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Richard Paxman  00:02 

Hi, my name is Rich Paxman. Welcome to the Changing the Face of Cancer podcast. In this episode, I'm joined by 

Dr. Raghav Sundar, Consultant in the Department of Haematology Oncology and Aishwarya Bandla, Senior 

Research Fellow, both from the National University Cancer Institute in Singapore. We discuss their research 

surrounding chemotherapy-induced peripheral neuropathy, which has been paramount in making further steps 

towards managing this often life changing side effect. We discuss why CIPN is a side effect of chemotherapy 

which patients are often unaware of, and, as with many side effects, is not prioritised by clinicians. They provide 

some insight into the future of CIPN treatment, and their work with Paxman on cryocompression as a potential 

treatment option. And why assessment and management protocols surrounding CIPN needs to be reviewed. 

Well, it's an absolute pleasure to have you both here today. So Raghav, what got you interested in CIPN and how 

the relationship started, please. 

 

Raghav Sundar  01:12 

So the year was 2016 and I was doing my fellowship after I completed my oncology training at the Royal 

Marsden. And I was there in the UK to do my fellowship in experimental therapeutics and early phase clinical 

trials. That was a little bit separate from why I reached out to you and that was more along the lines of the work 

that I'd done as an oncology trainee, in chemotherapy-induced peripheral neuropathy. My interest in this topic 

actually came along because there are a couple of drugs that cause this, and unfortunately these are drugs that 

are actually increasingly used more and more in two cancer types. So one is breast cancer. And the drug that's 

used in breast cancer that causes CIPN is Paclitaxel. And the other drug is Oxaliplatin. And that's used in 

colorectal cancer. Breast and colorectal cancer are the most common causes of cancer in the world, and so 

automatically, these drugs causing neuropathy become a very important problem that needs to be dealt with. 

And neuropathy is one of those medical problems that isn't very easily understood by patients when you first 

explain this problem to them. Because when they are first trying to grapple with a difficult diagnosis of cancer 

and what sort of treatment they need, they immediately understand things like hair loss, or they understand 

issues like the immune system not being so strong or theM being tired with some nausea and vomiting, fatigue 
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during chemotherapy. And these are side effects that we can quite easily explain to them. But when it comes to 

numbness or neuropathy, this is something that patients really struggle to understand because they're like, Hey, 

I'm losing my hair, I'm gonna be sick, what is numbness, it doesn't mean anything, right. And so most patients 

blow that side effect away. And it is only once they start receiving the chemotherapy and the numbness starts to 

set in, And then they start realising that that actually often starts to take centre stage in their side effect profiles. 

Because things like the nausea and vomiting they can deal with, the fatigue goes away after a while but the 

numbness stays on and on and on. That's kind of why it struck me that with no treatment available for this 

numbness, no way to prevent it, no way to treat it, that perhaps there is something that we need to do to try 

and improve patients lives with this side effect. 

 

Richard Paxman  03:41 

Ash, what got you into research? Tell us a little bit about your role within the project and what got you to where 

you are today. 

 

Aishwarya Bandla  03:49 

I think looking back my work with Raghav started back in 2012, and counting on to a decade now. This project is 

something very close to my heart because it gave me an opportunity to work in an area which has direct patient 

impact as a biomedical engineer. And like Raghav was mentioning CIPN is increasingly being recognised as a 

issue which is affecting patients severely, affecting patients quality of life. And at the time when we got started, 

scalp cooling was widely being used around the world to prevent chemo induced hair loss, and cryotherapy was 

beginning to get recognition as a mode of intervention being researched around the world in its use in 

prevention of chemo induced peripheral neuropathy. That is where our collaboration as clinician and a team of 

engineer scientists got started, where we started looking at if there are engineering methods or devices which 

can be used to deliver safe and efficacious cryotherapy to patients, cancer patients undergoing chemotherapy, 

to help prevent this very huge burden of CIPN. 

 

Richard Paxman  05:04 

Ash, do you think based on your exposure to oncology, that perhaps the side effects of chemotherapy are more 

readily accepted, because cancer can be life threatening. 

 

Aishwarya Bandla  05:17 
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So my work in the project, I've been fortunate to have worked with so many different key players in this sort of 

setting be clinicians, industry leaders, and most importantly, patients themselves. When I've had the 

opportunity to work with cancer patients in the chemo centre, had time to interact with them while they 

undergo their chemo, many of them, especially when they start off with the chemo, the first few cycles, they 

come mentally prepared, and they've done their research. And they often speak about patient groups whom 

they have interacted with. They are prepared and they are aware of what's at stake and what's to come for 

them. Many of them who have been on our trial studies with the cryotherapy, cryocompression device, are very 

mentally strong, and they are prepared to take anything to prevent these side effects from occurring. That's 

something which amazes me and I think keeps me going in doing my best in this research setting. 

 

Richard Paxman  06:16 

Is there any patient that really stands out for you, that's been part of the trials to date, that you've seen a real 

impact? 

 

Aishwarya Bandla  06:23 

I think in 2016, when we were conducting our studies, testing both scalp and limb cooling concomitantly, we had 

a patient, I think she was an interior designer, she was, of course, very aware of the side effects of what 

chemotherapy will bring to her. She was there in the chemo centre with her partner who was very supportive of 

her. And they were very involved in how the research works and how cryotherapy is going to help prevent the 

CIPN and they were, of course, very aware of what scalp cooling was. I think what makes me remember her 

even today is how involved she was with the research team, and also interacting with the nursing team 

throughout all the cycles of her chemotherapy. And she remembered to drop us a note after finishing her 

chemotherapy about how well she felt without developing any serious side effects of neuropathy. And thank the 

entire team for what we are doing. I think she even sent us a box of sweets as a sort of thank you. So those are 

one of the stories I remember from our work in this area. 

 

Richard Paxman  07:28 

I can't even always describe the feeling of what an impact the things that you do, and we do here at Paxman 

makes on a patient, it really makes the hard work definitely worthwhile every day. And it's important I think, just 

to sometimes take a step back and remember that when you're in the midst of a hard day or a long day when 

you realise what it does. It's pretty special, Raghav have anything to add there? What's the sort of participation 
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been like in the trials we've done? Or you've done over the years? Do you get a real interest from the patient? 

Are they really sort of enthusiastic about being part of these trials? 

 

Raghav Sundar  08:02 

This has been something that we have seen dramatic change. in the past 10 years we've been working on this. I 

think in the beginning, there was quite a lot of scepticism from many patients as well as clinicians on the efficacy 

of the device and the tolerability of this, we had a lot of issues with dealing with even ethic review boards in 

terms of doing this, and the initial trials were very strict, we had to start with temperatures that were almost 

room temperature levels to start with, to convince people that they can get on the device. Recruitment into 

those trials 10 years ago was actually pretty slow. But in contrast, now, when we first announced that we will 

open our clinical trial with the Paxman device about six months ago, the kind of interest that we generated, we 

had patients emailing us from all over the world, asking to enrol into our clinical trials and we were like, Hey, 

hang on, we just announced the grant and the trial is not open yet. And you know, and it's going to be a small 

trial in Singapore to start with and even the interest from the clinicians, the nurses, supportive care staff. It's 

been phenomenal. Like I've had patients who have even said they will wait a few days for the trials to start 

before they enrolled into the clinical trials sort of thing, which generally is not the case where most patients 

want to get cracking with the chemotherapy. Of course, we didn't delay patient care by a lot. And it's a few days 

before the trial started. So they said it's okay to wait. But at the same time, the rate at which our current trial 

has been recruiting is it's been many times faster than what we have recruited in the past, and a lot of patients 

are very positive about it. We have had patients who want to go over and above just the cooling that the devices 

are providing, by talking about putting ice packs in the mouth and trying to prevent mucositis or hold on to extra 

cold stuff with the fingertips to try and prevent it. And it's very interesting discussions that are going on. They're 

enthusiastically giving feedback on how we can improve on the device and that sort of stuff and it's a very nice 

ecosystem that is being developed ,where it is clearly the patient in the centre and the medical staff around 

them together fighting this illness, which is the cancer and the issues that cancer patients face from the cancer 

and the cancer treatment that they get. 

 

Richard Paxman  10:17 

So let's go back to what got NUS, NUH, involved in this bit of research. So this was pre-Paxman, pre-yourselves, I 

believe, who started the project and what did it sort of entail? 

 

Raghav Sundar  10:31 
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The project had a two-part beginning I will say, so one of it was actually there was a landmark study back in 

2010, I would say, which was done in breast cancer that showed that giving the Paclitaxel in a weekly manner 

was better or more efficacious than giving Paclitaxel in a three weekly manner. And almost overnight changed 

clinical practice for breast cancer patients, where patients then started getting the Paclitaxel every week rather 

than every three weeks. One of the major differences in giving the chemotherapy three weekly and weekly was 

the higher incidence of neuropathy in the weekly Paclitaxel regimen. And because that happened around that 

time, there was a lot of clinical research that was started off on trying to understand how many patients who 

had switched from three weekly, or rather how many patients who are now getting weekly Paclitaxel, are 

getting more neuropathy as compared to maybe a couple of years ago where patients were getting three weekly 

Paclitaxel, whether there were differences in the trial that was mostly run in the Western countries, whether 

similar sort of incidences of neuropathy were occurring in Asian populations in Singapore, for example, and 

things like that. And that's kind of where I got roped in to study incidence of weekly Paclitaxel-induced 

neuropathy on a clinical basis. And at the same time, there was a neurologist who also worked in NUS at that 

point of time and his name is Professor Einar Wilder-Smith. He came up with this idea, which was inspired by the 

scalp cooling and its prevention of chemotherapy induced alopecia that perhaps using a similar sort of biological 

principle of inducing vasoconstriction to reduce blood flow in the target organ, of side effects for alopecia being 

the hair follicles and in neuropathy being the neuronal fibres, that by inducing local vasoconstriction perhaps 

you can reduce this side effect. He actually then applied for a national grant and Singapore has been very 

supportive of these innovative ideas by supporting with national grants. And this was one of the national grants 

called a proof of concept grant, where he was awarded a little bit of money to develop a device to try and 

prevent chemotherapy-induced neuropathy. He approached an engineering institute in NUS, which was a 

Aishwarya's institution essentially, to try and develop this device. And that's where essentially, Aishwarya who 

was a PhD student at that time got linked with me as an oncology trainee to try and work together to develop 

this. And that's how we started 10 years ago. 

 

Richard Paxman  13:11 

So how many different publications have you probably presented now on the sort of game ready device as it 

were, that were you were using for the early studies? What would the be the main findings? What were the key 

messages that we got from those particular studies? It's still quite surprising, isn't it the temperature variance 

from scalp cooling, even to the cryo compression you know, we operate when we scalp cooling at far lower 

temperatures. Cooling the whole body may cause some problems. Going on to cooling the whole body and 

cooling the head at the same time, if you recall, I had a little concern and hence why we didn't sort of jump into 

a relationship immediately. What did the data show when we did the studies, we concomitant scalp cooling and 

limb cooling? 
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Aishwarya Bandla  13:24 

We've published over five key papers to illustrate the proof of concept of how cryotherapy devices can be used 

to deliver safe and efficacious cooling to prevent CIPN. Like we were speaking since there were no devices 

available in the market specifically designed for cancer patients receiving chemotherapy. To prevent this 

disorder, we sought to explore cryotherapy devices, which are currently then in the market back in 2012, which 

were designed for purposes such as sports injury and orthopaedic injury recovery purposes, and getting ready 

with one of them, which would offer cryotherapy and compression together. Our first studies started off with 

just the aspect of cooling. Our key finding was that we went on to look at what would be the optimal 

temperature setting which would be tolerated by patients for three hours, because we wanted to attain a 

cooling level which was able to deliver vasoconstriction which was not only safe and tolerable but would also be 

sustained throughout the application of the chemotherapy, and a little while after mimicking the scalp cooling 

protocol to preserve the vasoconstriction in there and prevent the exposure of the chemotherapeutic to the 

nerve endings. We found that though scalp cooling could be tolerated at very low temperatures, the delivery of 

limb cooling was not as tolerable. In our first research paper, we found that temperatures as high as even 22 

degrees celsius were not tolerable over a duration of three hours. This brought us to think about methods of 

how we can deliver cooling therapy with improved tolerability over the duration of three hours, and inspired by 

other techniques in areas of orthopaedic injury, we found that the addition of compression could improve 

tolerability and also delivery of cooling to deeper tissues. That is how we got started with studying the proof of 

concept of what we call cryocompression, which is the combination of cooling and application of dynamic 

pressure over the duration of chemotherapy. And we then found that within the same duration of three hours, 

the patients could tolerate a much lower temperature of even up to 11 degrees celsius through this technique, 

So once we proved that cryocompression was capable of delivering very nicely tolerable and safe delivery of 

lower temperature, we then of course wondered how combination of scalp cooling which was already standard 

of care could be undertaken. In our studies, we found that it was pretty well tolerated. Of course, we did see 

patients in Singapore come in with their heavy winter welarprepared to take it all. But I think overall, the 

combination of scalp and limb cooling was pretty well tolerated. Raghav if you'd like to add on? 

 

Raghav Sundar  17:02 

A few things were quite clear in our minds was number one is that the initial devices that we used to try our 

initial trials were devices that were not designed for the chemotherapy suite. So for example, like the game 

ready devices mainly meant for orthopaedic purposes. And it was not the best to be able to be used in a 

chemotherapy suite where you actually are able to fill up the ice in the device every 30 minutes. And there were 

issues in terms of the ergonomics of the device and how it's placed in a chemotherapy suite and things like that. 

So what was very clear in our minds was that we definitely needed to develop a device that is designed 

specifically for the purpose that we wanted to do. And then what was also then very clear to us was that 

Paxman already had expertise in bringing cooling to the chemotherapy suite, and therefore, they would be the 
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ideal partners to develop such a device. At the same time, given that scalp cooling is also had, at that point of 

time already gotten FDA approval and was starting to be very commonly used in the chemotherapy centres 

across the world, it would be very difficult to get patients to choose between one side effect over another, if you 

will, right. You can't tell the patient do you want to lose hair do you want to get numb sort of thing. And so not 

considering Richard's concerns about combining the devices even from a medical point of view, just combining 

scalp and limb cooling, and not causing core hypothermia, for example, was a serious medical concern for me, 

because I mean, if you're causing core hypothermia, then that that's a problem, right. But that's kind of where 

we thought just running a clinical trial, and this is where I think brave clinical trialists like myself at the front of 

designing such a trial, but more importantly, we needed brave and fearless patients to actually join. To go on to 

this. But thankfully, we actually were able to show that they were actually very well tolerated. There was no 

core hypothermia at all. And we were actually able to achieve our goal of preventing hair loss and at least trying 

to move towards the goal of preventing neuropathy at the same time. I think the other point that Aish brought 

up, which I thought I'll just give a different perspective to is this idea of establishing the best temperature to do 

our cooling. And this is something that many people have questioned whether this temperature is, is a reliable 

temperature sort of thing. But I think over time now, especially since we have gone beyond doing this in 

Singapore, and we've actually done this in patients and in volunteers in the UK as well. That 10-11 degree sort of 

level it seems to very much be the sweet spot at which delivery of cooling needs to be done, because time and 

again we have tried with different devices that patients you go below that and patients can't tolerate it - but at 

that point they're actually able to tolerate it for a full three hours. And it is a little bit different from scalp 

cooling, because I think the surface area that we cool is much less. Plus, in scalp cooling, the patients are cooled 

right from the beginning with all their head and the head actually provides a bit of buffer to the direct contact of 

the cold to the skin, especially in the very sensitive fingertips and toes. I think that's where the insensitivity 

comes into play. So I think the temperatures can't be directly extrapolated from scalp to limb. That's why I think 

our initial study is to try and establish this in a very objective scientific way, and has paved the way forward to 

do the future studies that are being planned with our current devices. 

 

Richard Paxman  20:37 

Just going back to CIPN, and the impact it has on patients, but CIPN is really, it's like a hidden side effect. 

patients aren't really aware of it. Many physicians know about it, but perhaps don't always fully talk about it. Do 

you think it's quite common that patients really aren't aware of it? Do patients ask about it when they come and 

see you maybe a little bit more in Singapore? But what's your perspective on other parts of the world where 

maybe it's not in the media as much and talked about? 

 

Raghav Sundar  21:04 
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So I think this is something that, as with many medical problems, the situation is changing, where we have about 

half our patients who Google everything before they come see the doctor. And these are the patients who are 

going to ask you about the side effects, and what I do to prevent it. And we're actively sourcing out these clinical 

trials. And I would say that's about half the patients. And the other half of the patients are the ones that much 

prefer the doctor to deliver all the information to them. And there's nothing wrong with that. I mean, they're 

fully educated patients who would say that actually, I just listen to what the doctor has to say. But these are the 

patients who may not have ever heard about numbness being a problem. Again, even in the clinic, it's very hard 

for me to explain to someone that numbness can be a problem. It's like, numbness doesn't mean anything until 

you actually have it. 

 

Richard Paxman  21:54 

Yeah, I was gonna ask you to try and articulate what does numbness mean? How do you describe that to a 

patient? It doesn't sound awfully difficult does it - a bit of numbness, you know. How do you deliver that to 

really give them an insight of what to expect? 

 

Raghav Sundar  22:10 

Yeah. So on a practical basis, basically, I'll tell my patients that a lot of patients may have at least a tingling 

sensation in the fingertips, which may be persistent even well after the chemotherapy finishes. And again, that 

doesn't seem to be a problem when you're first diagnosed with cancer, and you want to get rid of the cancer. 

But 10 years later, when the cancer is gone, and there's nothing there, you still have the tingling sensation. And 

that's right. That actually happens to a lot of patients. But we will define this as mild. But in about a fifth of 

patients, actually, the neuropathy can actually be much worse than that, where it starts to affect quality of life 

and daily activities of living. And that's actually something that can be troublesome. So for example, I'll say that 

some patients find it difficult to put on their buttons, to use the chopsticks. There is this intermediate group of 

patients that is also becoming increasingly larger, where there is specific importance to the kind of occupation of 

work or day to day activities that they do that becomes important. Like, for example, if you are a concert pianist, 

where you need that dexterity in your fingertips, and even a little bit will cause a problem. Or, for example, last 

week, I treated a dentist, I had to be very, very clear with them that you know, you might lose dexterity in your 

fingertips. And that might cause you problems with your dental. But it could be even simple things like if you're a 

pastry chef, right? Like, if you don't have a dexterity to make a pastry, there's going to be problems. So it gets 

larger and larger. And I think as with more jobs, being computer based, having difficulty in typing with the 

keyboard and things like that, it is going to be a problem I think we will need to deal with for a long time to 

come. 
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Richard Paxman  23:47 

Looking at it from a clinician's perspective, you are both helping increase awareness about CIPN, understanding 

of CIPN. Do you think there's a bit of a lack of familiarity of CIPN? Even with clinicians and medical professionals? 

Is there a bit of a lack of understanding of what it is, what causes it? And perhaps do you think that's because as 

well, there's no real effective treatment strategies for it? 

 

Raghav Sundar  24:12 

So I think we can divide this into specifically the treating oncologist, and then the slightly wider community of 

medical professionals. Right. So with the medical oncologist, I think, I mean, we are all very well aware with the 

neuropathy issues, but because there isn't much prevention or treatment for it. Most of the time, we accept this 

as a price to pay for the fight against the cancer. And we almost are willing to sacrifice this issue amongst all the 

other issues that we need to deal with and attend to patients. And therefore, lots of times, oncologists just 

shrug their shoulders and say, Yeah, I mean, I know you're feeling numb but there's not much I can do about it 

sort of thing. I'm sure that if there was an effective prevention treatment, most oncologists would quickly jump 

onto it, especially the ones who have treated patients for long enough and have cured patients and see them 10 

years later, still complaining about it, then you're like, Hey, we should really be preventing this from happening, 

right? So I think for the oncologist, it's not an awareness issue more of, there's not much we can do about it. So 

they've almost gotten used to living with it. In the slightly wider community, then I think there will be an 

awareness issue because this is a very specific medical oncology issue. So like, I'm not sure all the surgeons who 

are treating breast cancer will necessarily know that neuropathy is an issue. I'm not sure if supporting nurses 

and the nursing staff will immediately flag up neuropathy as an issue, and as a first concern when it comes to 

giving chemo. It shouldn't be the only concern, but it should be a concern that is brought up when you discuss 

chemotherapy and its side effects sort of thing. Therefore, I think the awareness, like compared to alopecia 

where even the layperson on the road knows that you get chemo you lose your hair, I think that's something 

that may not be as prevalent with neuropathy. 

 

Richard Paxman  24:15 

In reality, if you look at medical professionals and how they prioritise a patient side effect management, for 

example, and then you actually look at the patient and see what is important to them. How do you manage that 

as a physician? Is that about an open discussion? Is it about the physician knows best? So that should be a 

priority? How does it work in your field? And how do you think it should work? 

 



 
 

paxmanscalpcooling.com/podcast  @ctfoc_podcast  

Raghav Sundar  26:27 

I think that's a great question. And I think that balance, that equation is changing over time. If you ask the same 

question to an oncologist 20 years ago, I think they would be very much for the Let's kill the cancer and not care 

about side effects out of balance. But that is also because we had very blunt tools to fight cancer 20 years ago, 

and we just use whatever tools we had to kill the cancer 20 years ago, and everything was considered collateral 

damage, right. But cancer care today is very different, where we have very nuanced drugs to fight the cancer, for 

lots of patients, cancer is almost become a chronic illness rather than a terminal illness, right. And then a lot of 

the quality of life, the balance, the patient preferences, those things start to play a much larger role these days, 

because there will be some patients who will say, I would much rather have less aggressive therapy with less 

side effects, with that small compromise in the prolongation of life, as compared to going hammer and tongs on 

everything, all guns blazing against cancer, willing to take on every single side effect. And that's where I think 

this balance of what sort of side effects the patients may face and how we can deal with them. And if there are 

ways in which we can prevent the side effect, but still give them the best kinds of treatment. That balance I 

think, is a discussion that we have very often. So there will be many patients who'll say I don't want 

chemotherapy, and I'll ask them why, and they say its because of hair loss. And then I'm like, Hey, but actually, if 

I can prevent your hair loss, are you okay with going for the chemotherapy? Absolutely be okay with it? Like, I 

feel nowadays, we can prevent the hair loss and you don't need to worry about it. Right. So along the same 

lines, I wish we will be able to say the same thing about neuropathy. That few years to come. 

 

Richard Paxman  28:17 

Yes. Let's Let's hope so. It's probably ultimately it's one of the last unmet needs, isn't it from a side effect 

management perspective. And on that, over then cryotherapy and cryocompression, what else is out there? Is 

there any techniques to help and support it or even reduce the effect later on? What do you do in the clinic 

currently? 

 

Raghav Sundar  28:41 

So there are two authoritative guidelines that were published two years ago now in 2020, on chemotherapy-

induced peripheral neuropathy and the strategies that are being used to either prevent or treat them. And what 

is very, very stark in both guidelines - one was from ASCO which is the American society of clinical oncology, and 

the other one was ESMO, which is the European Society of medical oncology - was that there was hardly any 

strong recommendations for prevention or treatment. That being said, there's some drugs that are being used 

to treat the neuropathy once it comes into play. And this does help a little bit with the patients. But I think 

because the treatments are still not that good, a preventive strategy would actually be a better way to try and 

move forward rather than inducing the neuropathy and then treating it sort of thing. And therefore a lot of 



 
 

paxmanscalpcooling.com/podcast  @ctfoc_podcast  

focus has been going into trying to not induce neuropathy. As of today, the best strategy to not induce a 

neuropathy is to not give the chemotherapy. That is actually a strategy that we've been using in colorectal 

cancer, for example, where large clinical trials have been done to show that half the dose of chemotherapy may 

be the same as the full dose of chemotherapy, and I mean not dose but duration of chemotherapy. Half the 

duration of chemotherapy may be the same as the whole duration of chemotherapy and therefore just giving 

less may cause less neuropathy sort of thing. But I think we probably don't want to use that approach if you 

have something that can actually prevent the neuropathy, and that's where strategies like cryotherapy have 

looked quite promising. There have been other strategies that are being tested, like exercise, acupuncture, as 

well as neuronal stimulation, that are also looking quite promising. But I think similar to cryotherapy, or 

cryocompression, is that all of these do need to go through large randomised studies to demonstrate efficacy 

first, before they can start to be widely adopted. 

 

Richard Paxman  30:41 

Aish in the studies you've worked on to date, and of course, the future studies we've got planned, how are we 

measuring CIPN? And how do we assess it? What do we do? 

 

Aishwarya Bandla  30:51 

Like Raghav was saying CIPN is gaining a lot more attention these days, especially with cancer cure becoming 

better, and CIPN is sort of approaching to be one of the leading side effects which needs to be paid attention to 

in living with cancer paradigm. From what I've seen in several research studies, there are a multitude of tools for 

the assessment of CIPN. These are not only from the clinicians perspective, which Raghav can add to, but also 

from the patient's perspective of CIPN and assessment. Surely there is a need for consensus on that tool, which 

can definitively asses CIPN, and I think that is in the works. 

 

Richard Paxman  31:34 

So tell me a little bit about the CIPN 20 scale, then what's that measuring? What could you give me a bit of an 

insight into that? What sort of questions are on there? 

 

Raghav Sundar  31:42 
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So the CIPN 20 questionnaire, was essentially designed to get a holistic feel of the patient's numbness and the 

kind of neuropathy that they're developing. So it has both questions in terms of sensation, as well as motor skills 

and the difficulties that patients have with each of them. It is a 20 question questionnaire, which is why it's 

called the CIPN 20. And essentially, based on that, those cause, depending on each of these questions, in terms 

of sensation, as well as motor, then these are all submitted to then give a more holistic feel of the way the 

patients are developing neuropathy. I think what is quite clear with the patient questionnaires in measuring 

CIPN compared to like, for example, a clinicians assessment of the severity of the neuropathy that the patient is 

having is that because neuropathy itself is such a subjective side effect, it always ends up that the clinician 

underrates the severity of the neuropathy compared to the patient's actual expression of the neuropathy itself. 

And that's why increasingly, the clinicians rating of the CIPN is used less in large randomised clinical studies, and 

even other objective tools like of measurements of neuropathy, such as nerve conduction studies are not being 

used. And it is these patient questionnaires that are being used as the primary endpoint in large randomised 

studies that are looking at assessing CIPN. 

 

Richard Paxman  33:15 

So we talked about dose modification earlier, and reducing perhaps the dose for a patient to not always just 

shortening the treatment, but actually reducing that weekly dose or three weekly dose. How do you make that 

decision as a physician, sort of weighing up patient quality of life versus survival as such? It must be a really 

tough decision to make that call? 

 

Raghav Sundar  33:41 

Yeah, so this is actually a very, very nuanced and personalised discussion that happens between the oncologist 

and the patient, almost at every clinic consult. So essentially, once the neuropathy starts kicking in, then it's 

almost at every clinical consult that you'll have a chat to the patient and like, hey, the neuropathy sticking in, do 

you want to go at the same dose for the cycle? Or do you want to cut it down? And then the patient will ask 

questions like, do you know, is this going to reduce my survival? Or if I get one more cycle, how much worse is 

my neuropathy gonna get? And it is a very subjective decision at which stage you will start to cut down doses or 

totally dropped the drug that is causing the neuropathy, for example. Answering the question of is this going to 

affect survival? It's actually a very difficult sort of question, because there are actually no clinical trials that 

answer these sort of questions of 'If I drop the dose after a few cycles due, will the survival be less? And by how 

much?' And for the few clinical trials that have tried to answer this, they have used things like non-inferiority of 

the chemotherapy, which means to say that it's not that it's equal, but it's just that it's just about as good if I 

reduced the doses to achieve the same kind of outcome, which is not wrong, it's just that I think, again, this goes 
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back to, we have to use these sorts of strategies, such as things like just about as good, because we have no 

other alternatives at this point of time. 

 

Richard Paxman  35:15 

So, ultimately, our collaboration is aimed at trying to do something about this to really support this unmet need. 

We've been working together now for a number of years, we've got a research collaboration in process. Aish do 

you want to tell us a little bit about where the projects at, and then maybe what the next steps are from yourself 

Raghav in terms of looking at this from a clinical trial perspective? 

 

Aishwarya Bandla  35:39 

I've come from looking at the space of health technology, medical technology, soit is very important to look at it 

from a multidisciplinary approach, not a single person can deliver a well-rounded product or output and that is 

where collaboration such as ours is the best because we are a group of clinicians, engineers, design experts, 

industry leaders and patient groups which come together to recognise this unmet need. Look at what is the best 

possible way to deliver the intervention and design a product which can very nicely be suited for the patient to 

be delivered in specialised settings such as the chemo suite. I think over the years with all our various expertise 

combined, we have now developed a patented device, which is a variable limb cryocompression device, the 

Paxman cryocompression system, this is currently being pilot tested in chemo centres in Singapore. And we are 

looking at very nice result so far in terms of safety and tolerability and preliminary efficacy. And we are also 

looking at how nicely this device is designed in terms of taking inputs from our various previous studies to cater 

it specifically for patients undergoing chemotherapy, be it the portable size of the device, which can nicely fit 

into the chemo suite, along with the numerous other medical devices in and around the patient. And also the 

suitability of the limb wraps to cater to concomitant delivery of both chemotherapy and cryocompression. And, 

yeah, I think it's a great start. And I'm excited to see how can go out to vital studies. 

 

Richard Paxman  37:33 

Brilliant. So the data perhaps you're collecting now in Singapore, is that is that driving improvements into the 

current product development and device that we've got currently used? 

 

Aishwarya Bandla  37:43 
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Yep. Like we spoke about the patient involvement is a huge factor in delivering the best possible device. And in 

the centre at Singapore, we've also had excellent involvement of nurses, inputs from all these key stakeholders 

have been very crucial in feeding back into our design development process of the device itself. 

 

Richard Paxman  38:07 

So Raghav, what's the sort of next steps then? What are we planning to do over the next six months? And then 

perhaps we can even talk about our our bigger goal in terms of a larger clinical trial? Of course, we have to be, 

it's not set in stone yet. But what would we like to ideally do in the future? 

 

Raghav Sundar  38:24 

At this point of time, what we're trying to achieve and we're very close to is, to have a device that can be 

deployed into a large size clinical trial, because at the moment, a lot of the issues with terms of device design 

and ergonomics and deployment into the clinical setting are issues that we are addressing in the pilot studies in 

Singapore. And I think that's, like Aish has mentioned, these are absolutely critical, because if you need to run a 

large scale clinical trial, you need to make 100 devices, and you need to make sure that these devices are 

working properly, and they are not causing day to day issues, right. And so the next step will be to run a large 

randomised phase three clinical trial, where we are then definitively proving that this device is doing what we 

are hoping that it will do, which is to prevent the chemotherapy-induced peripheral neuropathy. I think that's 

going to be our next step. I think in terms of getting the device design and features ready for deployment is 

something that we will definitely achieve in the next six to 12 months. And then hopefully by then we will be in a 

better position. I mean, we are already in deep talks about the large randomised study and hopefully in about 

six to 12 months time we'll be in a better position to formally announce the actual clinical trials that we are 

planning and designing at this point of time. 

 

Richard Paxman  39:45 

And just in terms of that larger clinical trial and how many patients do you think we might realistically need to 

prove what we're doing? 

 

Raghav Sundar  39:51 
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So I think one of the criticisms of CIPN trials in the past have been, especially the cryotherapy studies in the past 

have been that either they have been not randomised, they've been single arm studies, or that they have been 

very small randomised studies with small numbers of patients. This has led to critics saying that we have not 

definitively proven this and I think that's something that both the Paxman team as well as the Singapore team 

are very clear that if you're going to do this, we will want to answer this question in a non negotiable manner 

that no one can say that it doesn't. If it doesn't work, it doesn't work. That is we know for sure it doesn't work, 

then it's not because we didn't run a trial properly. And so if you're talking about a large randomised phase two 

trial, we're talking about something like 150 to 200 patients in each arm. So we're talking about something like 

300 to 500 patients study 

 

Richard Paxman  40:45 

A sizable study, which is pretty exciting. And hopefully we can kick off that at some point in in 2023. So thinking 

about the adoption of scalp cooling and the implementation of scalp cooling over the years. What's your 

thoughts on if we get to a point where the prevention of peripheral neuropathy is met with a device - do you 

think it will be more embraced than scalp cooling by medical professionals and patients equal to or what's your 

view on that? 

 

Raghav Sundar  41:16 

I think that number one is, I don't think it is going to be a competition between scalp and peripheral neuropathy 

because of a few reasons right? Number one is the sub set of patients that go through scalp cooling are not fully 

overlapped with the subset of patients that will be going through peripheral neuropathy cooling. For example, 

there are a lot of patients who are going to get anthracyclines for scalp cooling that will not get limb cooling. But 

at the same time, Paclitaxel is one of those drugs that causes both alopecia as well as as peripheral neuropathy. 

And it is a very commonly used drug. And therefore, there's going to be a lot of patients who may need both. 

But I think one thing that scalp cooling has done very well, is it has paved the way for cryotherapy to be 

delivered in a chemotherapy suite to begin with. So chemotherapy suites across the world are already familiar 

nurses, already familiar with having devices sitting around patients and being applied on to patients. We have 

intentionally designed the the devices and the workflows to mirror scalp cooling as much as possible. So 

patients, nurses, clinicians don't find that bit very difficult to do, even supply chains, logistics, and all those 

things are already very much in place to deliver the sorts of devices into chemotherapy suites. So I think the two 

differences that will happen between CIPN limb cooling and scalp cooling is the speed at which the chemo suite 

take up CIPN if and once it is proven, will be much faster because scalp cooling has paved the way. That's one 

thing. And two is because there is an overlap of the devices, especially in the Paclitaxel space, and that now that 

we will show that both devices can be delivered together, that is very likely that a lot of patients will just get 
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both the devices together. I think the only difference between scalp and limb cooling, which limb cooling may 

lead to slightly broader uptake is this fact that peripheral neuropathy is a dose limiting toxicity. And therefore 

there is even a medical indication in that sense that if you can prevent neuropathy and you're not reducing 

doses, is that it might even start to have medical indications for it to be taken up. And that might lead to a 

slightly higher uptake. But I don't think that would be a major factor. But I think it's the biggest factor is that the 

fact that cooling is already happening in the chemo suite, it's down to scalp cooling will pave the road for the 

limb cooling to happen faster. 

 

Richard Paxman  43:59 

So yeah, I think I think all valid points. And as you know, my focus probably was on the dose limiting side of 

things. But actually, we've already proven that cooling can be delivered in an infusion suite. And we've done it 

pretty well in many parts of the world with, you know, some of the largest and some of the smallest cancer 

centres in all sorts of places across the globe. And it's proven, it's effective and people can work with it. So really, 

really valid there. So any thoughts on what you think the future of CIPN treatment will be? Any shifts, any 

thoughts on that? 

 

Raghav Sundar  44:32 

We can take proceedings from scalp cooling here where in a matter of I would say three to five years, what was 

considered a very niche sort of treatment only given to the most wealthy private patients who could afford to 

not have the hair loss sort of treatment, scalp cooling is now a standard of care across almost I mean many 

centres even developing countries are now delivering it very standardly across. And it's almost something that is 

a day to day norm right. And one would hope that this sort of thing may be able to be the same sort of situation 

that will happen with neuropathy as well, by just having the hypothermia or the cryotherapy, the neuropathy 

doesn't occur. And it is a side effect that is almost like, you know, how we used to have a lot of discussions on 

nausea and vomiting as a side effect for chemotherapy 10 years ago, but now we have such effective anti 

vomiting medicines that I spent, like 10 seconds telling a patient, you might feel a bit nauseous on chemo right. 

And hopefully, that's all I need to do during this. So you might get a bit of numbness. And that's it right? I don't 

have to spend a lot of time discussing the pros and cons of what's going to happen whether you're going to 

reduce the chemotherapy and reduce survival, because the numbness is kicking in sort of thing. And that's the 

dream. And we hope we can get there. 

 

Richard Paxman  45:56 



 
 

paxmanscalpcooling.com/podcast  @ctfoc_podcast  

So a question that I like to ask everyone, we often talk about changing the face of cancer as a company. So what 

does changing the face of cancer perhaps mean to you? Aish I'll let you go first? 

 

Aishwarya Bandla  46:09 

I think that's definitely a difficult question. I think for me, having worked in this research area for over the last 

decade, and with this multidisciplinary cross sector group, I do feel that this is a very important need, which is 

being addressed. This is going to play out in a major way where there is a huge impact to patient, and probably 

seeing the smile on their face when they finish the chemo without side effects is probably what it means 

changing the face of cancer. 

 

Richard Paxman  46:46 

That's a beautiful and perfect answer. It really is. So you've made it more difficult for Raghav now. 

 

Raghav Sundar  46:52 

So we talked about the fact that even when I first started training that the focus on cancer treatment was killing 

the cancer and everything else was acceptable as collateral damage. Right. But I think with a company like 

Paxman, we can actually talk about living with cancer and living beyond cancer. And cancer just becomes just 

another problem that patients deal with and can move on with life. And I think that's where the kind of role, 

Paxman will play here will become critical because I think the very smart scientists and cancer researchers will 

figure out the cancer itself. But it is beyond cancer that we now need to start paying attention to and focusing 

because there's a lot more than just the cancer treatment itself that needs to be addressed. 

 

Richard Paxman  47:41 

Absolutely. And we keep talking about living beyond cancer as well and such an important message. Well, thank 

you both for today. You've been wonderful guests. Great insight into the work that we're doing together, but 

also lots of work that's been done before. So thank you very much and look forward to catching up with you 

soon. 

 

Raghav Sundar  48:01 
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Thank you so much for having us on. Thank you. Pleasure. 

 

Richard Paxman  48:08 

Thank you for listening on this episode of changing the face of cancer. If you're interested in keeping up to date 

with what's next for CIPN management within cancer care, look out for our future podcast episode, where we'll 

be discussing upcoming clinical trials with wearable limb cryo compression systems as a prevention method. 

Everything we have discussed today can be found in the show notes and subscribe so you don't miss our next 

episode. 

 


