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MESSAGE FROM  
THE PRESIDENT

MESSAGE FROM THE  
CHIEF EXECUTIVE OFFICER

Spring is a time of rebirth and 
renewed energy. Coming 
off nearly a year of rolling 

lockdowns, pandemic fatigue and 
economic uncertainty, we are 
cautiously optimistic with a renewed 
energy for 2021. Spring is also a great 
time to evaluate your priorities and 
make sure the energy you have is 
going in the right places. We have a 
similar approach here at the Society. 
We take the first quarter of the year as 
a time to reflect, review and re-engage. 

The Board and staff are guided to make progress on four 
pillars of the strategic plan (you can see more details about the 
strategic plan on our website, csmls.org). We always have these 
pillars in mind, yet the pandemic offered opportunities for us 
to evaluate the priorities of the Society. Each pillar is important, 
but it’s pillar three, Advocate for solutions within the health care 
system for the medical laboratory profession, that we feel should 
have the focus of our resources over the next few years. It is our 
promise to members and the profession to advocate for changes 
that impact your daily work life. While it has always been our 
mission to advocate for the profession, there has never been 
a time so pressing. Everything you have been experiencing in 
the past year will not be wasted. We have learned from it and 
we will use that knowledge to provide accurate information to 
decision-makers who will affect your daily work. 

Part of our advocacy strategy is to build solid relationships 
at a national and provincial level. We believe we can move 
the needle on improving the health care system through 
purposeful, helpful and mutually beneficial relationships 
with stakeholders, and especially with governments. Those 
important conversations do not happen in front of a news 
camera. We appreciate and take advantage of media relations 
when the need calls for it – when we want to get in front of a 
large number of people at once, for example. But the news is 
short-lived, it moves fast and onto the next shiny object. We 
would never put all of our advocacy efforts into getting a media 
spot because it doesn’t have the same impact that relationship 
building does. 

We want to be consistent, reliable and accurate in how we 
work with government, health departments and decision-
makers. That’s the action that changes lives, and we are here to 
change your life. So, while you may not see my face on your six 
o'clock news every night, do know that there is important work 
happening every day, much like the valuable life-saving work 
you do behind closed doors.  

A Renewed Focus The World Is Watching

Christine Nielsen
CHIEF EXECUTIVE  
OFFICER

Having served at the CSMLS Board of 
Directors table for more than seven 
years now, I hope you can call me a 

familiar face, if not a friendly one. This year, it 
is truly my honour to serve as President of our 
Society. 

I first got involved with the volunteer 
side of the Society over 10 years ago, when 
LABCON2010 was hosted in my city of 
Edmonton, Alberta. My a cappella group 
was asked to sing the national anthem on 
opening day. It was that fateful morning, after 
performing the anthem (and seeing the delegates and other Board 
members rock out to our a cappella rendition of Queen’s “Fat Bottomed 
Girls”), that I realized I had found my crowd! I wanted to get more 
involved, so I decided to run for the Board. One election later, I was 
successful and came on as the new Director for Alberta, Northwest 
Territories and Nunavut.  My eyes were opened wide at my first Board 
of Directors meeting. What I saw was a truly high functioning and 
professional group of people, one that supports and builds each other 
up while sharing a vision of medical laboratory excellence. 

You could almost say that my storied work experience sounds 
a bit like a Johnny Cash song: I’ve worked as an acute care/ER 
phlebotomist, core lab tech, molecular virology lab tech, polytechnic 
med lab educator, health curriculum developer, high-fidelity simulation 
confederate, clinical supervisor for the public health lab; and now, 
as a field applications and systems specialist with DiaSorin, I set up 
immunodiagnostic and molecular tests and empower lab professionals 
across Canada. That’s just the first verse! Not only has my winding 
career journey helped me appreciate the number of skills and roles we 
have within our lab community, it motivates me to better represent each 
member and their unique experience.

During my tenure as a director, I’ve had the privilege of engaging 
with fellow lab professionals across the country, collaborating with 
educators, elected officials, policy makers and mainstream media 
outlets. I feel that advocating for our profession and our members these 
past seven years has provided me the credibility and confidence to better 
serve you, our members, during my term as president. 

And now as president, I see an incredible opportunity for our 
profession to be even more involved in key decision making around 
patient-centred care. I cannot wait to see how each member of the 
medical laboratory community will help bring this vision closer to 
reality. Let’s capitalize and carry the momentum and attention that 
our profession has received throughout the pandemic (thank you all 
for carrying us through this). We have a virtual, captive audience, and 
it’s time for the lab to further elevate our voice, now more than ever. 
Because together, we are the voice of the Lab. The world is watching; 
let’s ensure they hear us.  

Joël Rivero
2021 CSMLS 
PRESIDENT



csmls.org      5csmls.org      5

   

EDITORIAL AND BUSINESS OFFICE 
33 Wellington Street North

Hamilton, ON L8R 1M7
Phone: 905-528-8642 Fax: 905-528-4968

Email: cjmls@csmls.org

 Editorial Team Cathy Bouwers 
  Michael Grant   
  Christine Nielsen

 Scientific Editors Kristi Lew
  Amanda VanSpronsen

 Contributors Jason P. Acker
  Cathy Bouwers
  Marijke Vroomen Durning
  Allahna L. Elahie
  Sheldon Kuzmik
  Junkyu Lee
  Eoin O'Grady
  Genevieve O’Grady
  Carly Olafson
  Menaka Pai
  Filomena Canci Tavares
  Judy Tran
  Tracey R. Turner

PUBLISHED BY:

Dovetail Communications Inc.
30 East Beaver Creek Road, Suite 202,

Richmond Hill, ON Canada L4B 1J2
Phone: 905-886-6640

www.dvtail.com

 Managing Editor Popi Bowman 
 Assistant Editor Jana Manolakos 
 Art Director Katrina Teimo
 Associate Publisher Chris Forbes
 Account Executive  Marlene Mignardi
 Production Manager Crystal Himes

Dovetail Communications 
Susan A. Browne, President

PUBLISHER’S STATEMENT AND POLICY
The editorial team determines and edits content for the 
Canadian Journal of Medical Laboratory Science. Contributors 
include staff, partners and CSMLS members. Although 
CSMLS encourages the sharing of various opinions and 
perspectives in an effort to promote thoughtful discourse, 
contributors’ views do not necessarily reflect the views of 
the Society. We reserve the right to edit all submissions for 
length and clarity. Contents may be reproduced only with 
permission.

Scientific papers are accepted by the Canadian Journal of 
Medical Laboratory Science on the understanding that they 
have not been published elsewhere.

The Journal is a quarterly publication and is owned and 
published by the Canadian Society for Medical Laboratory 
Science (CSMLS). Canada Post Publications Mail Agreement 
#40063021.

For subscription information contact memserv@csmls.org.

Advertising inquiries can be sent to editor@csmls.org.

RETURN POSTAGE GUARANTEED

ISSN 1207-5833
Printed in Canada

COVID-19:  
A DISRUPTOR  
IN THE LAB

IN FOCUS

Adapting to new and changing rules feels like a “new normal” during the 
COVID-19 pandemic; and those rules are not just limited to our personal 
lives, but include workplace safety rules as well. Taken together, it can feel 

like a disruption. The federal, provincial and territorial governments continue to issue 
updates and directives as part of their mandates to protect Canadians. As medical 
laboratory professionals (MLPs), you deserve the most accurate information, and there 
are multiple sources you can rely on. 

Perhaps closest to home, the Society has put together a set of resources to support 
and guide you as part of the “COVID-19: Member Support” web page. The resources 
can be used by you as an individual to “take care of yourself,”1 by a group of colleagues 
to write site-specific protocols,2 or can be shared with family and friends to highlight 
your role in the lab3 during the pandemic.
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EOIN O'GRADY 
PhD, CRSP 
Occupational Health and  
Safety Consultant to CSMLS

The Public Health Agency of Canada has published several 
updates to the SARS-CoV-2 Biosafety Advisory since its first 
publication on January 27, 2020.4 The importance of the advisory 
is underscored by the following statement: “Laboratories receiving 
specimens from patients under investigation for COVID-19 must 
be aware that improper handling of these specimens poses a risk of 
exposure, which could seriously impact the health of personnel and 
the community, as well as the animal population.” It contains specific 
information for diagnostic laboratory settings. Your expertise and 
prior training, along with your organization’s occupational health 
and safety management system, are key items to ensure your safety in 
the lab. Handling COVID-19 specimens requires strict adherence to 
established protocols such as the implementation of routine practices 
and additional precautions5 as well as new, site-specific protocols.

Keeping up with the changing requirements requires some focus 
in an already distracted world. Rely on your safety representative or 
committee to communicate updates as they arise and be a resource to 
answer your questions. You deserve to hear timely, clear information 
from the leaders in your organization. Having the right level of 
governance helps to maintain established practices and implement 
revisions to practices, including those for safety. 

The pandemic has shifted priorities and increased demands upon 
the lab. Ramping up testing capacity and sustaining that increased 
capacity is an ever-present theme of updates from Dr. Theresa Tam, 
Chief Public Health Officer of Canada. Dr. Tam tweets daily on this 
topic, highlighting the important activities of testing and tracing. 
Additionally, redeployment of lab personnel, overtime requests and 
demanding deadlines have the potential to lead to injury or illness. 
This is not in anybody’s best interests, and certainly not in yours or 
those depending on your work. Ensure that you are not straying 
beyond acceptable safety boundaries. The demands are not going 
away any time soon despite the promise of emerging vaccination 
programs. 

COVID-19 has been a disruptor in the lab at the local, national 
and international level — it has caused major issues with supply 
chain, test validation, and reagent shortages to name a few.6 A 
change from the earlier days of the pandemic is the expanded range 
of samples, including nasopharyngeal, nasal, deep nasal, throat and 

The pandemic has shifted priorities and 
increased demands upon the lab. Ramping 
up testing capacity and sustaining that 
increased capacity is an ever-present 
theme of updates from Dr. Theresa Tam, 
Chief Public Health Officer of Canada.

saliva specimens. Rapid point-of-care testing is being performed in 
some jurisdictions where regulatory approval has been granted.7 This 
opens the window to non-traditional testing outside of the lab and 
brings with it the potential for breaches in good laboratory practice 
and higher risk. There is some variability in the different sets of 
reagents and protocols used in the assays. It’s important to always 
follow the established protocols for the assay in your hands. If you are 
unsure, check in with your supervisor or a colleague. 

The pandemic has also led to a surge in other types of lab tests – for 
example, molecular tests to determine where patients are undergoing 
a “cytokine storm,” trials looking at possible effects of transfusing 
blood from recovered patients into those with active disease, and 
serosurveillance studies. In many respects, there has never been so 
much focus on your role in the lab as a key part of patient care. While 
COVID-19 is a disruptor, you can play a role in keeping the status 
quo. It’s important to keep the safety of yourself and your colleagues 
in mind so you remain fit for work to deliver on your commitment 
to patient care.   
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CATHY BOUWERS
CSMLS Communications 
Manager

A New Symbol is Born: 
The Indigo Lab Coat
Last year, a new symbol to represent the lab was born: the Indigo Lab Coat. As part of a 

national awareness campaign, we took the profession's most recognizable symbol – the 
lab coat – and used it as an educational tool. Printed on the coat in microscopic indigo-

coloured type are the names of the 1.2 million lab tests done each day in labs across Canada. 
The small print invites the public to take a closer look at the work done by medical laboratory 
professionals.

The coat was on display through outdoor advertising, social media posts and an informational 
website. We even sent a few to influential Canadians who wore the coats and tweeted their support 
for the medical laboratory community.

While the campaign was intended for the public, we heard the most feedback from members 
– specifically, members wanting to buy the Indigo Lab Coat! We were thrilled to know that 
this unique symbol of the lab resonated with members everywhere. 

The campaign was successful in getting in front of Canadians, either in person or virtually, 
and teaching them about the role of medical laboratory professionals in health care. We will 
springboard off the success of this campaign for future awareness-building opportunities. 

Visit: csmls.org/IndigoLabCoatSpotted to learn more about this campaign.  

THE CAMPAIGN RESULTS

Social Media
seen more than 

2.17 
million 
times

almost

1,400 
clicks on social media

Website Activity
visitors spent an average of 

1.59 
minutes  
on the website, reading 
about the profession and 
the campaign

over  

9,800  

unique views during 
campaign period

Transit Shelter Ads

Influential Canadians Campaign

supportive tweet by Prime Minister Justin Trudeau saw over  

3,800 likes

19 
ads held 
in 6 major 
cities across 
Canada

7 
influencers 
participated

ads on display for a 
combined total of  

625 
days 

generated over 

1.3 million
impressions on social media

seen over  

16
million
times to date 
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Have you found yourself wondering how you will cope with rising workloads 
and shrinking workforces in the medical laboratory? With the ever-increasing 
COVID-19 testing demands added to the mix, the question of laboratory utilization 

is more pressing than ever. 
Through the Lab Wisely website, medical laboratory professionals (MLPs) have directly 

contributed to Canada’s largest initiative to improve health care utilization, Choosing Wisely 
Canada (CWC), adding their voice to a growing list of recommendations for better resource 
utilization. Here’s how Lab Wisely, developed in partnership by CSMLS and the University 
of Alberta, came to be. 

HOW DID WE GET HERE?
Choosing Wisely Canada (CWC) aims to address overuse in health care which leads to 
resource waste and, ultimately, patient harm. CWC challenges health professions to 
generate “don’t do lists” or offer recommendations regarding tests that have been overused, 
wasteful or simply unnecessary specific to that society’s profession. These lists are not new 
sets of rules; rather, they encourage health care professionals to question their actions while 
honouring their clinical judgement.

While approximately one-third of the 400 CWC recommendations are related to 
laboratory testing, the lab’s voice was not included in their development. It motivated the 
launch of a partnership between CSMLS and the University of Alberta to develop a list 
for CWC created by non-physician MLPs. University of Alberta Project Lead Amanda 
VanSpronsen, associate professor of medical laboratory science at the University of 
Alberta, assisted by CSMLS Project Lead Laura Zychla, led the development of seven new 
recommendations for CWC.

HOW IT HAPPENED
The team first created an expert panel of 
volunteer CSMLS members from across 
Canada. Volunteers were chosen specifically 
to include perspectives from a wide range 
of professional experiences, diversity of 
disciplines and years in the field. 

Lab Wisely: How It Came to Be

2+ members from each 
traditional discipline

MLPs with 0-40+ years 
in the field

5 highly specialised 
consultants

1 new graduate

The final group of 19 volunteers included:
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WANT TO KNOW MORE?
To learn more about the Lab Wisely project, watch the 

on-demand webinar, “Do You Lab Wisely?”  
(including Q+A), at learning.csmls.org. 

Plus, watch for another webinar this fall highlighting 
more success stories from the lab. 

In the next phase of the process, the expert panel generated 
recommendations. The team also sent a survey to CSMLS members and 
presented at LABCON2019. Thanks to CSMLS member contributions, a 
huge number of potential recommendations were generated. 

The group began with nearly 100 recommendations and used the 
Delphi process to trim the list, a process in which expert panel members 
rank and re-rank items until a consensus is reached. Each round of the 
Delphi process took weeks of volunteer work. But, by the second round, 
the top 25 items were stable in ranking. Then began the work of gathering 
evidence for each item. 

“Is anyone surprised that our hidden profession is also under 
researched?” observed VanSpronsen. The team struggled to find enough research to support 
each of the items, so they shifted their approach. Based on what evidence they were able to 
find, some recommendations were combined. For example, this final recommendation, which 
has since been accepted by CWC, included three more specific, original source items: “Don’t 
collect more than what is needed. Use short draw tubes, consider add-on testing and reduce 
or combine duplicate orders.”

More than a year after the launch of the project, the team submitted a final list of seven 
recommendations to CWC. They were approved, and the lab’s voice officially became part of 
the discussion. 

The team sees the number of approved recommendations as an extra success for the project. 
“Typically, [professional] societies come up with an initial list of five recommendations, but 
we felt that all seven of these were important enough to submit for approval,” says University 
of Alberta project team member Valentin Villatoro. 

LOOKING BACK
The final list aims for change, but it’s also cause for reflection. Villatoro points out that resource 
waste and patient harm don’t only arise from errors and mistakes. Labs might be continuing 
a cycle of harm and waste by simply doing things the way they have always been done. As 
Villatoro puts it, “The final list prompted us to realize we, as MLPs, play a role in the issue of 
lab utilization, but that also means we have the power to help address the problem.”

Considering the expert panel started with nearly 100 items, VanSpronsen adds, “It’s clear 
there may be other ways of doing things that we need to question and start building some 
research behind.” MLPs’ wide breadth of knowledge on resource utilization also “provides 
even more justification for us to have a seat at the table when discussing broad issues in health 
care.” 

But VanSpronsen admits this is easier said than done. Structural issues such as hierarchy 
and work silos, low levels of recognition for MLPs, lab staff shortages and interprofessional 
networking are all challenges faced in adopting the seven recommendations. 

WHAT’S NEXT?
To overcome these challenges, CSMLS designed a website, LabWisely.ca, which brings 
together all the information and resources for lab utilization in one place. If you find yourself 
reading the list of final recommendations and wondering, “That’s a great recommendation 
– now how do I get others onboard?” – the tools on the Lab Wisely website were created for 
exactly that reason. The website includes a searchable database of all lab-related CWC items, 

tools and success stories to help MLPs create 
change, as well as infographics and materials 
to spread awareness of the issue and the Lab 
Wisely campaign. 

CSMLS CEO Christine Nielsen credits 
the volunteers for the success of the project. 
“A huge swath of volunteers helped us land 
on what makes the most sense for our 
profession. It’s been years of work and it’s 
amazing to debut this during a pandemic, 
when conservation is top of mind for 
everyone.” 

VanSpronsen and the team continue 
to collect and share stories of successful 
projects across Canada. “We’re adding tools 
and resources to help build capacity, and we 
would love to identify local champions and 
advocates who can help bring Lab Wisely to 
their local labs.” Because, like the creation of 
the project, a successful shift in lab utilization 
cannot happen without you.   

GENEVIEVE O’GRADY
Marketing and Communications 
Associate, CSMLS

More than a year after the launch of the 
project, the team submitted a final list of 

seven recommendations to CWC. They were 
approved, and the lab’s voice officially became 

part of the discussion. 
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An Introduction 
to the World of 
Flow Cytometry
The other day I was buying a lottery ticket. 
Without a second thought, I started picking 
my usual string of numbers: 19, 20, 45 – all 
of them CD markers. You know you’re a flow 
cytometry laboratory technologist when…

Now, if you are asking yourself: “What is flow cytometry? 
What are CD markers?” – let me introduce you.

When explaining flow cytometry to MLT students, I 
like to start at the very beginning and explain where the words “flow 
cytometry” come from. Flow refers to the movement of liquid. Cyto 
is Latin for “cell” and metry is the Greek word for “the measure of.” 
Put that together and you get the measurement of cells through a 
flow of liquid. This principle is used in a variety of analyzers and is 
similar to how complete blood counts (CBCs) are measured. 

So, what makes flow cytometry different from a CBC? In flow 
cytometry, we tag the cells with antibodies that have a fluorochrome 
attached to them, which is a fluorescent molecule that, when excited 
by a laser, will emit fluorescence. By using antibodies that have a 
fluorochrome attached to them – and are specific to certain antigens 
on and in cells – we can identify blood cells further than a CBC, to 
know exactly what cells are in a patient’s sample. 

We know flow utilizes the antibody-antigen reaction, and we 
know that the antibody has a fluorochrome which fluoresces – but 
what about the antigen? What is the antibody binding to? In most 
cases, the antibody is binding to clusters of differentiation (CD) 
markers. These markers are proteins with a variety of functions. For 
the purpose of flow cytometry, they are proteins that are specific to a 
certain type of cell. For example, CD45 is a CD marker that is present 
on all white blood cells (WBCs). If we have an antibody for CD45 
and if that antibody binds to a cell, the fluorochrome will become 
excited and fluoresce. We now know the cell is CD45 positive and is 
therefore a WBC. There are hundreds of known CD markers we can 
test for to help identify different cells.

Now comes the fun part. 
The procedure to add the fluorescent antibodies to the patient’s 

sample can vary slightly depending on what exactly is being tested 
for or what lab is performing the flow cytometry testing. Here are 
the basic principles of the procedure, keeping in mind that they may 
vary slightly. If we are processing a tissue, the first step is to break 
it up so we have a cell suspension to which the antibodies can be 
added. (Flow cytometry can be done not only on blood and bone 
marrow samples, but also on tissues including lymph nodes, and 
fluids such as CSF.) Then, we need to filter and wash the cells. This 
removes the “junk,” such as fat, larger chunks of tissues or spicules in 
bone marrow, which can clog our analyzer and any debris that might 
cause background noise when we analyze our sample. After washing, 
we need to know the WBC count. This is very important because 
we want to have the most optimum reaction between antibody and 
antigens. Antibodies are titrated or measured to determine the best 
volume of antibody to add to a certain WBC count to ensure there 
are enough antibodies to bind to all the antigens. Once we have the 

We know flow utilizes the antibody-
antigen reaction, and we know that the 
antibody has a fluorochrome which 
fluoresces – but what about the antigen? 
What is the antibody binding to?
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WBC count, we can dilute or concentrate the sample to ensure 
the WBC is at that optimum antibody-antigen reaction level. 
Now that we have the perfect amount of antigens, we add the 
antibodies. What a doctor thinks the diagnosis might be will 
determine which antibodies we add for testing. Once added, 
the sample incubates for a set amount of time; then, the red 
cells are lysed. The sample is washed again to remove any free 
antibodies that didn’t bind as well as the lysed red blood cells. 
The cells are then suspended and brought to the cytometer to 
analyze. 

Many scientific principles are used in flow cytometers 
including, but not limited to, hydrodynamic focusing, light 
scatter, fluoresce, fluorescent compensation, optics and 
electronics. The cells, now stained with the fluorescent tagged 
antibodies, move single file through the cytometer and have 
their fluorescent signals amplified and detected. The number 
of fluorochromes a lab uses will determine how many CD 
markers can be identified on a single cell at a time. You 
will often hear flow labs referred to as a five-colour lab or a 
10-colour lab, referring to how many different fluorochromes 
are in use. 

After the sample has gone through the cytometer, the data 
is collected and the flow technologist analyzes the results. The 
data is generally represented in scatter plots with a different 
CD marker on each axis (see Figure 1). We draw gates (i.e., 
a circle or square) around the different populations to colour 
them so they can be identified in all plots and we enumerate 
them to provide a percentage of that cell type in the sample. 

Based on the phenotypes of the cells, we can tell what types of cells are in 
a sample and therefore can help come up with a diagnosis for a patient. 

Flow cytometry is used to help diagnose many disorders, including 
lymphomas, Chronic Lymphocytic Leukemia (CLL), Acute Myeloid 
Leukemia (AML), B-Cell or T-Cell Acute Lymphoblastic Leukemia (B 
ALL or T ALL), and Hairy Cell Leukemia (HCL).

I may be biased, but flow cytometry is a fascinating section of our 
laboratory family. Like every area, there are always new and interesting 
ways in which flow cytometry can be used – both in a diagnostic and a 
research capacity. By applying the basics of the antigen-antibody reaction 
and fluorescence, flow cytometry is a critical aid to inform diagnosis and 
treat patients.  

Figure 1
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This information sheet is not intended to be a resource for people who require 
screening for COVID-19 or who are experiencing a mental health crisis. If you  
are experiencing a mental health crisis, please call 911 immediately or go to  
your nearest emergency department.

For more information, visit www.camh.ca/covid19

Self-management in the moment
Quick tips to support yourself during the COVID-19 pandemic
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As a health care provider and essential worker, you may experience some heightened emotions as a 
response to your role during the COVID-19 pandemic. Psychological pressure, helplessness, loneliness, 
stress, physical and mental fatigue and burnout syndrome are a few of the negative impacts known to 
health care providers working during this time.  

Proactive self-reflection will help you to observe and recognize how different stressors affect you. Keep track 
of how you react in various situations and become aware of what affects your mind, body and behaviour.

As a health care provider, you can manage your reactions during stressful situations by implementing 
practices that help you to centre and ground yourself. Below is a list of techniques to help you do so.

Technique Method

Breathe Inhale deeply. | Pause for three seconds. | Exhale slowly. | Repeat.

Focus Focus on your client and track the person’s words (i.e., use active listening).

Clasp hands Give each hand a series of gentle squeezes.

Control thoughts Dismiss negative thoughts.
Focus on what you can do now.

Plan Review your plan step-by-step.

Affirm Tell yourself you can do this.

Remind yourself of successful results in the past.

Remain  
trauma-informed  
and -aware

Remind yourself this situation can be a reaction caused by a past trauma.

Understand that you need to approach things with empathy and understanding, and to  
alleviate judgement.

Move Change your body position.

Scan the  
environment

Are there other clients, family members or objects that need to be moved?

Notice details: Where are you positioned in the room and in relation to others? Where are your 
support people? Where are the exits for you and the other people in the room? 

Ground Wiggle your toes. 
Focus on lowering the arch of your foot to the ground.
If seated, feel the back and seat of the chair.

Walk slowly Notice each step.

For further mental health support, view CAMH’s resources for health care workers or any of the other resources here:  
https://www.ontario.ca/page/covid-19-support-people#section-4 .

S., Kessler, F., Narvaez, J. (2020). The impact of the COVID-19 pandemic on the mental health of healthcare professionals. Public 
Health Notebooks, 36 (4). 

This has been reprinted with permission 
from CAMH. For more mental health 

resources for medical laboratory 
professionals, visit the Mental Health 
Toolkit at mentalhealth.csmls.org.
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In August 2020, I had the opportunity to sail with HMCS 
Winnipeg (WIN) for RIMPAC 2020. As some of you history 
buffs may know, RIMPAC, short for the Rim of the Pacific 

Exercise, is the world’s largest international maritime warfare 
exercise hosted biennially by the US Navy. The exercise is usually 
held in June and July near Honolulu, Hawaii. 

This year’s RIMPAC was a little different. Due to the COVID-19 
pandemic, the exercise was held in August instead, joined by 
navies from 10 participating nations with 22 surface ships and one 
submarine. Moreover, the exercise was held entirely at sea and, sadly, 
there was no official port visit, not even a quick tour of the NEX (the 
Navy’s version of the duty free store).

For RIMPAC 2020, Canada sent two ships, HMCS Winnipeg and 
HMCS Regina. Since joining the Canadian Armed Forces (CAF) 
in 2018, I had wanted to sail, but as an army lab tech, I knew my 
chances were slim – until a global pandemic changed everything. 

Like in other parts of Canada, this was an extremely busy year at 
the CAF labs. I was in Comox, British Columbia, when I received 
a friendly phone call from my supervisor telling me that one of the 

ships heading to RIMPAC needed a lab tech to perform COVID-19 
testing on board, and the ship was leaving in two weeks. I drove back 
to Victoria the following day and picked up my sea kit at the base 
clothing stores the next morning. After stuffing my duffle bag with 
Navy uniforms, boots and extra equipment – I had no idea what it was 
for at that time – I returned to the clinic. Our lab instruments arrived 
just a few days prior, and it was my first time seeing the BioFire – the 
CAF’s first PCR analyzer capable of detecting SARS-CoV-2 virus. 
Since the ship’s company had to be in modified quarantine for a week 
before boarding, I was unable to start performance verification on 
the instrument until afterhours when the clinic was closed. Both the 
lab and Central Medical Equipment Depot (CMED) in Petawawa, 
Ontario, worked hard together to procure all the necessary 
equipment and consumables on time before the ship departed on 
August 6.

The sail with WIN was fun, filled with many early wake-up calls, 
whistles and various evolutions (special tasks), all thanks to Sea 
Training (Pacific) staff who were on board for the exercise. Along 
with RIMPAC, WIN also underwent a month-long Intermediate 

The multinational fleet. This year’s RIMPAC was relatively small due to COVID-19 concerns. All photos courtesy Junkyu Lee.

Lab on a Frigate:  
A Tour with HMCS Winnipeg
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JUNKYU LEE, BSC (MLS), MLT 
Master Corporal, Canadian Forces

Left: Captain Thisdel doing a demo run for a photo op, with Corporal Rose (right) and I (left) assisting. 
Right: Entrance to the COVID-19 lab in Aft Gyro Compass Room (left)

Multi-Ship Readiness Training (IMSRT) program. For a month, 
I had my first – and probably my last – taste of high-tempo naval 
operations at sea in real life. It was a great learning opportunity for 
me. I now understand why my old roommate from Nelles Block 
at CFB Esquimalt dreaded hearing the “bong bong” sound – the 
sound a ship piped in emergencies and drills. As part of the Casualty 
Clearing Team (CCT), I participated in evolutions ranging from 
rescue stations (man overboard drills) to action and emergency 
stations. I also had a chance to assist other team members from time 
to time. For instance, I helped set up boundaries when the mock 
fire broke out, recorded MIST (a first aid acronym that stands for 
mechanism of injury, injuries found, signs and symptoms, treatment 
and vitals) and laid down on a stretcher multiple times to play a 
casualty. 

It was also interesting to see how sailors, soldiers and airmen from 
different backgrounds worked together as a single unit. WIN had 
an exceptional medical team. The physician assistant and medical 
technician worked tirelessly to give care for 270 crew members and 
to train CCT staff at the same time. Their support and hard work 
made the team coherent and successful throughout the training. 

Because of the number of extra support staff members (myself 
included) onboard, WIN was over capacity, and many people had 
to sleep on cots in makeshift rooms. For instance, the Aft Gyro 
Compass Room was initially occupied by one of the junior officers, 
but he had to move out when the decision was made to use that 
room for the COVID-19 testing lab instead. Because I was a last-
minute addition to the ship’s company, I was assigned a cot where 
the cooks slept, but one of the cooks kindly offered to trade his bed 

with my cot. He later told me he preferred sleeping in a cot because 
it reminded him of his previous army life.

Setting up a lab on a frigate initially posed many challenges. We 
first thought about installing the BioFire in the Forward Cleansing 
Station. But the idea was discarded early because the room was 
located at the very front of the ship, which is greatly affected by the 
ship’s movement, especially in high seas. Other challenges included 
limited supplies and PPE, workplace set up, time management and 
the means of treating biohazard wastes at sea. It took us several 
days to set up the lab, and we required support and outside-of-the-
box ideas from the executive officer, logistics officer, hull techs and 
engineers to make the operation successful.

It was a relatively short tour, but my time with WIN was without 
a doubt, a unique and valuable experience. I cherish every moment 
that I spent at sea and hope to sail with them again.  

I want to express my condolences to friends, families and fellow 
shipmates of Master Sailor Duane Earle, who went missing after 
falling overboard while HMCS Winnipeg was sailing back home this 
December 2020. 
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PULLING BACK THE CURTAIN: 
HOW THE LAB RESPONDED  
TO COVID-19

»

Since the appearance of severe acute respiratory syndrome (SARS) and Middle East 
respiratory syndrome (MERS), many in the medical and scientific communities were 
anticipating the rise of a potential respiratory pandemic that could overwhelm Canada’s 
medical system and the resources required to keep Canadians safe. 
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“The Public Health Agency of Canada was, in many ways, 
born by the aftershocks of SARS-1,” says Guillaume 
Poliquin, MD, federal co-chair of the Canadian Public 

Health Laboratory Network (CPHLN) and acting director general of 
the National Microbiology Laboratory (NML). “There was always an 
awareness that coronaviruses that were pathogenic and a significant 
threat to public health could one day re-emerge.” 

Enter 2020.

Canada’s First COVID-19 Tests
The SARS-CoV-2 virus sequence was first published by Chinese 
researchers the weekend of January 10, 2020. As soon as Canadians 
had access to the sequence, the NML was able to compare the 
published data to generic assays the lab had developed earlier. At 
that point, the process of refining the tests began.

“Our first polymerase chain reaction [PCR] gene target test 
became functional on the 15th of January,” Poliquin notes. It took 
five days from sequence publishing to this first test. “Obviously, 
that first-generation test then went on for further refinement and 
development.”

This speedy response was partly due to the system’s earlier 
preparation, driven by the SARS (2003)1 and MERS (first in 2012 
and then 2015)2 experiences.

Given the size of Canada’s population, over 37 million, it was 
immediately obvious that a central testing area in Winnipeg, 
Manitoba, was not nearly sufficient for the upcoming testing needs. 
The provincial health systems would have to be included.

“All the provinces and the National Microbiology Lab immediately 
knew that we would need a decentralized [approach], meaning all 
provinces would need to have [testing] capability,” adds Paul Van 
Caeseele, MD, provincial co-chair of the CPHLN and director of 
Cadham Provincial Laboratory in Manitoba.

At this point, the CPHLN became focused on making sure each 
province had access to the relevant information they needed to get 
their equipment up and running and the staff familiar with testing 
for the new virus.

It was a challenge to get the testing and capacity developed fast 
enough, according to Van Caeseele. “We were all racing to make sure 
we had good quality tests, and the science of the detection of the 
virus was still evolving. We didn’t even know which genetic target 
was the best.”

Bringing the Provinces on Board
Nevertheless, the move to provincial testing was fast. In early 
February, the Ontario Ministry of Health put out a call for hospital 
laboratories willing to perform COVID-19 testing. Typically, 
this type of testing is done at the public health laboratory, for 
epidemiological purposes and for data collection. This approach 
keeps things centralized and as cost-efficient as possible. 

Such viral testing is usually not high volume, explains Christine 
Bruce, MHA, CHE, MLT and the new senior director of the 
Laboratory Medicine Program at the University Health Network 
(UHN). Before November, Bruce was the administrative director for 
microbiology in the shared lab of Mount Sinai Hospital, in Toronto, 
and the UHN.

Mount Sinai Hospital, part of Sinai Health, was among the first 
to raise its hand. “We had the ability. We had some equipment; we 
had a potential vendor to work with, who was showing early signs of 
having a test kit that they could bring to market fairly quickly with 
emergency use approval,” Bruce explains. 

Mount Sinai and seven other hospital facilities obtained their 
licenses for the COVID-19 testing, making a total of nine labs 
(including Public Health) available for testing by PCR.

At first, the Mount Sinai team could perform 654 tests per day, the 
maximum capacity using their platform. At that point, they thought 
they were in a good spot, Bruce recalls. She remembers the team 
thinking that 600 tests should be plenty for them to manage. “And 
then we started getting calls.”

The lab received calls from other hospitals throughout Ontario. 
Public Health was running a turnaround time of five to seven days; 
the hospitals wanted to know if Bruce’s team could do better.

Bruce began committing blocks of capacity. She committed 150 
tests per day for the Region of Peel. “Then Humber came forward. I 
held 50 tests a day, to try to spread the capacity and share it.”

Towards the end of March, Ontario Health brought in a more 
formalized structure to COVID-19 testing through an association 
with KPMG, a multinational professional services network. They 
formed a province-wide network to harmonize testing.

This more comprehensive approach allowed for better sharing 
of testing needs. For example, if Ottawa was short of materials and 
Mount Sinai had some to spare, they could share.

The need for testing continued to grow, along with the need for 
fundingmore machines, more supplies and more space. By mid-
April, Mount Sinai was performing 2,800 tests per day, more than 
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four times their earlier capacity. When the lab received an offer of 
new equipment from Wuhan, China, capacity grew again, reaching 
8,000 tests per day. By early December, the lab was able to perform 
17,000 tests per day.

Smaller Provinces, Different Needs
Ontario and Quebec have been the hardest hit provinces so far. The 
territories and Atlantic Canada have fared the best. For example, as of 
mid-December, New Brunswick had registered only 558 COVID-19 
cases, compared with over 165,000 in Quebec and over 142,000 in 
Ontario. So, the testing needs in the lower-case provinces differ, too.

Testing began in New Brunswick in February, says Danielle 
McLennan, the provincial health care consultant in laboratory 
medicine for the New Brunswick Department of Health. In New 
Brunswick, COVID-19 testing is done at the provincial virology 
reference laboratory at the Dr. Georges-L.-Dumont University 
Hospital Centre in Moncton. “[W]e do not have a dedicated public 
health laboratory,” McLennan says. “Due to the provincial designation 
of the virology reference laboratory located at the hospital, they have 
been the conduit of information and collaboration with the NML on 
all matters relating to COVID-19 testing.”

Over the years, provinces and territories have adapted their 
pandemic plans based on previous outbreaks. “As good as the plans 
have been based on our previous experience, no one expected the 
unforeseen complications that arose relating to COVID-19 testing. 
International and national laboratories were all competing for the 
same required supplies to perform COVID-19 testing,” McLennan 
explains. 

Turnaround Times
Turnaround times for test results vary according to demand. On 
average, turnaround time in New Brunswick is about 48 hours. The 
province noted there was an opportunity to improve the process 
by enhancing the transportation of COVID-19 samples. This 
modification, depending on testing volumes, has exponentially 
improved the process, McLennan pointed out. “The current NB 
laboratory information system provides minimal communication 
between each laboratory,” McLennan notes. “The NB Public Health 
Office requires consistent ongoing data collection. This can be a 
challenge without one unified laboratory information system.”

Bruce points out that many delays in Ontario’s turnaround 
time are due to manual data entry and different systems that don’t 
communicate with each other. Internally, the response time at Mount 
Sinai can be as low as nine hours, while externally, it is 14 hours. But 
the times can increase if tests need to be repeated due to an anomaly. 
And in other places, turnaround time is even longer because the 
sample must be taken, bagged, logged and then transported to the 
lab before the actual testing work can start.

Private Laboratories Enter the Field
As the need for increased COVID-19 testing continued, private 
laboratories stepped up as well. One company, Dynacare, now offers 
COVID-19 testing at labs in three provinces: Manitoba, Ontario and 
Quebec. 

“We started off in Ontario because of a request to get the lab 
ready and to start offering the assay tests,” says Jenisa Naidoo, MD, 
chief scientific officer and vice-president of clinical development 
and quality assurance at Dynacare. The Manitoba government also 

Laboratory equipment used for the Roche cobas® molecular PCR test for 
COVID-19. Photos courtesy Dynacare. 
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requested testing. “It took a bit longer to launch there because we 
had to get the equipment.” Roll-out was faster in Ontario and Quebec 
because the company already had the equipment infrastructure. 
PCR testing went live in March. “We had the equipment to start off 
the first assays, and subsequently we acquired more equipment to 
expand testing.” 

Staffing and sourcing the materials are also an issue for private 
clinics, just as in hospitals and provincial labs. Medical lab 
technologists had to learn about the new equipment, reagents, testing 
and methodology. “In Ontario, we now have the capacity of up to 
8,000 tests,” Naidoo says. But that takes more staff not just to run the 
tests, but to handle the samples, too. “We were all tapping into the 
same pool for staff and they’re a hard pool to tap into. There aren’t 
many available.”

Private labs aren’t usually part of such testing, Naidoo adds. This 
increased the learning curve of their staff because this usually falls 
under the purview of public health.

However, staff was onboard right away and, according to Naidoo, 
have been exceptional. “There was truly that interest,” says Naidoo. 
“They wanted to be part of the solution, wanting to contribute, 
actually helping out.”

Staffing – Going Above and Beyond
Regardless of where the COVID-19 testing is done, there are some 
common issues that can cause problems along the testing chain.

Aside from the fragile supply chain, the labs cannot work without 
their staff. There’s no surplus of licensed medical technologists in 
the country, and the shortage may get worse as the average age rises 
and leads to an increase in retirements. However, lab directors and 
others are thrilled with the response of their staff and the level of 
professionalism since the pandemic began.

“Medical lab professionals have done a phenomenal job and 
have [performed] far beyond expectations in what they’ve managed 
to achieve this year,” Van Caeseele says. “It’s simply outstanding. It 
blows me away when I sit down and think about it.”

McLennan agrees, noting, “NB has done an amazing job.” She 
points out that laboratory professionals and support staff are used 
to a fast-paced environment in a 24/7 operation. But COVID-19 is 
different. This marathon of testing is into its first year, and it is unclear 
when there will be a reprieve. “I am humbled by their dedication and 
ongoing professionalism in this pandemic situation.”

REFERENCES
  1World Health Organization. “Severe Acute Respiratory Syndrome 

(SARS)” Accessed December 14, 2020. https://www.who.int/health-
topics/severe-acute-respiratory-syndrome#tab=tab_1

  2Centers for Disease Control and Prevention. “About MERS”. Updated 
August 2, 2019. Accessed December 14, 2020. https://www.cdc.gov/
coronavirus/mers/about/index.html 

Final Thoughts
Medical lab technologists are used to working behind the scenes. 
Sitting at the bench, pipetting or doing other tasks, they may not 
feel like they are making as much of a difference as someone on the 
front lines. But Poliquin wants them to think otherwise. “All those 
results go back [so others can make an] informed decision. They can 
help someone avoid becoming infected. They help someone who 
is infected get the care they need. Every MLT in this [pandemic] 
response has made a material difference in the lives of Canadians.”  

Medical lab professionals have done a 
phenomenal job and have [performed] 
far beyond expectations in what they’ve 
managed to achieve this year. It’s 
simply outstanding. It blows me away 
when I sit down and think about it.

– Paul Van Caeseele, MD, provincial co-chair 
CPHLN and director, Cadham Provincial 
Laboratory in Manitoba
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Community
An MBA Through the Lens of a 
Medical Laboratory Technologist

Thank you to Becton Dickinson (BD) and the CSMLS Grants, 
Scholarships and Awards Committee for awarding me the 
BD Young Leaders Scholarship (Journey to Greatness 

Award) for 2020. I am honoured to have received this financial 
award, which is offered to certified members who have been 
employed as a medical laboratory technologist (MLT) or assistant 
(MLA) for two to five years and have their eye on leadership. With 
the help of this funding, I am completing a Master of Business 
Administration (MBA).

When I tell people that I am pursuing a Master of Business 
Administration, the question I am often asked is, “Why an MBA?” 
Admittedly, when I first started the program, I had trouble answering 
this question myself and figuring out how I would reconcile my role 
as a registered MLT with a business degree. However, enrolling in 
the three-year part-time MBA program at the Lazaridis School of 
Business and Economics at Wilfrid Laurier University has been a 
transformative journey, both personally and professionally. 

The courses in this program helped me become a well-rounded 
individual. Fuelled by my insatiable curiosity for learning, I absorbed 
information and developed new skills in courses on strategic 
management, marketing, financial management, organizational 
behaviour, operations management, economics, accounting and 
business analytics. I gained not only technical knowledge, but 
also the ability to think critically and to engage in meaningful 
discussions with classmates and professionals who brought a wealth 
of knowledge and experience from industries that were unfamiliar 
to me.

The program has encouraged me to think more broadly about the 
medical laboratory science industry. This ranges from the importance 
of accessibility, diversity and inclusion in the lab, to the future of 
technology and its impact on the way laboratory professionals 
work and deliver patient care. In my first year, I wrote a business 
report analyzing how to improve the operations and efficiency of a 
medical laboratory in Latin America. My current research focuses 
on how managers can use mindfulness interventions to enhance 
organizational commitment among employees. 

The program has also allowed me to reflect on how to best use 
the lessons from other industries to tackle challenges within clinical 

laboratories. By working with one of Canada’s largest chemical 
distributors to better manage their inventory and relationship 
with an international supplier, I was able to better understand the 
challenges that suppliers who provide products and reagents to 
medical laboratories face while predicting and anticipating demand. 
I was also able to make recommendations on how to overcome these 
challenges.

When I started my MBA three years ago, I would not have 
imagined that I could have access to opportunities and resources 
that led to such tremendous personal and professional growth. 
I never thought that I would go to Montreal in January 2020 to 

Tran (second from left) and her teammates at the John Molson MBA 
International Case Competition, January 2020. Photo courtesy Judy Tran.
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represent my school and compete against 35 other schools from 18 
countries in the John Molson MBA International Case Competition, 
one of the largest case competitions in the world. With three hours 
of preparation time and no internet access, my team used the skills 
and knowledge from our MBA and our work experiences to analyze 
and evaluate unpublished business cases from a variety of industries. 
We developed and presented a solution and action plan to a panel of 
judges comprised of business executives. The competition allowed 
me to develop a large professional network around the world, as well 
as appreciate the value of having diverse perspectives that are deeply 
tied to one’s culture, background and unique experiences.

Lastly, my experience in the MBA program has helped deepen my 
understanding of health care. My applied business research consulting 
project led me to work with the largest medical imaging department 
in Canada over a six-month period to assist them with developing 
an education strategic plan, as well as a plan to better support 
medical radiation technologist (MRT) staff education. The world of 
health today requires us to innovate and improve continuously, as 

evidenced by the COVID-19 pandemic. I hope to continue to use 
my knowledge and skills to positively impact Canada’s health care 
system.

This scholarship not only helps fund my post-secondary 
education, but is, more importantly, a wonderful encouragement for 
me to take on new challenges, stay committed to personal growth 
and pursue intellectual inquiry and discovery, while being an active 
and contributing member of the community. As the first health care 
professional in my family, I am forever grateful for the sacrifices my 
mother made, and I am very thankful to my professors, colleagues 
and mentors who have inspired me with their dedication and 
kindness.  

JUDY TRAN, HBSc, MLT 
MBA (candidate)
University Health Network
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Congratulations and welcome to the following new members who successfully passed their Certification Exam in 2020. Completing a 
Certification Exam in the midst of a global pandemic is no easy feat. We are proud to celebrate your accomplishment, and we look forward 
to being there for every step of your career. 

Current verified members as of January 27, 2021

Newly Certified Members in 2020

MLA 
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Sangmi Ahn
Ariba Akhtar
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Daryll Shane Bais
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Rhea Kasandra De Luna
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Krystina Dewan
Zefeng Ding
Emma-Jean Downey
Doreen Ebuehi
Ashley-Ann Emond
Leonora Estrella
Jaene Ferreras
Morgan Ferris
Colleen Marie Francisco
Alexander Franzese
Brittany Frazer
Seham Gaber
Jasmin Galapon
Geremy Galapon

Claire Garcia
Kerry Gardner
Fitsum Getachew
Emily Girard
Varsha Gohil
Carlos Gonzalez
Mackenzie Goosney
Kayla Goulais
Amritpal Grewal
Chau Ha
Sara Habbas
Vanessa Hachey
Christine Hanbury
Emily Harris
Hailey Harrison
Jana Hassanieh
Yanwen He
Ken Heidebrecht
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Michaela Hillier
Andrea Hoekstra
BreeAnne Hogan
Genny Huang
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Taylor Hutchison
Chinwe Imhoitsike
Anitheya Indrarajah
Candice Inkpen
Lindsay Isenor
Jennifer Jacques
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Danielle Jaques
Coral Jessome
Ivan Kamurasi

Candice Kanepa Gonzalez
Holly Keizer
Megan Kellar
Michelle King
Gurshish Kour
Heather Kozicki
Maryna Kucheryava
Sia Kumari
Tina Kurian
Krizalette Lacerna
Barbara Lachance
Carla Lacson
Raiza Shane Ladua
Shannon Langille
Arwen Lastrella
Hailey Laybolt
Jeonghwa Lee
Angela Lewis
Honghuiying LI
Samantha Longmire
Kimberly Lyons
Georgia MacInnis
Kevin MacNeil
Arpitkumar Macwan
Reem-Mona Mao
Jocelyn Maquiling
Maria Maragoudakis
Taryn McLafferty
Marie McLaughlin
Jacklyn McLean
Carol McLeod
S. Brooke McVicar
Amira Merheb
Carly Miller
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Princess Dianne Moga
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SCIENTIFIC SECTION

ABSTRACT
Background
Health care workers require personal protective equipment (PPE) 
to minimize infectious risk while providing patient care. During 
pandemics, health care workers providing blood transfusions are 
repeatedly required bedside, increasing infection risk and PPE usage. 
Extended tubing to relocate infusion equipment outside patient 
rooms could mitigate these risks, but the impact on red cell quality 
is unknown.

Materials and Methods
Two types of intravenous tubing, microbore and minibore, were 
evaluated independently from infusion sets by perfusing red cell 
concentrates (RCCs) by syringe pump at 11 flow rates. RCC samples 
were evaluated using two RCC product quality measures: RBC 
hemolysis and extracellular potassium (EP). 

Results
Microbore tubing was unable to perform the two highest flow rates 
and showed increased bias at higher rates when comparing RCC 
and saline. Minibore tubing performed at all 11 flow rates exhibited 
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no bias trend. Hemolysis and EP did not increase at any flow rate 
compared to non-perfused controls, and there was no effect of tubing 
types. 

Conclusion
Tubing types tested do not significantly impact red cell quality as 
measured by hemolysis and EP parameters. 

Keywords: Capillary Tubing, Erythrocyte, Hemolysis

INTRODUCTION
The COVID-19 pandemic presents numerous challenges for 
frontline health care workers, including the ability to protect their 
own health to ensure they can continue to care for patients in need. 
Additional safety measures, such as the use of personal protective 
equipment (PPE), becomes a vital part of ensuring the protection 
of health care workers. Therefore, innovative strategies to conserve 
PPE have emerged in response to shortages faced by hospitals. When 
caring for critically ill COVID-19 patients, health care workers 



SCIENTIFIC SECTION

32       CJMLS  Spring 2021

are repeatedly required bedside for adjustment of infusion pumps 
used to deliver critical intravenous fluids, medications and blood 
transfusions. During a single shift, health care workers require a 
large quantity of PPE when moving from one patient room to the 
next or upon multiple entries to the same patient room, and PPE 
deficiencies contribute to the increased personal risk for exposure 
while providing patient care. Infusion pumps used for intravenous 
fluids and medications have successfully been relocated from the 
bedside to outside of patient rooms and away from the immediate 
patient care environment. This strategy facilitates frequent pump 
manipulations and programming adjustments while eliminating 
the requirement to don PPE to do so. While this strategy has helped 
reduce the number of “unnecessary” bedside visits requiring PPE, 
additionally moving blood infusion pumps outside the immediate 
patient care environment could be advantageous by further reducing 
both the amount of PPE used when administering these products 
and the infectious risk to workers. However, relocation of infusion 
pumps for blood product delivery is dependent on maintaining the 
quality of the blood during transfusion. 

Guidelines for typical transfusions indicate that the transfusionist 
be at the bedside to monitor the patient’s condition and check vital 
signs prior to and during administration, and after completion of 
the transfusion, as well as to adjust infusion pump parameters after 
the first 15 minutes and, as necessary, throughout the transfusion. 
Thus, a minimum of four bedside visits per transfusion are required; 
however, critical care patients often require delivery of multiple 
infusions (including IV fluids, medications and multiple blood 
products), which increase the number of entries to patient rooms. 
These patients often have invasive monitoring lines in situ, which give 
health care workers the ability to remotely and continuously monitor 
all aspects of the patient’s cardiorespiratory status throughout 
administration of IV fluids and medications. By remotely monitoring 
the patient’s condition and relocating blood infusion pumps outside 
the immediate patient care environment, the number of bedside 
visits and the amount of PPE used could be further reduced. Even 
a small reduction of 10 fewer bedside visits over a single shift could 
amount to significant conservation of PPE over the course of a week, 
which would ensure that health care workers have the necessary PPE 
while providing care for COVID-19 patients. 

One strategy to safely move infusion pumps away from the patient 
bedside to just outside of patient rooms is to attach extended-length 
intravenous (IV) tubing to existing infusion sets to accommodate 
the distance required for relocation. This would allow fewer entries 
into the patient room to adjust the infusion pumps or to administer 

multiple products in cases where critically ill patients have continuous 
monitoring of vitals. Commonly available infusion sets often contain 
IV tubing of approximately 300 cm in length. Extension tubing can 
add lengths of up to approximately 750 cm to the existing tubing 
but are typically available with smaller bore sizes such as microbore 
or minibore tubing sets. Extension sets with smaller bore sizes are 
clinically preferable as smaller bore tubing offers longer tubing 
lengths without drastically increasing the tubing volume required 
to prime the line prior to transfusion, which can vary from 0.5 to 
10 mL depending on the specifications of the product. Although 
the decrease in tubing diameter may be preferable due to reduced 
priming volume, it can increase the shear stress on red blood cells 
(RBCs) during infusion and may raise the risk of inducing hemolysis, 
which can have detrimental effects on patient outcomes.

To specifically investigate the impact of using extended-length 
small bore IV tubing on the product quality of red cell concentrates 
(RCCs), this evaluation was performed independent of infusion 
sets. This brief report describes the effect of two different tubing 
types (microbore and minibore) and 11 flow rates on RBC samples 
perfused using a syringe pump system.

MATERIALS AND METHODS
Two types of small bore tubing evaluated in this study were: (Tubing 
Type 1) MED-RX 10-1022 microbore tubing (2.03 metre length, 
0.5 mL volume, calculated inner diameter ~0.56 mm, Canadian 
Hospital Specialities, Oakville, ON, CA) and (Tubing Type 2) 
MED-RX 10-1013XL minibore tubing (7.62 metre length, 10 mL 
volume, calculated inner diameter ~1.29 mm, Canadian Hospital 
Specialities). To study the impact of tubing type on RCC quality, each 
tubing set (microbore and minibore) was studied independently 
from the infusion sets used for transfusion. Briefly, the luer lock on 
the tubing line was attached to a 50 mL syringe loaded onto a syringe 
pump (Fusion 200, Chemyx, Stafford, TX, US). The tubing was laid 
flat, with some portions allowed to remain coiled, and the open end 
was placed inside a 50 mL conical tube for sample collection. The 
open end of the tubing was suspended to hang within the conical 
tubes at the same height across all conditions to minimize variation 
between sample collections. Samples were perfused through each 
tubing type at the following flow rates: 60, 90, 120, 150, 180, 210, 240, 
300, 600, 900, 1200 mL/hour. Flow rates were selected to reflect what 
was achievable and clinically recommended for infusion devices (60 
to 150 mL/hour) and to test the limits of the tubing to determine if a 
failure point in RCC quality could be detected.1-3 

Sample collection occurred immediately after the tubing line 
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was primed (initial run) or purged of sample (saline or RCC) that 
remained in the tubing. This was accomplished by initiating the run 
on the syringe pump at the programmed flow rate and collecting the 
volume of the tubing line plus 0.5 mL from the system into a separate 
tube. The open tubing end was then quickly transferred into a clean 
conical tube, without stopping the pump, and approximately 5 mL of 
sample was collected for analysis.

To determine if the viscosity of the blood products would impact 
the flow rate achievable through the two different types of tubing, 
mass and time to collect approximately 5 mL of sample were collected 
for 0.9% saline (JB1234, Baxter, Deerfield, IL, USA) (n=1) and RCC 
samples (n=3). The mass of the sample was converted to volume by 
dividing it by the specific gravity of the sample (1.01 for saline, 1.06 
for RCCs). Flow rate was calculated by dividing the volume by the 

time required to collect the sample. The samples collected were also 
evaluated using two RCC product quality measures. RBC hemolysis 
and extracellular potassium were tested, as previously described, on 
samples collected from each flow rate and from the original RCC (no 
treatment control) which was not exposed to the tubing (flow rate 
“C” in Figure 1).4, 5

The three citrate phosphate dextrose (CPD) anticoagulated 
leukocyte reduced RCCs stored in saline-adenine-glucose-mannitol 
(SAGM) additive solution used in this study were obtained from 
Canadian Blood Services (CBS) Edmonton Centre and were 
produced using the red cell filtration (leukoreduction) method as 
previously described.4 RCCs were tested close to expiry (day 37 post 
collection), at which point they are likely more susceptible to shear 
stress due to the RBC storage lesion. Each unit was aliquoted into 

Figure 1: RBC Hemolysis and 
Extracellular Potassium of 
RCCs Exposed to Various Flow 
Rates Through Two Different 
Types of Tubing Extension Lines 
Flow rate “C” refers to the 
RCC unit (control) without 
manipulation due to tubing 
exposure or flow rate. All 
data is presented as mean 
± SD for each tubing type (1 
or 2) at each flow rate. (A) 
RBC hemolysis testing was 
performed using a modified 
Drabkin’s method. The dotted 
line indicates the cut-off limit 
for maximum RBC hemolysis at 
any time as required by the CSA 
guidelines for RCC products.6 
(B) Extracellular potassium 
testing was performed using 
a clinical chemistry analyzer. 
The dotted line indicates the 
mean extracellular potassium 
expected for RCCs produced 
(red cell filtered) by CBS at day 
42 of hypothermic storage.4 
No statistical differences were 
observed between samples 
at different flow rates and the 
control group “C” for either 
parameter.
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syringes through a luer lock connection using a sampling site coupler 
(R6R1401, Fresnius Kabi, Bad Homburg, DE), which was inserted 
through one of the ports on the RCC.

Descriptive statistics were performed using Excel Office 
Professional Plus 2016 (Microsoft, Redmond, WA, US). Statistical 
analysis was performed using GraphPad Prism (Version 8.4.2, 
GraphPad Software, San Diego, CA, US). One-way ANOVA with 
Dunnett’s multiple comparisons test was performed to determine 
if samples collected through the tubing at multiple flow rates were 
different from the control (RCC unit no treatment). Unpaired t-tests 
(two-tailed) were used to compare quality results for each flow rate 
to determine differences between tubing types for RBC hemolysis 
and extracellular potassium parameters. A p-value of < 0.05 was 
considered significant for this study. 

RESULTS
Table 1 demonstrates the achieved flow rates for Tubing Type 1 and 
2 with saline and RCC samples. The bias between saline and RCC 
samples appears to rise as flow rates are increased when Tubing Type 
1 is used. Additionally, no results could be collected for the 900 and 
1200 mL/hour conditions using Tubing Type 1, as the syringe pump 
would stall. This is likely due to the decreased inner tube diameter 
causing increased resistance on RCC samples, which have higher 
viscosity than saline. Tubing Type 2 did not demonstrate a consistent 

increase in bias between flow rates and all flow rates were achieved 
with this larger bore tubing.

With both tubing types, RBC hemolysis and extracellular 
potassium (Figure 1) demonstrated no increases to these two 
RCC product quality parameters. No statistical differences were 
observed between the control sample (RCC unit untreated) and the 
samples collected at increasing flow rates. Additionally, no statistical 
differences were observed between the tubing types when compared 
at the same flow rate for either parameter where data was collected.
RBC hemolysis for both tubing types also meets the Canadian 
Standard Association (CSA) guidelines for allowable hemolysis 
(<0.8% at any time) and is comparable to previously collected data 
on red cell filtered/buffy coat produced RCCs at CBS (0.25 ± 0.06%, 
n=60) as part of the quality monitoring program which has been 
previously published.4,6 Similarly, extracellular potassium is within 
expected limits for products close to expiry when compared to the 
same data set (45.6 ± 4.2 mmol/L, n=60).4 

To ensure that results were not impacted by prolonged periods 
of time where RCC samples sat in syringes during manipulation 
on the syringe pump, hemoglobin concentration was monitored to 
determine if samples remained well mixed during perfusion through 
the tubing. There were no statistical differences between hemoglobin 
concentration of the original RCC (174 ± 12 g/L) and at 600 mL/
hour with Tubing Type 1 (178 ± 10 g/L) and at 1200 mL/hour with 

Programmed Flow Rate
mL/hour* 60 90 120 150 180 210 240 300 600 900 1200

Tubing Type 1

Saline (n=1) 58 88 117 146 176 204 234 290 571 866 1090

RCCs (n=3)
57
(0)

85
(1)

115
(1)

140
(2)

163
(6)

189
(8)

218
(5)

273
(11)

557
(59)

NR NR

Bias 1 3 2 6 13 15 16 17 14 N/A N/A

Tubing Type 2

Saline (n=1) 58 87 115 145 174 202 229 292 561 907 1143

RCCs (n=3)
57
(1)

87
(0)

115
(1)

145
(1)

174
(1)

203
(2)

176
(94)

292
(2)

590
(4)

878
(18)

1143
(43)

Bias 1 0 0 1 0 -1 53 0 -29 29 0

Table 1: Achieved Flow Rates for Microbore (1) and Minibore (2) Tubing.

*Flow rates presented as mean (SD) where applicable. The syringe pump was programmed with the indicated flow rate, and the saline and RCCs flow rates were 
calculated by collecting sample mass and time of collection. Bias is the difference between the flow rate of saline and the mean flow rate of the RCC samples.
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Tubing Type 2 (177 ± 7 g/L), indicating that samples remained well 
mixed throughout exposure to the extending tubing and increasing 
flow rates.

DISCUSSION
Although this study is small, it demonstrated that RCC samples 
perfused through Tubing Type 1 (microbore) at flow rates of 60 to 
600 mL/hour and Tubing Type 2 (minibore) at flow rates of 60 to 
1200 mL/hour, do not exhibit increases in two critical RCC quality 
parameters: RBC hemolysis and extracellular potassium. This 
indicates that the tested tubing lengths and inner diameters alone do 
not impact the in vitro quality of the RCC products post perfusion 
when using a syringe pump system. However, it is unknown if the 
product quality would remain unaffected if this tubing was used in 
combination with clinical infusion sets and different infusion pump 
styles.

Although RCC quality parameters were unaffected by the tubing 
type, the achievable flow rates were influenced by the inner diameter 
of the tubing. Tubing Type 1 had a smaller inner diameter and was 
unable to perform under the 900 mL/hour and 1200 mL/hour flow 
rate when testing RCCs. However, these flow rates were achieved 
using saline, which indicates that the increased viscosity of the RCC 
samples is the likely cause of greater resistance within Tubing Type 1.
Finally, this study did not evaluate the impact of other manufacturing 
methods of RCCs. It has been demonstrated previously that 
whole blood filtration produced CPD/SAGM RCCs have higher 
RBC hemolysis than buffy coat produced units at CBS.4,7 Further 
investigation into RBC quality in relation to RCC manufacturing 
methods is needed to determine if RBCs from those products are 
more susceptible to shear stress from different tubing types and flow 
rates. 

CONCLUSIONS
This study aimed to provide support for the use of extended-length 
IV tubing sets for blood transfusions as a strategy to physically 
distance infusion pumps from the patient bedside, which was already 
being performed with IV fluid and medicine infusions for critically 
ill patients. Although the data collected in this study suggests that 
the tubing evaluated does not impact RCC product quality on its 
own, further investigation into the impact of infusing RCC products 
produced with different manufacturing methods, different tubing 
types and with various clinical infusion sets and pumps is warranted.
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Society News
NATIONAL MEDICAL 
LABORATORY  
WEEK 2021
APRIL 11–17
National Medical Laboratory Week, or Lab Week for short, is a 
great time to encourage all Canadians to take a closer look at what 
the lab does for patient care. Since the 1980s, this national event 
has been a chance to celebrate the work you do. But we also created 
it to tell others – patients, the public, fellow health care providers, 
politicians, everyone really – about your crucial role in patient 
care.

That’s why, each year, we design new ways to help the public make 
the connection between your work and their care – that the lab is 
more than just samples or another room behind closed doors.

We continue to embrace virtual celebrations for Lab Week 2021. 
Using the power of social media, we can extend our message 

With the safety of our members and volunteers in mind, the 2021 Annual General 
Meeting (AGM) will be held virtually on Saturday, May 29. Details on how to 

register will be emailed directly to members and available through eNEWS.  

Eligible CSMLS members are entitled to vote at the AGM. If you cannot join the 
virtual meeting, you can still have your voice heard by assigning a proxy to vote 

on your behalf. Learn more about proxy voting at go.csmls.org/proxy. 

NOTICE TO MEMBERS:  
ANNUAL GENERAL MEETING 

beyond the laboratory walls. The added benefit of virtual celebrations 
is that the awareness and recognition can live on past just one week 
of the year. 

As you explore the Lab Week website and digital toolkit, think about 
how you can spread the message throughout the year. Your work 
doesn’t stop at the end of Lab Week, and you have the power to 
celebrate and advocate for the lab all year long. 

Visit labweek.csmls.org for the digital toolkit full of free items you 
can use with the click of a button.  

Keep an eye on our social media channels and eNEWS for updates 
on Lab Week activities. Find us on Facebook and Twitter @csmls. 

2020 
ANNUAL 
REPORT
The CSMLS 2020 Annual Report will be 
available as an online publication through 
our website in April. 

Visit csmls.org/AnnualReport to view 
the full report, including milestones, 
achievements, financial figures and more. 
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WE COULDN’T 
DO IT WITHOUT 
YOU!
National Volunteer 
Week 2021
April 18–24
The success of the CSMLS relies on the dedication and commitment 
of our volunteers. To mark National Volunteer Week, CSMLS would 
like to thank each and every one of our volunteers; you are the heart 
of our organization and the laboratory community. Thank you for 
dedicating your time, knowledge and expertise — especially while 
facing your own challenges and stresses in 2020. 

Each year, we send a special thank you gift to our volunteers. In 2020, 
volunteers received CSMLS toques just in time for some winter social 
distancing activities. Photos courtesy Sylvie LeBreton (top), Lucie Alain 
(middle), Ivan Aditya (bottom), Greg Dobbin (left).

Visit go.csmls.org/
VolunteerWeek to see the list of 

our 2020 volunteers.
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NATIONAL VOICE
As the National Voice of Canada’s medical laboratory profession, CSMLS represents the needs and concerns of medical laboratory 
professionals when working with laboratory and health care–related organizations. The CSMLS Board of Directors, staff and volunteers 
attend meetings, conferences and events on behalf of CSMLS members and the entire medical laboratory profession. 

We continue to take the necessary precautions to keep staff, collaborators and members safe, so many of the meetings we usually attend 
in person are now virtual or via phone. Not all of those events qualify for the National Voice; however, we have been working with media, 
policymakers and collaborators each month. Here is where your voice was heard recently. 

NOVEMBER
Ontario Ministry of Health and Long-Term Care: Bridging IEMLT Meeting
VIDEO CONFERENCE

Organizations for Health Action (HEAL) COVID-19 Task Force: Biweekly 
Meeting 
VIDEO CONFERENCE

Canadian Institute for Health Information, Key Informant Interview: 
Health Human Resource Data Collection
VIRTUAL MEETING

Canadian Health Professionals Secretariat, Health Sciences Union 
Meeting: Health Human Resources
VIDEO CONFERENCE

Nova Scotia Department of Health: Health Human Resources
TELECONFERENCE

Colleges and Institutes Canada (CICAN), Leaders Virtual Roundtable: 
Health Sciences
VIDEO CONFERENCE

Canadian Standards Association (CSA): Medical Laboratory Quality 
Systems Meeting
VIRTUAL MEETING

National Immigration Centre: Conference Board of Canada Members 
Meeting
VIRTUAL MEETING

BioTalent Canada: Wage Bursary Program Meeting
VIDEO CONFERENCE

Canadian Alliance of Medical Laboratory Professionals Regulators 
(CAMLPR): CSMLS Certification Forum
VIRTUAL MEETING

DECEMBER
HEAL COVID-19 Task Force: Biweekly Meetings 
VIDEO CONFERENCE

HEAL Quarterly Meeting 
VIDEO CONFERENCE

CSA Technical Subcommittee Maintenance Meeting: Fume Hoods
VIDEO CONFERENCE

JANUARY
HEAL COVID-19 Task Force: Biweekly Meetings
VIDEO CONFERENCE

eCampus Ontario Grant Information Session 
VIRTUAL MEETING

BioTalent Canada Labour Market Information Study
VIDEO CONFERENCE

HEAL, or Organizations for Health Action, is a non-
partisan coalition of 40 national health organizations 
dedicated to improving the health of Canadians and the 
quality of care they receive. It is an important advocacy 
outlet for CSMLS, as the group champions sustainable 
solutions to health care at the national level. They do 
so through constant contact with senior officials from 
Health Canada, Ministers and Members of Parliament. 

The COVID-19 Response Task Force, on which 
CSMLS sits, meets to discuss latest updates and 
potential solutions to health care challenges posed 
or highlighted by the pandemic. It also ensures 
communication between government bodies and 
health care providers flows quickly and accurately as 
the pandemic continues.

The task force recently launched the document, 
“Beyond COVID-19: HEAL’S recommendations 
for a healthier nation.” This document outlines 
issues HEAL members have experienced, including 
recommendations for pandemic readiness in the 
future, as well as HEAL’s key priority areas, to the 
federal government.



Ranked the most sustainable 
healthcare company in the 
Dow Jones Sustainability Indices 
for the eleventh time

#8 in R&D investment 
worldwide across all industries 
and #1 in Biotechnology*****

Breadth of Diagnostics Solutions
 Oncology
 Inflammatory and autoimmune diseases
 Infectious diseases
 Cardiovascular and Diabetes
 Neuroscience
 Women’s Health

Together in the fight against COVID-19 
Innovation in medical laboratory science lives through lab technologist dedicated work. 

A WORLD LEADER IN HEALTHCARE

World’s Largest
Biotech 
Company

Our focus is on ensuring the highest patient impact and broadest geographic reach 
so that the hardest hit communities can receive access to testing.

Prioritizing 
Access to Closely 
Support Public 
Health Strategy

 National reference labs
 Distribution of instruments 
and reagents to areas 
with large-scale spread

#Within the first 5 days of symptom onset
*For research use only. Not for use in diagnostics.
**Product has been submitted to Health Canada for Interim Order Authorization
***Product in development and not available for sale in Canada

Embracing a Spirit of Partnership
 Healthcare providers 
 Laboratories 
 Diagnostic & Pharmaceutical companies 
 Governments, Public Health Agency 
of Canada and provincial public labs

 Health Ministries and Health Canada
 Public Services and Procurement Canada

Roche Global Emergency 
Response Team for 
Infectious Diseases 
activated on January 8th 
and LDT manual and 
automated SARS-CoV-2 
PCR test*

JAN

Years of development
and commercialization,

compressed into months

2020-2021 Overview for Canada

YEARS
into MONTHS

JUN Health Canada 
authorization under 
the Interim Order for 
the Anti-SARS-CoV-2 
antibody test 

FEB RUO SARS-CoV-2 
PCR test*

FEB
2021

Health Canada 
authorization under the 
Interim Order for the 
point-of-care SARS-
CoV-2 Rapid Antigen Test

MAR After just six weeks 
of development, Health 
Canada authorization 
under the Interim 
Order for the first 
commercially available 
high throughput SRAS-
CoV-2 PCR test

SEPT RUO SARS-CoV-2,  
Flu A/B and RSV 
Multiplex PCR test*

NOV Health Canada 
authorization under
the Interim Order
for the SARS-CoV-2
& Influenza A/B  
Multiplex PCR test
for high-throughput

PROVIDING MULTIPLE SOLUTIONS ACROSS THE TESTING CONTINUUM

ENSURING EQUITY OF ACCESS TO OUR TESTING SOLUTIONS

2020 DJSI

R&D

Combined strengths 
in pharmaceuticals 
and diagnostics

Employees 
in Canada

1,750

Diagnostic
for patients with 
COVID-19 symptoms#

First commercial, high 
throughput PCR test to 
identify active infection and 
support testing demand 

Point-of-care rapid 
antigen test with 
instrument-free 
results in 15 minutes

Testing
to differentiate 
between the flu 
and COVID-19

First commercial 
test for high-
throughput  
systems

Surveillance
to determine prior exposure

High throughput antibody test 
and point-of-care antibody 
test*** to help determine past 
infection 

SARS-CoV2 Spike protein 
antibody quantitative test** 
to aid in assessing the adaptive 
immune response to the 
SARS-CoV-2 S protein

Patient 
Management
to manage 
actively infec-
ted patients

Biomarkers**** 
to identify severe 
inflammatory 
response in 
COVID-19 patients 

The pandemic has highlighted the work performed every day by laboratory professionals and the 
value diagnostics testing brings to health systems and patients. We are proud to contribute to the 
fight against COVID-19 with our diagnostic solutions. 

We salute your efforts and amazing work: without you, screening would not be possible.

Roche Diagnostics in Canada: Your partner in the fight against SARS-CoV-2 virus.

OUR 2020 INITIATIVES. MORE TO COME IN 2021!

****D-Dimer, glucose, Interleukin-6 (IL-6), procalcitonin (PCT), lactate dehydrogenase (LDH) and C-reactive protein (CRP).
***** https://spendmenot.com/blog/top-rd-spenders/ (accessed 11/20)  
        https://www.roche.com/dam/jcr:a3545548-a7f9-40f4-a70e-7266a363f856/en/ar19e.pdf (accessed 11/20)
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Health Match BC is a free health professional 
recruitment service funded by the Government of 

British Columbia (BC), Canada.

Email us at AlliedHealthJobs@healthmatchbc.org
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