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Our body maintains sodium (salt) balance by getting rid of 
excess sodium through urine. When the kidneys stop working, 
sodium accumulates in the skin and muscles. We already know 
that sodium accumulation is higher in men, older patients, and 
patients with high blood pressure, and that sodium accumu-
lation may have a number of other side effects such as inflam-
mation. We are measuring sodium content in the tissues with 
magnetic resonance imaging (MRI) in patients at various stag-
es of chronic kidney disease (CKD), on various dialysis thera-
pies, and in patients with heart failure. 

Based on earlier findings, we know that high sodium con-
centration is linked to age, high blood pressure, diabetes, and 
CKD. The threshold of sodium accumulation in peadiatric pa-
tients is likely lower, but it has never been explored. Therefore, 
we began to scan healthy children and those with CKD to de-
termine tissue sodium level. More recently, we have observed 
more salt in the skin in patients on dialysis and more salt in the 
skin and muscle in CKD patients stage 1-4. We also observed 
that skin sodium is higher in patients who have a higher sodi-
um dialysate concentration. Our next question will be, “Is salt 
in the skin higher in patients who have heart failure with renal 
dysfunction compared to patients with only heart failure.”
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Heart failure leads to fluid retention, breath-
lessness and fatigue and is often associated with 
kidney failure; this is important because the in-
teraction with kidney failure makes heart failure 
worse. When the kidneys fail, patients eliminate 
less water and salt that end up accumulating in 
the body, increasing the risk of fluid retention and 
its side effects (i.e. swelling). Diuretics such as Fu-
rosemide, also called Lasix work on your kidneys 
by increasing the amount of water and salt elimi-
nation through your urine. Diuretic resistance is 
when you don’t get enough diuresis (production 
of urine) thereby failing to achieve a decrease in 
swelling caused by fluid retention despite being 
given the maximal dose of diuretic. When there is 
no or minimal response to diuretics, higher dos-

es of diuretics are often necessary. Diuretic resis-
tance makes it much more difficult for patients to 
manage water and salt well. At the moment, we 
have no way of predicting how heart and kidney 
failure patients will respond to diuretics, and how 
high a dose they will need. We plan to measure 
salt content in the kidneys with  MRI  in order to 
study the difference in salt content between heart 
failure patients who respond to diuretics and 
those who do not respond to diuretics. This study 
will tell us whether kidney salt content can predict 
diuretic response in heart failure, and whether so-
dium MRI can be routinely employed to improve 
management of diuretic therapy in the future. 
This project is active and recruitment will begin in 
the near future. 

Dr. Christopher McIntyre and Dr. Fabio R Salerno (Nephrol-
ogist and PhD student) analyzing a sodium MRI image of the 
salt levels in the skin and muscle of a participant’s lower leg. 

Diuretic Resistance 

The Salty Truth 

Study visits carried out at University Hospital or St. Joseph’s Hospital 
Primarily a Post-doctoral Fellow’s Project 

Study visits carried out at University Hospital 

A multidisciplinary team in nephrology care working together to deliver better treatments 

KIDNEY CLINICAL RESEARCH UNIT, VICTORIA HOSPITAL - January 
10th, 2020 - Dr. Christopher McIntyre’s team is all smiles and ready for another 
exciting year. The team is comprised of many different individuals including 
postdoctoral researchers, academic doctors, PhD students, MSc students, physi-
cians, coordinators, research nurses, and administrative assistants. 
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“ The benefit of being involved with the research 
team is it’s going to help someone else besides me”

-Lloyd Weiss

Nephrol Dial Transplant, https://doi.org/10/1093/ndt/gfaa036
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Shortness of Breath 

Arrhythmia 
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We know that many patients who are on dialysis suffer 
from the burden of unwanted symptoms, which can af-
fect quality of life. In this study, we look at symptom bur-
den using the London Evaluation of illness “LEVIL,” an 
application based platform where patients can self-report 
their symptoms with each hemodialysis treatment using 
an iPad or mobile phone. We look at 9 different symptom 
domains including general well-being, pain, energy, sleep 
quality, shortness of breath, appetite, bodily itch, restless 
legs, and time to recovery. 

The Theranova dialyzer is capable of removing large 
middle molecules (15,000 - 60,000 Da) because of its 
highly permeable membrane that have been linked to the 
development of complications such as cardiovascular dis-
ease. Enrolment, treatment, and data collection are ongo-
ing at this time with 15 hemodialysis patients currently 
receiving therapy. We are excited to see if symptoms are 
related to an increased amount of these uremic toxins in 
the blood. 

Theranova Dialyzer 
Study visits carried out at Victoria Hospital and 
the Kidney Care Centre
Primarily a PhD Student’s Project 

Study visits carried out at University 
Hospital
Primarily a PhD Student’s Project

Study visits carried out at  University 
Hospital
Primarily a PhD Student’s Project 

Sodium may drive asthma and 
shortness of breath. We know that an 
increase in salt leads to a decrease in a 
hormone produced by the body which 
in turn leads to an increase in  bron-
chial spasms, which are constrictions 
of the smooth muscle cells of the bron-
chioles. We also know that any increase 
in salt levels increases calcium ions and 
this causes vasoconstriction within the 
lung cells.

  Shortness of breath is common 
among patients on dialysis , however 
it is not well understood. This study 
explores the causes of shortness of 
breath in the hemodialysis population 
by measuring lung structure and func-
tion.  Enrolment and data collection are 
currently ongoing with 5 patient partic-
ipants that have completed the study to 
date.

Computed tomography (CT) imag-
ing is a useful tool in studying blood 
flow defects in organs such as the lungs 
and heart during dialysis treatment. 
In this study, our aim is to observe the 
changes in blood flow in the heart mus-
cle during hemodialysis and determine 
whether or not this response is related 
to irregular heart rhythms in patients 
on hemodialysis treatment. 

 To detect irregular heart rhythms, 
patients enrolled in this study have a 
small implantable loop recorder  (heart 
monitoring device) placed directly un-
der the skin near the heart. By doing 
this, we are able to study a patient’s 
heart rhythm continuously for up to 
one year. 

Currently, 4 patients have completed 
the CT imaging and 2 of these patients 
have had the loop recorder implanted. 
Based on the results thus far, there is 
a general decrease in blood flow in the 
heart muscle that is strongly evident at 
3 hours into dialysis treatment. To re-
late these blood flow defects to heart 
rhythym, we will continue to remotely 
monitor the data obtained from those 
with the implanted loop recorder. 
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The results above show a positive trend in self-reported quality of life while on hemodialysis treatment with the Theranova 
dialyzer. Before starting on the Theranova dialyzer the patient suffered from poor sleep quality, low energy, and restless 
legs. After just a few short weeks the patient gradually began to feel better. 
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Computational Simulation 
Using maths to improve kidney failure in patient care 

Kidney disease and dialysis 
are hard on patients. Treat-
ments are more effective if 
tailored to individuals. We 
are fine tuning treatments 
to increase their benefit sub-
stantially. Dr. Sanjay Kharche 
uses the patient’s informa-
tion (taken from many stud-

ies from our Kidney Clinical 
Research Unit) and assess-
es how a treatment works 
and scenarios when it will 
be more effective. To do so, 
he has developed computer 
programs called PM3, that 
use advanced computer sci-
ence and maths. In consul-
tation, with Dr. Christopher 
McIntyre, he has found that 
reducing dialysate tempera-

ture prevents cardiac arrest. 
Reducing temperature also 
beneficially improves blood 
flow. He has also dd software 
to assess health in the kid-
neys and liver. Soon, we will 
tests a new method that uses 
PM3 that will potentially 
eliminate the need for inva-
sive test to assess your hearts 
activity thus limiting the pa-
tient’s burden. 

LHSC Site- Victoria Hospital

May 2nd, 2019 - Clinical Rotation & 
Health students enjoying the #skypeasci-
entist presentation given by Dr. Sanjay 
Kharche. 

Chronic kidney disease patients un-
dergoing hemodialysis often begin to 
experience difficulties with executive 
function, and the ability to plan and 
make decisions. These cognitive chang-
es are associated with abnormalities in 
their brain scans. We believe this arises 
from issues with blood flow to the brain 
during and following hemodialysis ses-
sions. 

Our group is testing a new therapy 
which may protect the brain by prim-
ing the body with restrictions in blood 
flow in the lower leg for a few minutes, 
administered monthly before dialysis 
treatment. This is safe and it has been-
shown to prevent injury in other organs, 
including the liver, kidneys, and heart. 
The study involves cognitive tests and 
brain scans before and during dialysis, 
twice over the course of one year. Fol-
low up scans will help us determine if 
the new therapy helps to maintain brain 

health. 
As well, hemodialysis treatment is 

often associated with negative com-
plications related to microcirculatory 
stress (blood vessel injury). It is already 
shown that cells within the blood vessels 
respond to injury by releasing biological 
factors. Of these biological factors in 
the blood are microparticles, which are 
fragments of injured cells.

We are currently conducting a re-
search project that focuses on measur-
ing microparticles within the blood of 
patients who are undergoing hemodial-
ysis. Our research aims to understand if 
microparticles can be used as an indi-
cator of microcirculatory stress brought 
upon by dialysis, and to determine 
whether they can be used to identify if 
patients are responding to different di-
alysis modalities. 

Dialysis Tolerability 
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Magnetic Resonance Imaging of the Brain 
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Study visits carried out at St. Joseph’s Hospital 
Primarily a MSc. and a PhD Sudent’s Project 

The image above shows the increase in white mater (WM) and grey matter 
(GM) volumes and the corresponding decrease in cerebrospinal fluid (CSF) 
volume at peak stress (~30 min left of treatment) during hemodialysis. These 
results support cytotoxic edema (swelling) caused by a lack of blood flow 
during hemodialysis which may explain neurological changes in dialysis pa-
tients. 
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The image above shows the results of diffusion tensor imaging before and during hemodialysis. The coloured re-
gions show significant increases in fractional anisotropy (blue), axial diffusivity (yellow), mean diffusivity (green), 
and radial diffusivity (red). These results are consistent with our hypothesis that deficits in blood flow during hemo-
dialysis are responsible for the abnormalities we have observed previously. 
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We are currently facing a 
global COVID-19 outbreak that 
has forced the majority of the 
population to stay home. Un-
fortunately, in severe cases, 
COVID-19 causes a potentially 
fatal condition known as acute 
respiratory distress syndrome 
(difficulty to breathe). Patients 
who suffer from severe respi-
ratory illness are admitted 
to the ICU due to worsening 
health because of the virus. It is 
thought that worsening health 
is caused by a “cytokine storm”. 

Cytokines are small proteins 
secreted by cells of the immune 
system that control inflamma-
tion. A cytokine storm refers 
to an overproduction of these 
small proteins, which occurs 
when too many white blood 
cells (help the body fight in-
fection and other diseases) are 
activated. In turn, these small 
proteins activate more white 
blood cells leading to a vicious 
cycle. This huge stimulation 
of inflammation can become 
damaging to a patient’s organs, 

leading to multi-organ injury 
(i.e. lung, heart etc…). 

We configured a dialysis ma-
chine to hopefully decrease this 
cytokine storm by inactivating 
white blood cells through a di-
alysis circuit. Last week, the 
first patient received treatment 
in the intensive care unit. When 
the team first started treatment 
the positive COVID-19 patient 
had around a 98% chance of 
dying and when the team re-
calculated the score after treat-
ment was complete the patient 

had about a 30% of dying. This 
is the first out of approximately 
40 patients that we would like 
to study. If proven successful, 
the therapy would allow for a 
reduced intubation time, length 
of hospital admission, and a de-
crease in mortality rates. 

Head to lawsonreseach.ca 
to read the full story - ‘Canadi-
an team first in world to treat 
COVID-19 with specialized di-
alysis.’ 

The Coronovirus-19 Fight 

The Art of Kidney Disease 

Study visits carried out in the Critical 
Care Trauma Centre at Victoria Hospital 

All LHSC Sites Involved 
Primarily a Research Coordinator’s Project 

An honourable mention 
to Dr. Fabio R Salerno, a Ne-
phrologist and PhD candi-
date at the Schulich School 
of Medicine & Dentistry, 
who returned home to Ita-
ly back in March; Europe’s 
COVID-19 epicentre at the 
time to help care for patients 
and support his colleagues 
during the novel COVID-19 
outbreak. Dr. Salerno is 
working at Monza San Ge-
rardo Hospital in the North 
of Italy. COVID-19 cases and 
ICU admissions have been 

slowly decreasing in Italy 
since late April and author-
ities are starting to discuss 
the gradual restart of social 
and economic activities. 
You can read more about 
Dr. Salerno’s journey on the 
Schulich School of Medicine 
and Dentistry News Page, 
‘Feature: From the front-
lines of Italy’s COVID-19 
fight.’ 
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April 29th, 2020 - The McIntyre research team getting ready 
to conduct treatment on their first COVID positive patient 
admitted  in the ICU. From left to right, Tanya Tamasi (RPN), 
Justin Dorie (RPN), Sandrine Lemoine (MD/Post-Doctoral 
Fellow), Chris McIntyre (MD), and Jarrin Penny (RN). 

                                                       In Italy 

Cindy House, Research Coordinator 
worked closely with patients on this novel 
project in order to gain a better sense of the 
quality of life for people on chronic hemo-
dialysis treatment and to better understand 
how they respond to treatment through 
imagery. Results from the study have been 
shared via banners, a website developed by 
Schulich School of Medicine and Dentist-
ry at Western University and a home dial-
ysis blog. Please see: https://www.uwo.ca/

projects/renal/ to view the website titled, 
“Brining Healing into Focus.” The website 
has generated additional interest from CTV 
London (news at 6pm on May 14th, 2019) 
and from  Inside Western (May 10th, 2019). 
As well, a presentation to the Patient and 
Family Advisory Council was done this 
past September. A few participants have 
requested use of a camera once again to 
continue sharing their experience with end 
stage renal disease. 

Fast Facts 

35 participants involved 

1600 images created 
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                                                       In Italy 
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