolent pattern but multifocal within the lungs. The question 
is basically should this be considered as a setting where we would want to favor a local approach of 
ablative therapy? For this I wrote something literally five or six years ago, I think in 2012, that is on the 



GRACE site that is a proposed treatment algorithm for multifocal BAC with a caveat that this is not hard 
evidence based it’s just my judgment of how I would approach it.  
But, I think it still holds up as a good judgment and that is that you do need to think about the question 
of what is growing at a clinically significant rate. If it is nothing then don’t worry about treating it all; 
though I would not be enthusiastic about treating with surgery or radiation five or three or any number 
of lesions that are really not changing at a rate of more than a millimeter a year. But, if there’s one or 
two, local therapy makes sense and if there’s four or five or eight systemic therapy makes sense. If it 
follows this pattern over time of one lesion growing and you radiate or resect that and then two years 
later another is growing, tackle that. That’s my approach and I think that bronchial alveolar carcinoma or 
BAC is the concept that I was speaking to in my own presentation about don’t categorically exclude 
multifocality as a reason to do local therapy even if there’s more than one lesion visible. But, it has to do 
with what if anything is growing at a clinically significant rate at the same time. Eric why don’t you 
speak. We’ve shared many patients who have had resections maybe over time and we always have 
these judgments in the tumor board. (EV) Yes. I think you have to think the growth of lipidic 
adenocarcinoma as there’s a continuum. There’s an early phase where you don’t have to do anything. 
They’re not going to spread, they’re not going to cause harm, but there’s a phase where that moves up 
the line and it becomes more invasive. Once the invasive component is more than five millimeters 
suddenly there’s a risk that it may spread. The correlation unfortunately with radiology and histology is 
not perfect. It’s a good guide but it’s not perfect. I have no problems in watching someone who has a 
pure what we call radiology wise a “ground-glass opacity” that’s not growing and is under three 
centimeters in size. Because if I was to remove that the odds are very high that the pathologist would 
see either what’s called “adenocarcinoma in-situ” which means that that’s just there it hasn’t gone 
anywhere else. It’s not gone through the membrane and it’s not going to spread and do damage. Or 
minimally invasive adenocarcinoma which means that there’s less than five millimeters under the 
microscope of invasive component to this tumor. Those also don’t spread. They don’t do damage. But, 
once it’s over five and the more you have in size seven, nine, twelve the higher the size going back to the 
size question the more likely this particular lesion is likely to spread and cause harm. Our approach has 
been that we watch things and when things change or when things become not bigger but denser. So 
when a pure ground-glass opacity on an x-ray becomes denser that’s because there’s a higher possibility 
that there’s a bigger invasive component. Ideally you want to treat them before they go to a stage 
where it has a potential to spread and that’s the art. We watch those that change either they get bigger 
or they get denser everything else being equal, patient being otherwise healthy with a good life 
expectancy, we will offer local therapy. Now in offering local therapy for that particular lesion you have 
to be cognizant of the fact that they’re at risk that these other lesions will also change over time and 
your approach to these patients should always be parenchyma sparing treatment. So don’t remove too 
much lung because at some point in time if you treat one, two, three, four of them, suddenly they run 
out of lung. So that’s where it’s important to have a discussion is this a wedge where I’m not going to 
take out too much lung or is it better to treat with stereotactic radiation. These are strategies. But in 
general when things change everything else being equal I’m in favor of offering treatment. (JW) Similar 
thoughts for you guys? (VM & PI) Yes.  

(JW) One question that came up, someone had protons and mentioned that they required a lot of 
planning scans and they were worried about the risk conferred by all of the scans in the planning 
process and the radiation involved with that. My sense is that that’s really quite trivial both in absolute 
number and compared to the risk of the cancer and not just something that has the remote possibility of 



happening. But can you guys speak at all to the risk that you really see if you see a patient talking about 
the risk of all the scans that are required to do a good planning session?  
(PI) Sure. This applies not just to protons but the standard conventional radiation photons and as Dr. 
Mehta alluded to in his talk the use of image guidance, or these images that we take during or before 
the treatment to ensure localization and accuracy of our treatment, has become a very essential part of 
our practice pattern. I tell all my patients if they ask, that the dose that they’re getting from these extra 
images is minuscule compared to the actual dose they’re getting from our curative radiation. So 
certainly the risk of those extra images are far outweighed by the potential benefits. (VM) I think that’s 
completely true and I think many of our departments have taken further steps to reduce that risk by 
creating scans that deliver less dose of radiation when they do the scan and when we are identifying the 
target just before treatment. Doing partial scans if that’s a possibility. So it is a miniscule dose and then 
we’re further reducing that dose. I will say that just to add a little something the FDA at the end of this 
year early part of next year will be ruling on a new radiation device that is sort of the counter to what 
we were just talking about. They plan on injecting PET agents just prior to every radiation treatment and 
using that PET image to drive the radiation does so that there are technologies that will actually increase 
the amount of radiation imaging as we deliver that dose in the hopes that because we’re getting more 
accurate targeting we’re actually reducing surrounding tissues. So there’s always going to be a little bit 
of this, but again in comparison to the therapeutic dose a miniscule amount.  

(JW) One other question that comes in I think I can field is about tumor mutational burden and this is a 
different issues. Tumor mutational burden is basically the number of mutations that are detected in the 
molecular analysis of a cancer. So typically the cancers that have a driver mutation are kind of a ninja 
that doesn’t need to have a large number of mutations to have much effect because it’s so effective but 
it’s in stealth mode versus a mob scene which is what other cancers tend to be which is not that 
coordinated or stealthy but they just have the sheer volume to attack. Some cancers are driven 
predominantly by one very effective mutation like EGFR or ALK, others like small-cell lung cancer it’s not 
likely to be taken down by hitting one mutation because it’s actually driven by a dozens or even 
hundreds of mutations all contributing a bit. That’s part of why our pill based therapies, that are great at 
attacking a driver mutation, don’t work for many other kinds of cancers. But tumor mutational burden 
has been associated with efficacy of immune therapies. It is not a perfect correlation but in general the 
cancers that have more mutations are more likely to be detected and effectively neutralized attacked by 
the immune system. It’s almost like lottery scratch tickets. You may not have a good chance of winning 
with any one but if you have a big pile of them you have a better chance of winning than if you have just 
one. So in general, the cancers that have a large mutation burden have generally had better efficacy 
with immunotherapies but it’s not at this point, November of 2018, a standard of care test. Right now 
the marker for PD-L1, a protein on cancer cells that is kind of an ID tag that can be forged by their cancer 
cells to elude the immune system, that protein is the standard of care for predicting which patients will 
benefit more. They have nothing to do with each other. Tumor mutation burden and PD-L1 are two 
totally unrelated markers. They each seem to have a predictive ability but at this time PD-L1 is a 
standard of care to test for. Tumor mutational burden is something being studies and may emerge as 
something we look at but isn’t replacing anything and is not a standard of care.  

 
 
 



 
 
(JW) I’d like to turn to the question of immunotherapies. We’ve all mentioned that immunotherapies 
are changing things. That they are conferring more patients to good responses and kind of teeing them 
up for potential local ablative therapies. But, how much or how little do you think that there could be 
some good interplay between a local therapy and if so does that mean that this is more likely to be with 
radiation and the so-called abscopal effect the benefit of the immune system outside of the treated area 
and does surgery have any such interaction at all potentially? Maybe we could start with the radiation 
approach. (VM) I think that abscopal effect has been sort of documented and seen in certain cancers not 
in all cancers. I think that there is emerging data of immuno-oncology agents and radiation showing that 
there’s some synergy that we didn’t previously understand and we’re working on the timing of when to 
give the radiation relative to those immuno-oncology agents. So there’s still a lot to be learned but I 
think that that’s a potentially exciting area. That’s kind of what I would say at this point. (PI) Yes. I agree. 
Certainly we feel that for renal cell carcinoma, for melanoma, for some of the what we would consider 
more immunogenic tumors that there is some synergy meaning we can irradiate one lesion and then 
three other lesions that have not been irradiated but do get exposed to a systemic treatment. There’s 
actually a benefit because of another lesion being irradiated. So I think in those cancers the data is more 
convincing. I’m not 100% sold on non-small cell lung cancer. We still have to generate more data. But I 
do know that there are trials being developed right now where even in oligometastatic non-small cell 
lung cancer patients or even beyond oligometastatic patients with a widely metastatic disease. Their 
plan is to radiate a few lesions, not all but a few, along with immunotherapy to see if that synergizes the 
immune system to act on the lesions that have not been irradiated. That question hopefully will be 
answered in a more systematic approach through these clinical trials. (VM) Before we get to Eric. Would 
you take a stab at a general question? Do you think that radiation treatment stimulates the immune 
system or suppresses the immune system? (PI) Stimulates. There’s some data from Stanford that 
suggests that there’s maybe both. A mixture of those two, but I think the overall benefit is probably one 
of a support of the immune system to act further. (JW) Commentary. Would you say a minimally 
invasive approach? Would you say you’re talking about the minimal disruption to systemic therapy? I 
would say that one thing about systemic therapies now is that more of these are less toxic. You don’t 
need to miss a beat with starting them back on targeted therapies or immune therapies don’t require a 
huge amount of fortitude oftentimes. But having minimally invasive surgery approaches less recovery 
time can only help but so thoughts on the interaction with the immune system. (EV) So as far as the 
timing, the few patients that I’ve done on immunotherapy I have not stopped it and I’ve just continued 
right away same with EGFR TKIs. So as far as timing, as long as the patient can take it it’s not an issues. 
Its not like with cytotoxics where you need the marrow to recover and everything else to recover. There 
may be some patients where there is a risk of pneumonitis where that could hurt you perioperatively 
but we’ll deal with that. As far as immunology, the immune system and surgery, you are correct that 
there is some data to suggest that minimally invasive approach there is less diminution of immune 
status of the patient perioperatively than there was with open surgery. That’s comparing to 
conventional open surgery. I’m not sure that today’s open surgery is as immunomodulating as it was. 
One of the issues that worries me a little though is the  timing of surgery with immunotherapy. There 
are some theories out there that for those drugs to work the lymphatics and the lymph nodes have to 
be intact and aware. If you go in surgery first and you clean all that out and you come at it afterwards 
with immunotherapy you could potentially not see the same effect as if you went with immunotherapy 



first and surgery second. That’s one of the things that’s going on in the surgery literature, but it’s all 
theory right now.  
There’s no data and that to me is going to be one of those areas that’s going to be the most fascinating 
to study is how much of an impact does radiation therapy have on the potential of these drugs, how 
much surgery does is well and we are in the unknown right now. A lot of theories. (VM) So Eric, just to 
follow that up there’s sort of this opinion that we sometimes hear from patients that surgery triggers 
metastases and there’s actually some literature suggesting that surgery triggers metastases. Do you 
have any comments on that? (EV) That literature is mainly in the Reader’s Digest. There’s very little 
evidence of that. I’m sure there is a patient here or there. A lot of that comes from grandma. Grandma 
who they opened up and they closed her up and three months later the cancer was all over. Well this is 
in a time where we didn’t have imaging like we have today. We didn’t have PET scan like we have today 
where we would have identified grandma as having non-surgical disease from the get-go and never 
opened her up. I’m sure there is a case here and there but overall the answer is no; there is no evidence 
of that.  

(JW) One interesting question before we get to our last and that is the one issues with local ablative 
therapies someone raised online is that well you wouldn’t qualify necessarily for clinical trials because 
you need to have some measurable disease and I would say yes that’s probably true. Many trials do 
require measurable disease but the fact of having no visible disease for a long time isn’t the worst 
problem but yes it is a realistic issue.  

(JW) The last question I’d like to ask is just a general one of where do you see local ablative therapy for 
stage IV right now in terms of being a standard of care? I’ll throw out my answers. I would call it a 
reasonable standard not the standard but I would emphasize that it really needs to be for a selected 
population. It’s a tool and it’s like an EGFR inhibitor that yes it is potentially very very helpful for patients 
who are well selected and that is not a coincidence that we have these trials that have enrolled 29 or 50 
or a few dozen patients over years. This isn’t something where there’s a deluge of patients out there 
because I think if we were to study ALK inhibitors unselected we would not see good results. But, if you 
pick the right patients for it you can get very good results and right now there’s still some judgment 
involved. I just think the key is it is a very appropriate thing to do for well selected patients but I 
wouldn’t be too heavy-handed in calling it something that most patients should be getting at this point 
particularly if they have more than one or two or three lesions. Maybe we can work our way down 
Vivek. (VM) I think it’s a really challenging question because there’s an intellectual answer which I think 
is kind of what you gave that there is a select group of patients that would benefit from it and then 
there’s the patients that you see in your clinic where you’re trying to figure out what the right thing to 
do for them is. I think it’s an exciting time to consider local therapies in those patients. If you had a 
crystal ball and you knew who was going to benefit you would obviously only treat those patients. At the 
same time if you had that crystal ball you would only give the drugs to the patients that needed it. 
Sometimes we look at the healthier people in front of us and give them the benefit of the doubt and 
want to treat them more aggressively. Other times we wait for people to stand the test of time and then 
try to give them the benefit of the doubt. I think we’re trying to do our best job at judging these patients 
in an inexact science with incomplete information. (PI) I agree. I think what Dr. West and Dr. Mehta are 
saying that we try to be both intellectual and pragmatic at the same time. I will tell you honestly that our 
approach at our institution is if we have a trial open for that population of patients we try to put the 
patient on the study especially these oligometastatic patients because we don’t have a definitive 



answer. Certainly not based on these very small studies that we described today.  
 
But the more relevant question is if you don’t have a trial open at the place that you go get treated, I 
think that it’s a very reasonable approach that if you have gone through multiple cycles of systemic 
therapy and now you’re on a second or third-line and you have one lesion that’s progressing why not be 
pragmatic and stay on that systemic therapy and treat that one lesion with a local ablative therapy. I 
think it’s absolutely reasonable. I think the question becomes less reasonable when you’re trying to 
bring it more towards a first-line approach because quite honestly as I mentioned too in my talk I don’t 
know if immunotherapy is going to make the benefit of local therapy greater or less or the same. So if 
I’m uncertain about that then I can’t be so gung-ho about bringing it into a first-line setting. I think for 
me in our group when it’s progression and people are starting to fail certain classes of drugs and moving 
onto the subsequent classes or trying not to we’re much more pragmatic. I think probably in an earlier 
line approach, first-line approach or where the patients are getting started, we’re probably a little more 
dogmatic. (EV) I agree with everything that has been said. Everything we do is weighing risks and 
benefits. We can judge the risks right now but the benefits we have no idea. So the way I look at it is if a 
patient in such a scenario, by the way the presentation you gave I think explains very along our lines of 
thought is at, at diagnosis down the road oligo-progression all these things play into our decision 
making. What I tell the patients is listen if it was like  popping a zit and I get you home the next day I’ll 
do it. I don’t know what the benefit is but the risk is very very low. On the other side, if the risks are very 
high and I have no idea what the benefit is or are then I probably should back off a little. That’s the art 
right now until we have science to back it up. (JW) I think that’s a great point. That’s really a large part of 
my view is that concurrently we have emerging data if not perfect data but emerging data that the 
benefits are potentially great. It doesn’t have to be curative but it has a good chance of being beneficial 
and a pretty low risk of real harm especially as the burden in terms of morbidity with either radiation or 
newer surgical techniques gets lower the burden of proof doesn’t need to be as high. So it doesn’t mean 
we should be cavalier about it and we shouldn’t jut do it for 12 lesions for everybody but I think we 
should modulate how intensive we need to be and how restrictive we need to be based on the challenge 
of the treatments in front of us.  

(JW) I’ve gotten some other comments that came in just thanking our panelists which I really want to do 
as well. Thank you guys so much for taking the time and putting together great presentations that are so 
accessible to people here and the broader community of people out there not just doc speak. I want to 
thank GRACE and everyone here who has made today possible.  


