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SHARON PARMET, HOST:
On this episode of INside the OUTcomes, we dive into a topic that doesn't always get the spotlight it deserves, cancer rehabilitation. While cancer treatment often focuses on the disease, many patients face challenges that extend beyond the tumor itself, and they experience fatigue, pain, muscle loss and functional decline. To help us unpack this, I'm joined by two guests: Dr. Sam Shahpar, section chief of cancer rehabilitation at Shirley Ryan AbilityLab, and Dr. Ishan Roy, an attending physician and research scientist at Shirley Ryan AbilityLab.
Welcome to the podcast, Drs. Roy and Shahpar.
I want to talk a little bit about what kinds of challenges people have when they're undergoing cancer treatment that may be something that can be treated with rehabilitation. Dr. Shahpar, if you want to tell a little bit about yourself and maybe answer that question to start off?
DR. SHAHPAR:
Sure. Thank you for the introduction. 
So, as you mentioned, my name is Sam Shahpar. I'm the section chief of cancer rehabilitation. I've been here at Shirley Ryan counting my training coming up on 17 years now. Within that time, I've seen the world of medicine and rehabilitation, but particularly cancer rehabilitation, go through an evolution. 
When I started my training, cancer rehabilitation was really an afterthought. Most people had no idea what it was, although we're still building that knowledge base and awareness. But really, we had to advocate. It was not uncommon for me to have to talk to insurance companies to say that individuals with cancer deserve rehabilitation. They can benefit from rehabilitation and we can help them. Over the course of time, the periods of fighting for justification have decreased while we're trying to build up our evidence to show what's the best ways to intervene with these patients.
Part of the reason I got into this field was growing up, you know a lot of people, your neighbors, your teachers, your friends. There wasn't anyone I knew that wasn't touched by cancer in a certain way. And when I learned about the rehabilitation field, I saw that this was kind of a missing component.
We had developed a lot of aspects of neurologic rehab, amputation, and cancer patients were mixed in, but I recognized there were some unique issues that needed a different type of expertise. They weren't lumped in like everyone else, although we can use some of the same rehab techniques. And so as we start this training, developing my expertise and our facilities and our therapists and our nursing staff, the expertise and understanding those unique challenges, and it's really been rewarding to be able to help people going through that process to understand there are avenues to improve themselves.


And so when someone's diagnosed with cancer and begins treatment, they may feel a wide variety of symptoms and physical changes. It really depends on the type of cancer they have, the type of symptoms they have, the extent of disease they have, and may lead them into initially what types of treatment they're going to be looking forward to in terms of immediately and down the road. And part of our job is really to help kind of map out that course.
So with our expertise, we start assessing and looking at the individual's prior related function, so even before their diagnosis, how they're moving around, and helping them map out their course to figure out what potential changes they're experiencing now, but also what they may be experiencing moving forward. And so it's really a broad spectrum of a holistic view to make sure that patient remains as optimally functioned just for their daily life, but also for the tolerating their treatment moving ahead. 
SHARON:
What kinds of physical changes would someone undergoing say chemotherapy have? I mean, I know it's different for each patient, but what are some of the big buckets of physical changes? 
DR. SHAHPAR:
So some of the big buckets, I think it's fair to talk about of physical changes. It may not be in terms of appearance, but fatigue. So cancer-related fatigue is one of the most common symptoms or diagnoses that are across all diagnoses. And really cancer-related fatigue is different than usual fatigue because this is fatigue not relieved by rest. So normally you had a long day, you get some rest, you feel better. This cancer-related fatigue is persistent. And so no matter how much rest you get, you may be feeling like you're sleeping too much, but due to the cancer itself or some of the treatments, your body is just always tired.
One of the other aspects, and this will kind of lead into a little bit with Dr. Roy's expertise, is we talk about, in essence, our muscle strength, but also kind of the volume, kind of our muscle bulk. And there's different ways that we lose that, but one of those ways is cachexia. And I think Dr. Roy may be best as that's his expertise to chat a little bit more of one of these challenges that they face.
SHARON:
Dr. Roy, can you tell a little bit more about your background and then maybe get into what cachexia is and how that impacts rehabilitation for people with cancer undergoing treatment? 
DR. ROY:
Sure. Yeah.
So as you said, I'm a physician scientist at Shirley Ryan AbilityLab, and I actually got involved with cancer rehabilitation a little bit differently in that I chose to actually work with cancer patients first because of my dissertation work. So my PhD work was actually on pancreatic cancer biology. And near the end of my PhD, I realized that metabolism was a really important part of cancer biology, and that not only was their cancer metabolism in terms of the tumor, but also that people's bodies metabolism was changing as well. And that made me start to think about cancer in a more holistic way. And I discovered that cancer rehabilitation was a clinical field that was sort of exploding. And so then I made a decision that as a clinician, I wanted to be in physical medicine and rehab and then subspecialize in cancer rehabilitation.

Now, once I made that decision, one of the first things that became obvious was that folks with cancer across the board lose muscle. And it happens for a lot of different reasons. It can happen due to chemotherapy, but it can also just happen due to burden of disease. Actually, probably half of all cancer patients at some point during their disease process will experience cachexia. And so cachexia is muscle wasting due to cancer or other chronic disease. We know a little bit about why cachexia happens. 
Inflammation is a big factor secondary to the cancer treatment, but there's a lot of research that still needs to be done in terms of understanding that sort of systems level biology in someone who has cancer. In rehabilitation though, we're really set up to address a lot of the secondary issues that happen due to muscle wasting, like fatigue, like weakness in specific functional tasks. And I think that's still a bit of a missing link at the national and international level is leveraging cancer rehabilitation clinicians in the process of cachexia.
So far we've kind of touched on fatigue and muscle as issues. The other sort of, I would say really big bucket that we haven't mentioned yet is neuropathy in terms of things that patients experience during chemotherapy. 
SHARON:
So how does rehabilitation address these potential outcomes? 
DR. ROY:
So for my clinic, if someone comes to me having neuropathy or fatigue or muscle wasting, what we're trying to do is understand how that is affecting someone's daily life. And how that's affecting how they can function in whatever their particular goals are in their lives. And I think that's a core principle for all rehabilitation clinicians. And that doesn't change in cancer rehabilitation. 
We then try to understand if there are medical ways, nutritional ways, therapy ways that we can address those impairments that are leading to those functional deficits. Now that approach becomes unique depending on what type of cancer someone has, what type of treatment they have, what stage of cancer they have, what are their other comorbidities, what's their sort of other social and occupational sort of demands in their lives.
And so that's where being a rehabilitation clinician that can customize that approach for each patient is important. So this is not, I think what cancer rehab clinicians bring to the table is tailoring our multidisciplinary approach to each patient situation. And the expertise comes from knowing and being able to understand what the trajectory for particular patients are under different circumstances.
DR. SHAHPAR:
So I think Dr. Roy did a good job of covering how that assessment is relatively standard, meaning we do a global assessment, not just how strong is your arm. We need to figure out that context of what's going on individually with that patient, what makes them unique. And then figuring out the plan that fits their life.
You may have two patients with the same diagnosis, they go through the same treatment, but they live different lives and they have different supports. And really try to figure out how you can mold what your recommendations are and the guidance throughout that process. And that's really what patients are looking for.

Just over the past week, I saw one patient who loved golf. And so the focus for him was getting better so he can swing a golf club again. I had another patient who's a photographer and that was her primary career, but something she also 

enjoyed. The camera was heavy. So we have to talk about ways to approach therapy or bracing or other aspects specific to her. But if she had a different interest or a different profession, we'd have to frame our exercises, our programming, our medications differently for this individual.
And so that individualized approach, although there's standards of care that we do for certain diagnoses, certain impairments, really is kind of that key that's going to differentiate whether therapy will work or not. I think we've all heard people that have gone to therapy and say, therapy didn't help. Well, therapy doesn't help if it's not directed in what you're trying to improve and if that is not the right treatment for what's going on.
So I think Dr. Roy and I can both say, not every patient who comes to us needs therapy. Sometimes they need education. Sometimes they need reassurance. Sometimes they need guidance. And sometimes they may need therapy down the road. But that's not necessarily our job to just write therapy for these individuals. It's really about kind of giving them kind of the tools, understanding, supporting them on the things they're doing right and understanding that may just take some time to see the results and then giving them those tools of how else to supplement or to add or even to change course. 
SHARON:
When does rehabilitation come into the picture for a patient who is, say, just got their diagnosis, is about to start chemotherapy or treatment next week? Where does the rehabilitation come in, ideally? 
DR. SHAHPAR:
Yeah, this is the kind of the evolution of cancer rehab. Historically and still primarily what happens when people who get to cancer rehab, you're seeing them after the fact. So meaning after they already have a problem, right? I can't walk. I can't do certain things. So once that happens, they say, okay, well, you need to go and see someone to fix that.
And so the ideal component is understanding the individuals or patients or diagnoses that are going to be at higher risk to potentially have issues down the road to get involved early. We have had the opportunity due to our relationships and kind of our presence in the community that individuals do get to us at times early and we help guide them through. And although we may not do a lot in the beginning, that close monitoring allows us to initiate at the right time. And it may be before their first treatment. So even before you start cancer treatment, we may need to do that. That is a term that's coming about called prehabilitation. So it's prehab, but really it's doing the activity to recover in essence, even before you get that treatment that may knock you down. And then you kind of dose it out as you feel appropriate. 
So from our end, I think the earlier the better, because at the minimum, patients with cancer diagnosis need education and guidance. And I don't think a lot of times the most oncology centers have that expertise and knowledge from a rehabilitation perspective of how to guide these patients from an individualized perspective moving forward. 
DR. ROY:
Yeah, I think we know, you know, a lot of the impairments that we see in individuals with cancer, we know that if they're unaddressed, they lead to bigger picture issues for patients. You know, we know that, for example, if you have cancer cachexia, you're more likely to return to the hospital. If you've been hospitalized already, you're more likely to develop a disability down the road, and you're more likely to have your cancer recur if you are in a surveillance phase. 


And so I think there's a lot of motivation because I think oncologists are starting to understand that there are these independent streams that, you know, cancer rehab, it needs to be involved. But I think a lot more research still needs to be done to understand the details of those interventions and the timing of those interventions.
SHARON:
You talked a little bit about cachexia, and I know that you've got a couple of studies looking at this. Can you talk a little bit about those? 
DR. ROY:
Yeah, so, you know, as I kind of alluded to, we think these are independent processes in terms of your actual physiology and biology. And what we don't understand, though, is how to predict, you know, when someone has cachexia, other than by knowing when they had weight loss.
So ideally, we would catch someone before they are going to have that weight loss, and then as we're talking about, provide that prehabilitation intervention to maintain their weight rather than try to recover from a lower standpoint. And so what my lab is really focused on right now is developing what we call biomarkers of disease and biomarkers of cachexia. It's actually pretty hard to do that in people.
Most of what we know about the biology of cachexia is from animal models. And the reason it's hard to do that is because it's not that easy to get muscles from a human being. Most of the time, you can only do it when someone has surgery, and then you happen to get some muscle tissue from the incision area. But a lot of people are affected in terms of function when they never have surgery or well down the road from when they have surgery. 
And so we've spent time developing ultrasound-based, needle-based muscle biopsy techniques that are minimally, have minimal discomfort to people. And so now we've been, you know, doing that biopsy technique for about a year. And so far, all the folks with cancer that have had it have tolerated it pretty well. Some of them actually have come back to us multiple times so that we can follow their biology over time, over the course of their disease. 
And so really, we're just trying to study that biology at the true human muscle level rather than at the animal level. And we're hoping to then connect that biology with all the clinical outcomes that we measure at Shirley Ryan AbilityLab functionally to then be able to say, oh, this is the biology that actually predicts real functional events for people. 
SHARON:
Does participation in cancer rehabilitation have improved outcomes for your cancer itself? 
DR. ROY:
You know, moving forward in terms of the influence of rehabilitation on outcomes for cancer patients, I think some of the strongest evidence has come out in the last year. The CHALLENGE trial, which was published last summer in the New England Journal of Medicine, was this massive decade-long study in Canada where they provided structured exercise to folks who had finished chemotherapy who had colon cancer.
And basically followed them for multiple years, provided the structured exercise for multiple years, and compared to their control group, found that actually there was improved survival in the exercise group, but also decreased recurrence 


of their cancer itself. And the magnitude of that influence was about the same as the evolution of modern chemotherapy compared to older chemotherapies. 
So clearly, I mean, I think we all have this sort of instinct that exercise is good for you. And it appears to be specifically true in the setting of cancer. And so now we have to sort of refine what it is about exercise that's benefiting folks and try to hone in on the biology more and then hone in on the specific outcomes that we should be measuring in the future to calibrate exercise. 
DR. SHAHPAR:
So I think Dr. Roy's kind of citing that CHALLENGE trial was really a big step in terms of the understanding a little bit more with a detail. There's been a lot of kind of correlative studies done, kind of self-reported related activities and correlating with how patients are doing. The data is available for breast cancer patients, lung cancer patients, brain tumor patients, that generally the more active they are, the better they do. And sometimes their survival benefit with this correlative data is quite traumatic, as Dr. Roy mentioned, similar or sometimes better than oftentimes chemotherapy.
And so I think it makes sense, right? The healthier our body is, the better it's going to be to be able to manage the diseases and the challenges that come through and whether that's treatment from the cancer or the cancer itself, because our body does have an intrinsic mechanism to stop cancer. We develop the clinical diagnosis of cancer once our intrinsic mechanisms have a challenge. So meaning whether one of our genetic issues are broken or there's a mismatch somewhere that causes this cancer to come about.
And so really what we want to do is optimize those intrinsic mechanisms to kind of help and then supplement the cancer treatment. And so really that part of what we're looking at, Dr. Roy's talking about, that looked at colon cancer, people actively getting treatment. There is data on helping prevent cancer, but there's hopefully more and more studies coming about that can show it's not just colon cancer, but other related aspects that come in with exercise. And I think that's a fair kind of shift as we kind of talk about rehabilitation. Exercise and activity is one component, and we've talked a lot about function as another component. 
In order to get to exercise activity and be social and to maintain those other things, we need to maintain our function. So sometimes it starts as simple as making sure people can do their basic activities of daily living, of dressing and showering and moving around the house and mobility, doing that safe. Because if those functional aspects are impaired or challenged, more likely they're going to be less active. And we do know the inverse of what the challenge study showed. People who are more sedentary have increased loss of muscle mass, increased risk of some of the cachexia, and they have that what we call in essence that deconditioning spectrum, where they end up having multiple issues with multiple organ systems that will affect their health outcomes overall. 
And so really it's thinking about function with this also idea of exercise and activity. And hopefully with the research moving forward, we can kind of hone in and figure out what details we need with our biological markers, with our imaging, with our functional testing to help give a little bit more individualized approach of who are the high-risk groups, and then who are the high-risk individuals within that groups of what an intervention to give them.
SHARON:
So can you talk a little bit more about some of the other aspects of the body and function that can be affected by cancer? 
DR. SHAHPAR:
Yeah. So we end up, we were speaking about fatigue, we were speaking about muscle, we speak about function, we speak about exercise, and those are clearly very important. But some kind of more focal aspects that sometimes is what we see patients about can be a diagnosis of lymphedema, which is swelling or edema due to challenges with our lymphatic system. Cancer is one of the number one causes of lymphedema in the United States, and it's usually due to either the tumor causing blockage or from the surgery or radiation or some treatment that causes injury to the lymphatics. And that is something that can be really, really impairing, can have discomfort and it can impair function quite a bit.
And so we often work with our specialized therapist or certified lymphedema therapist to help figure out the best plan of care for the individual depending on where their lymphedema is. And that can be in their arm, their leg, their chest, head and neck, or even their pelvic region. There are some tools, and I think Dr. Roy can maybe chat about that, called bioimpedance that Dr. Roy often is able to use to assess muscle, but it does have some utility in assessing where lymphedema are fluid.
DR. ROY:
Yeah, so, you know, this is one of the ways that I think cancer rehab is evolving is that there's newer technology available to monitor some of the things that we really care about as cancer rehab clinicians. 
Bioimpedance is essentially this low-level electrical current that you can pass through your body, and then depending on the reactance of that current at different frequencies, you can estimate how much fat is in your body, how much water is in your body, where the water is to some degree, and then subtract, by subtraction, how much muscle mass you have. And so we use that in our clinic on a daily basis. It's essentially like a sixth vital sign where we get body composition for everyone, and so then we know how much muscle mass you have, we know if in certain limbs or parts of your body you might have too much water that's outside of the cells of your body, so that would potentially indicate you have swelling. 
And so I think what I'd like to see is the larger sort of cancer rehab field start to adopt these types of tools as screening methods as sort of more of a concrete way to know when to bring in cancer rehabilitation services, because, you know, if someone meets a certain muscle threshold on these machines, we know that you're low, you know, that's the perfect time to bring in rehab services. Likewise, you know, these machines are pretty good at detecting swelling in people even before they know what's happening, and again, that would be another opportunity for bringing in lymphedema service, for example.
DR. SHAHPAR:
Yeah, so Dr. Roy, as he mentioned, obviously it looks at different aspects, and primarily we're thinking the extremities, and there's also the lower extremities going into the trunk, and so lymphedema is an aspect that sometimes patients can experience in the pelvic area, but I think one of the things that is often overlooked with this patient population is their bowel function, their bladder function, as well as their sexual function. 
Cancer patients are no different than any of us. Those are all really important aspects of a lot of people's lives, and I think actually asking the questions about those, you find that many individuals have some dysfunction. Yes, the focus is on treating the cancer and living in that life, but if you have bowel or bladder dysfunction or you have sexual dysfunction, that can cause significant challenges in your life with your personal relationships, how you feel about yourself, your ability to even function throughout society, and when I say bowel and bladder dysfunction, that may be difficulties getting your, you know, working with your bladder of, you know, retaining and holding on to whether it's urine or having a bowel movement or also leakage, so urinary incontinence of different types. 

There can also be pain, and so pelvic floor pain and discomfort is not uncommon in men and women related to cancer treatment, and obviously with their personal relationships, their, you know, their romantic partners, whether they are a partner or not, it affects a lot of their life, and actually my experience is when you take that holistic view and you address those, patients are, you know, maybe a little hesitant at first because it's not a usual question they get from their doctors, especially when they're coming in for a different type of issue, but really understanding that holistic view and understanding there are interventions. We have pelvic floor therapists.
We actually have a physician here, Dr. Sarah Wong, who's a women's health but really a pelvic health specialist because she sees many men that sometimes we refer to that requires she does a great assessment and can do some procedures to help individuals, and so there is a whole subset of care involved in that that I think gets overlooked all the time. 
You'd be surprised of how many cancer survivors will be like, “someone can do something about this?” And so it's always eye-opening to us that, you know, a lot of these patients are going through life and they're just holding on to the things that are causing challenges in their life, and, you know, they don't realize there's something that can be done, and so really opening people up and getting them to the resources is important. 
SHARON:
So here at Shirley Ryan AbilityLab, what does cancer rehabilitation look like for patients who come to see us here at the hospital? 
DR. ROY:
Yeah, so I think, you know, there's a wide spectrum of services that people can engage with.
You know, obviously, if your needs are really acute, then there's inpatient rehabilitation services, and then somewhat next to that, if you still have very intensive outpatient needs that you can, you know, go home every day, there's day rehab, which still allows you to have PT, OT, and speech in a coordinated way.
But then beyond outpatient PT, outpatient OT, and outpatient speech, one of the things that we've recognized that there's sort of more of a community need for exercise beyond rehabilitation services, and what does that mean? Well, you know, not, rehabilitation services oftentimes prescribe exercises, but those are, you know, towards a specific focal goal, and oftentimes what cancer patients need is just guidance on developing an overall exercise plan, and that doesn't need to be done by a physical therapist, for example, and that's why the whole profession of exercise physiology exists, and so a while, for a while now, we've had the Adaptive Fitness Center, which was originally just downtown, but now exists in multiple of our sites throughout the greater Chicago area, and there, essentially, we have these self-paced services for exercise physiologists, where they can measure sort of your cardiovascular health, and then design aerobic and strength training programs that kind of meet your needs, and the nice part is they can, you know, because these are kind of outside of the normal insurance mechanisms, they can also see you virtually, they can also see you in person, they can change the cadence and customize the frequency of visits, and so I think that's a resource that could help a lot of cancer patients at a broad level that it would be nice to see kind of scale up in the future. 
Dr. SHAHPAR:
Yeah, and I think one of the key highlights is that this group of exercise physiologists and people that work in the fitness center have an understanding of cancer, have an understanding of disability or individuals with challenges that you may not get in the community if you go to a gym and see a trainer, and so a lot of patients come to me and they say, well, the 

person I'm seeing hasn't seen what I'm going through before, and so they have a good understanding of the general aspects of anatomy and physiology, but how do you apply it to the individual? That is, I think, what really makes the difference of cancer rehabilitation care, of not necessarily having the basic knowledge, but really having the unique knowledge of what these individuals go through and how to modify your programming and guidance based off what they need. 
SHARON:
Because your exercise is going to be ongoing past your rehabilitation.
DR. SHAHPAR:
Yeah, and it may actually need to be different, right? Someone may have a difficulty walking, so maybe their aerobic exercise needs to be with upper extremity activity or other types of activity to build up aerobic capacity. Or maybe their walking is OK and to build up strength they need to approach it in a different way. And so its really thinking it’s not everyone who gets a walking program, right? You have to figure out what their resources are at home, what their resources are to be able to figure out that plan. 
SHARON:
I want to thank you both for being on the podcast today.
This has been INside the OUTcomes: A Rehabilitation Research Podcast. This podcast is supported by grants from the National Institute on Disability, Independent Living, and Rehabilitation Research. I’m your host, Sharon Parmet, signing off.
This podcast is supported by grants from the National Institute on Disability, Independent Living and Rehabilitation Research. I'm your host, Sharon Parmet, signing off.
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