Why a Diagnosis is Everything. (SickKids VS Uncertainty) 

Most of us seek — and find — answers whenever worrisome symptoms arise. But some kids grow up facing ever-evolving health issues without discovering why. Hear how far and long Melika and her parents went in their elusive search for an answer. And meet the determined genetics counsellor who provides families like theirs with a much-needed glimmer of hope during the anguish of not knowing what’s wrong.

(For bonus content or to advance similar research, please visit SickKidsFoundation.com/podcast. The SickKids VS Podcast is generously sponsored by CIBC and edited by Quill.)

Melika Ghanaati I'm Melika Ghanaati. When I was born, right off the bat, I was having difficulties breastfeeding. We didn't know at the time, but we later figured out it was because my jaw muscles were too weak. And I also did have club foot on both of my feet and severe colic. My parents had me in physio and we did notice my spine was starting to curve into scoliosis. So I started having body braces. And at the age of six months old, I did have my first procedure to correct my club foot. So it was definitely a rough start to begin with. 

Hannah Bank Melika spent the first part of her life in Iran, where every new warning sign or symptom seemed disconnected from those that came before. Melika saw different doctors, but questions kept piling up, and concrete answers proved elusive. 

Melika But thankfully two of my mom's sisters are in Canada and they told my mom about SickKids and that could be a resource, like we could maybe find answers. 

Hannah When did your family decide to leave Iran and come to Toronto? 

Melika Just before I turned four years old. That was a huge decision for them. Most of our family is in Iran, and obviously when you're older, it's harder to pick up a new language. And my dad had his own business in Iran and having to leave that and our house and just leave what they've known their whole lives to come here so that me and my brother can have a better future and I could hopefully have a better medical journey. Pretty much as soon as we got here my mom looked for a family doctor and, almost instantly, we were referred to sick kids. 

Hannah Melika's journey here started at the orthopedic clinic. She needed back surgery that was typically an in-and-out procedure. But after she was put under, her oxygen levels started dropping. 

Melika They didn't want to send me home unless they sorted out the breathing issue, where I did end up having a sleep study and it was confirmed that I had sleep apnea. So now I was being seen by two doctors in the orthopedic clinic for my back and my feet, and then as well as for my respiratory. And then once my surgeon realized this could be a muscle-related issue, then I was referred to their neurology clinics. 

Hannah And what happened at the neurology clinic. 

Melika Same thing that was happening in Iran. They weren't quite sure. Both in Iran and in Canada, they thought it was certain things, like at one point they thought it was cerebral palsy. It wasn't. But I was being told the same messages each time by every doctor — that, like, this is so rare, we've never seen anything like this. We'll just have to keep monitoring and testing and hoping in the future there'll be, like, more testing that we can do, but. Every single time was pretty much: this is so rare, I've never seen this, I have no idea. 

Hannah You're listening to SickKids VS, where we take you to the front lines of child health. I'm Hannah Bank, and this is SickKids VS Uncertainty.

As Melika grew up, she became a huge Selena Gomez fan, developed a love for skincare and makeup, and enjoyed treating herself to caramel iced coffees. Through it all, she kept returning to SickKids. For more than 15 years, she came to the Hospital for care: club feet, sleep apnea, scoliosis, muscle weakness, kidney stones, and asthma. She underwent three major spinal surgeries. And as her strength declined, she began using a wheelchair. But no one could explain why this was happening. 

I imagine you probably had so many questions along the way and not a lot of answers. 

Melika Yeah. So definitely when I was younger I didn't really care that much because I was born with it. So, to me, that was the norm. But then as I started getting older, like obviously those questions of like: why am I different than the other kids? Why do I have to be in a wheelchair? In the schools that I was at there's other kids in wheelchairs, but they have their diagnosis. When people ask them like, ‘Oh, what's your condition? They were able to say a name, and they were able make friends that way. Like, ‘Oh I have that too.’ And they were able to bond over their symptoms. But every time when I was asked, I was like, ‘I don't know. Like they say that it's complicated. They say that they don't know a name yet.’ And then obviously as I started becoming more of a teenager it became more of a future related question in terms of like will I be able to be like a functioning adult? Will I be able to drive? Will I be able to have kids in the future? 

Hannah Having to explain all of your symptoms and this medical journey — odyssey — that you're on, must have been really, really difficult for you, especially since you didn't have the answers. So where did the hope for a potential diagnosis come into play? 

Melika Yeah, so about 2017/2018, we were told by the neurologist that they can do a blood test. They took a bunch of bottles of my blood and they did a muscle biopsy. So I waited, I waited, I waited. But then that blood test, when it came in, didn't give anything. So I was kind of losing hope. Like I was already around 16 by now and I was like I guess I have to do what they say and hope that in the future they'll come up with something. Until very last hope, the neurologist suggested that I get referred to the genetics clinic. 

Hannah At SickKids, to understand how genetics might help Melika, I did a little digging. If you think back to science class, you may remember learning how genetic testing is used to pinpoint changes in our genes that may lead to a medical diagnosis. It turns out SickKids employed the first genetic counselor in the country. And this corner of science has exploded with possibility in recent years. Just ask Anna Szuto, who started her career as a genetics counsellor around the same time Melika began visiting SickKids. 

Anna Szuto There are things that I can talk about with my patients now that I never dreamed that I could. So, for instance, genome sequencing is not a test that we could offer broadly back in the day. It was so expensive. Essentially, instead of looking at specific parts of the genome, it looks at everything. So all genes, all variants, all at once. And this allows us to find an explanation for patients, or try to, but also find things that might impact health that we didn't expect. We go through, for example, what kind of answers a test might provide patients. Sometimes patients think it's just a label: ‘I'm getting all the care I need, or what will that change?’ And there are tangible things that a diagnosis can provide, like a label, for example. But that opens the doors to communities, to potential treatments, to research. Majority of genetic counselors see patients; they work with doctors to establish a diagnostic strategy to find explanations for patients. But in addition to that, I've had the privilege of developing a program to bring back genome sequencing to Ontario so that we can offer the test here. So, in the past, we used to send all of that to the States. And with that, we lost the opportunity to have a bird's eye view of the diagnoses that we would achieve in Ontario that would affect the patients here. The other aspect is that I see patients with Dr. Roni Cohn. We see patients like Melika. 

Hannah Yep. She’s talking about the Dr. Cohn. Ronni joined SickKids more than a decade ago as chief of the Clinical and Metabolic Genetics Division. Now, he's president and CEO of the Hospital and Anna's colleague in the clinic. 

Anna Szuto Ronni and I have been seeing patients together for over five years now. I can actually probably count on both hands the number of repeat diagnoses that we've had. So they've mostly been really rare disorders, and Ronni and have had the chance to provide answers to a lot of families and work together to see how we offer testing to patients. 

Melika I was introduced to Dr. Cohn and Anna, and I don't know, I just had these really good vibes when I met them. They definitely seemed more technical in terms of genes and everything. They just gave me this really good reassurance and spark of hope. When I looked up Dr. Cohn and saw he's also the CEO and president of SickKids, I kind of figured if anyone's going give me answers, I would hope he would. So I guess I kind of put this pressure on him now whether he knew it or not. 

Anna When I first met Melika, she already had a whole journey at SickKids prior to meeting myself and Dr. Cohn. She had had several investigations, surgeries. She had bumped from specialist to specialist. She had questions, but it was — they were normal questions that a teenager might have or a long-standing patient of SickKids might have. And she's always been very curious. She would come to us and say, ‘I read this, can you tell me about this?’ Ronni always says, I would rather take five minutes to answer a quick question for me than you have anxiety until the next time that we meet. So sometimes for us, it's very easy to reassure or to provide accurate information that is at our disposal. And when she was coming to us, there was already a suspicion that there was a genetic condition that would explain why she presented the way that she did. And at the time, all that was available for her was a targeted genetic test that looked at some genetic causes of muscle diseases. In some patients, it's very effective. There are some muscle diseases that present in a very clear way that give us a very strong hunch of what to look for. That wasn't exactly the case with Melika. 

When that test came back, it was negative. When we didn't find an explanation through the first test, we thought that maybe through a muscle biopsy, we could see changes in the muscle that could orient us to a specific disorder. Unfortunately, that also didn't lead us to think of a specific gene or a specific type of condition. At first, you know, the types of questions that she would have for us would be, ‘Do I need another blood draw for this test? Do I need another procedure?’ But as we followed her, she had more complex questions like, ‘What will my future look like? Will I be able to have children?’ And I felt a sense of duty to bring that answer to her. At the time, she wasn't eligible for genome sequencing, so we — because of a donation that we received — we were able to relaunch a research study here at SickKids called SickKidSeq that allowed us to offer her genome sequencing through research. 

Hannah At the time, whole genome sequencing wasn't readily available as a clinical test. It was mostly used for research to build evidence around which patients should be eligible for sequencing. Patients like Melika. 

Anna So the way that our research team works is that, you know, the genome sequencing is done here at the hospital. We have a team of bioinformaticians that analyze the data and then our analyst that analyzes the data. So there's several hands that it passes through before it gets to me. But our analyst had found this variance and right away when she went through the condition that it was associated with, I was like, this has to be it. And I couldn't wait to tell Melika that we had a maybe. But, also, I was a little worried that I wasn't giving her a clear answer. I was kind of delaying the diagnosis and delaying that the ‘yes, we have it.’ So I remember being a little weary of disappointing her, but at the same time being really excited that we had maybe found a diagnosis for her. 

Hannah SickKids breakthroughs are only possible with the incredible support of our donors. That's why we're proud to recognize CIBC as the premier partner of the SickKids VS Podcast. The bank and its team members care about making a difference. CIBC has championed SickKids for over 30 years and is the largest corporate supporter of the SickKids Cancer Sequencing Program. CIBC also generously supports SickKids through CIBC Miracle Day and an active employee giving and volunteer program. 

Melika So this was like my first year of university. It was near midterms. So I was just having one of those days. I was really tired. I had done a lot of writings and I was like, you know what, I'm going treat myself. I'm going to order some food. And I had gotten myself a nice coffee and I don't know how it was delivered. At least half of it was dumped. And so now my wrap is soggy. And I was a little cranky because I was also hungry. And just as I finished cleaning everything up and I got to my desk and I'm unwrapping it ready to eat, my phone starts ringing. And I wasn't gonna answer it until I just glanced over and I noticed it said SickKids. I knew I had to pick up. So I picked up the phone and it was Anna and she tells me that we still have to do one more round of testing, but we think we finally got it. And the way my heart just dropped and instantly, like I forgot about that coffee situation. I was just excited. I wasn't expecting it. And I instantly called my parents. It had just been something I was waiting my whole life for. 

Anna I remember calling her. We unfortunately did not give her a clear-cut explanation. We gave her a maybe, and that gave her some hope. That maybe was still a strong hunch. It was a genetic variant, what we call a variant of uncertain significance, that was in a gene that had a strong fit to her clinical presentation. So we were pretty sure that that was it, but we didn't have concrete evidence that that was her diagnosis. 

Hannah Whole genome sequencing is an important clinical test, but today, it only helps diagnose up to 45 per cent of patients. For everyone else, there's hope in other genetic tests that look at different parts of the genome. 

Anna Thankfully, though, there was another test that we could offer her called RNA sequencing that could help us clarify whether the genetic variant that she had was actually causing the gene not to work properly. And that test is still not funded in Ontario, so we were pretty lucky that we were able to offer that to her through research. 

Hannah Can you tell us what exactly it was that you found and what it meant? Sure. So, Melika had variants in the PIEZO2 gene. Thankfully, that condition had already been discovered, meaning that there was already some literature about the condition and the role of this gene in the body. So when we read the description of the condition, it just fit so well with Melika. 

Melika Anna had created these slides to help me better understand it, which is really cool. And we just kind of like went through what it means, what to expect, the symptoms, the club foot, the difficulty drinking, like all of these stuff were aligning and suddenly all of these things that I thought was just wrong with me finally didn't feel like that anymore. One thing that me and Anna have brought up a lot is when I was younger. I was playing with my brother, and it was like this game where you were like a wizard and every time the remote vibrated in your hand that was your cue to like shoot the wizard or something like that. And my brother kept getting frustrated with me because he's like, ‘It's vibrating, why aren't you shooting?’ And I was like, ‘I don't feel it, it's not vibrating.’ And we each thought the other one was lying. 

Anna These patients have a lower sensitivity to vibrations. And I remember telling her about this, and she was like, ‘I understand now why my brother was telling me that it was weird that I couldn't feel the remote when it was vibrating.’ And it's a funny thing, it's a benign thing. But, for her, it just gave her a better understanding of herself. But there were questions that we still weren't able to answer, like, ‘Will I be able to have children?’ 

Hannah Today, one in 12 Canadians live with a rare disease, and around two thirds of them are kids. It's only natural they would have questions about what their condition might mean for their future. 

Anna So, going back to our high school biology lessons, the condition that Melika has is recessive, meaning that in order for a person to have this condition, both parents need to have genetic variants that they both pass on. In the future, when she's starting to think about building a family, what we can do is test her eventual partner to see is he a carrier, yes or no, and provide her with more tailored risk assessment. The possibility of her meeting someone that would also be a carrier of this condition is relatively low, not impossible, but it's low. The beauty of offering a test in-house was that I was able to find another patient in Ontario that had the same diagnosis as her. 

Melika Anna is definitely my fairy godmother in terms of medical field. Once we were able to confirm it, she did tell me that there is a Facebook group of people with the same condition, where they are able to connect and discuss their symptoms. And it was so cool because this whole time I was made to feel like the only person on this planet that had it. And I joined this group and there's like 40, 50 other people from all across the world. Anna did also connect me with one other person who is in Ontario. Not only is she a single mom but she's kind of in the same field that I'm studying too. She's in social work and I'm doing psychology, so it just felt really cool to be connected to someone that not only has a cool job that is like kind of on the same wavelength as me but just knowing that whole concept of being a mom is still relevant and possible. It just — it was really cool to just see all these new doors opening. 

Hannah Incredible. 

Melika is now 21. She goes to university and has her sights set on law school. She also has a job on campus and supports SickKids as a lived experience advisor. This network includes patients who share insights from their time at the hospital to improve its care, research, and education. Melika's efforts are being noticed. Dr. Cohn tells me that she is, and I quote: ‘An extraordinary young woman. Her courage to seek answers and her commitment to using her voice to support others are a powerful reminder of what hope and partnership and care can achieve.’ 

Melika's health is stable, but she still visits an adult hospital every year for a checkup on her condition. There isn't a curative treatment she can take just yet. And Melika has something to say about that. 

Melika A lot of people have this expectation that receiving a diagnosis is only good if there's a treatment. But for me, just having that name and having that thing that I could look into on my own and research and just having an explanation for all these symptoms I've had, even in terms of people thought I was making it up, they thought I just being dramatic. But now I can be like, ‘No, this is real.’ 

Anna For years and years, often our rare disease patients are left with uncertainty, and just having that explanation allows them to look for information themselves or access a community and or potentially even research to help us learn alongside them about their genetic condition. So there's large pools of patients that can help inform what the future will look like for them. 

Hannah There's also cutting-edge research happening here at SickKids that may lead to new breakthroughs. 

Anna So in the past, genome sequencing would occur here, it would be analyzed by our team, but there wasn't necessarily a way to have other people's eyes on it or to collaborate with other people because even that takes infrastructure and time. But now there's a myriad of studies that are going to contribute to this larger Canadian initiative that will serve to advance health research related to genomics. 

Hannah That's incredible. If you were to think about, you know, what could possibly be in the next 10 years of genetic testing, what can you imagine the possibilities might be for the field? 

Anna I think AI will play a big role in finding patients that may benefit from testing or that might have a genetic condition sooner so that these families don't go through what we call a diagnostic odyssey. It will become more and more relevant to find these answers sooner because sometimes therapies have a window of time where it's most likely to have an impact on patient's health. So we in our field do feel that sense of urgency to allow families to have these answers soon. I don't know if you know this, but the first ever genome sequencing took 13 years to sequence. And our colleague from Boston Children's was here a few weeks ago, and they set the new world record. And they were able to, from blood draw to report, to do it just under four hours. So there are ways to make things faster. 

Hannah Melika joined a SickKids staff event with Anna and Dr. Cohn, where we talked about advances like this. She even shared her story with everyone. Here's how she brought down the room. 

Melika Because of the care I received at SickKids, I'm now in my third year of university, have joined the Lived Experience Network at SickKids, and I'm posting disability awareness videos. I want to be able to help people and spread hope, just like you all do every day. I hope you know you are all heroes in at least one child's life. I personally have many, and aside from, of course, my parents, two of mine are Anna and Dr. Cohn, and I want thank them for reuniting that spark in me. SickKids will always hold a special place in my heart. 

Anna Melika holds a special place in my heart because a lot of the patients that I see are much younger and haven't reached that age where they're able to voice their hopes and dreams. But Melika, because I got to see her from her teenage years to now adulthood, she's been able to express, you know, truly what the impact of a diagnosis is and gives meaning to the work that I do and that my colleagues do as well. So I'm eternally grateful for her for sharing her journey with me and allowing us to be part of her care. And her parents too. Her parents persevered, I think, continued to come to genetics, were open to research. And for families to give back to research like that is essential for us to collectively learn more so that we can help more patients like her. 

Hannah From SickKids Foundation, I'm Hannah Bank. Thanks for listening. To support breakthrough research and care at SickKids, please visit SickKidsFoundation.com/Podcast. And if you like this episode, subscribe and rate us wherever you listen to podcasts. SickKids VS is produced by me, Hannah Bank, Liz Surani, Rebecca Ostroff, Jasmine Budak, Charlotte D’Arcy, Zeynep Kahramanoğlu, and Neil Parmar. This episode was written by Neil Parmar. Sound design and editing by Quill. Check out our show notes for related links and resources. Until next time. 

