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LETTER FROM THE EDITORS: JOVINA BACHYNSKI & MATT PHILLIPS

Letter from the Editors

Welcome all to the first CANNT
Journal issue of 2016! We are hon-
oured to continue to provide you, our
members, with a high-quality journal
where we can share and disseminate
some truly fantastic work being done
in nephrology circles across Canada.
Our goal is to continue to provide you
with useful and interesting informa-
tion to advance your practice.

In this issue, we are leading off
with an article related to the trans-
plant referral process. In the Tech Talk
column, we explore some of the fun-
damentals of dialysis related to water
treatment, which we hope will help to
foster an appreciation for the complex-
ities related to providing safe water
for hemodialysis. In the Continuing
Education Series, we take a deeper
look at phosphate binders. In the
Practice Corner column, we explore
further ultrasound-guided cannula-
tion with the aid of a simulation model
(phantom). In the Psychonephrology
column, we explore fatigue in Chronic
Kidney Disease (CKD). We are also
pleased to present the second article
in the series on conservative renal
care by Betty Ann Wasylynuk and Dr.

Sara Davison. We hope the articles and
columns will help you develop a deeper
knowledge related to your practice.

As always, we accept and encour-
age submissions from seasoned and
budding health care professionals in
nephrology, as well as letters to the
editor. We accept submissions related
to original research, case studies,
quality improvements, innovations in
practice, and issues related to profes-
sionals in nephrology. Guidelines for
submission are found on the CANNT
website, and we accept submissions
on an ongoing basis. Have an idea for
publication? Get in touch with us!

Of course, publication is only one
of many ways that you can contrib-
ute to advancing nephrology practice
in Canada. We strongly encourage the
nephrology community at large to con-
sider presenting their work through
other platforms, including organiza-
tional quality forums, regional confer-
ences and, of course, annually at the
national CANNT conference. Together,
we can advance excellence in nephrol-
ogy practice!

Matt and Jovina
CANNT Journal Co-editors

PLEASE SEND ALL SUBMISSIONS,
QUESTIONS OR COMMENTS TO:
Jovina Bachynski and Matt Phillips,
Co-Editors, CANNT Journal:

Jovina Bachynski: CANNT.journall@gmail.com
Matt Phillips: CANNT.journal2@gmail.com
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MOT DES COREDACTEURS EN CHEF : JOVINA BACHYNSKI ET MATT PHILLIPS

Mot des corédacteurs en chef

Bienvenue au premier numéro du
Journal de 'ACITN pour 'année 2016!
Nous sommes ravis de continuer a
offrir & nos membres un journal de
grande qualité dans lequel nous pou-
vons partager et diffuser le travail
vraiment exceptionnel qui est accompli
dans les cercles de néphrologie partout
au Canada. Notre objectif est de con-
tinuer a vous offrir de l'information
utile et intéressante pour faire pro-
gresser votre pratique.

Dans ce numéro, nous vous présen-
tons tout d’abord un article sur le pro-
cessus d'orientation vers une trans-
plantation. Dans la rubrique Tech Talk
(Parlons technologie), nous examinons
certains éléments fondamentaux de la
dialyse en lien avec le traitement de
leau qui, nous l'espérons, vous aid-
eront & mieux comprendre a quel point
il est complexe de fournir de l'eau sécu-
ritaire pour 'hémodialyse. Dans la sec-
tion Continuing Education Series (Série
sur 'éducation continue), nous jetons
un regard approfondi sur les chéla-
teurs de phosphore. Dans la rubrique
Practice Corner (Place A la pratique),
nous examinons plus en détail la canu-
lation échoguidée a I'aide d’'un modéle
de simulation (fantéme). La rubrique
Psychonephrology (Psychonéphrologie)
traite quant a elle de la fatigue en
présence d’'une maladie rénale chro-
nique. Nous sommes aussi heureux
de présenter le deuxiéme article de la
série sur le traitement rénal conserva-
teur, rédigé par Betty Ann Waslynuk
et la D™ Sara Davison. Nous espérons

que ces articles et rubriques vous per-
mettront d’acquérir des connaissances
plus approfondies qui vous aideront
dans votre pratique.

Comme toujours, nous encou-
rageons les professionnels de la
santé débutants ou expérimentés en
néphrologie a nous soumettre des
articles, ainsi que des lettres a la rédac-
tion. Nous acceptons les soumissions
d’articles portant sur des recherches
originales, des études de cas, 'amélio-
ration de la qualité, I'innovation dans
la pratique et les enjeux touchant les
professionnels en néphrologie. Les
directives a suivre pour soumettre un
article se trouvent sur le site Web de
I'ACITN, et nous acceptons les soumis-
sions en tout temps. Vous avez une
idée d’article qui pourrait étre publié?
Communiquez avec nous!

Bien entendu, publier un article
n'est qu'une des facons de contribuer
a4 lavancement de la pratique en
néphrologie au Canada. Nous encou-
rageons fortement tous les membres
de la communauté en néphrologie a
présenter leur travail par l'intermédi-
aire d’autres plateformes, notamment
des forums sur la qualité organisation-
nelle, des conférences régionales, et
bien sir, lors de la conférence annuelle
nationale de TACITN. Ensemble, nous
pouvons faire progresser l'excellence
de la pratique en néphrologie!

Matt et Jovina
Corédacteurs du Journal de
I’ACITN

Le Journal ACITN est la publication officielle
de I’Association canadienne des infirmiers/
infirmieres et technologues en néphrolo-

gie, a/s P.0. Box 10, 59 Millmanor Place,
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cations antérieures, lorsque disponsibles,
coltent 7,50 $ (+TVH) chacune. Les opinions
émises par les auteurs dans ce journal ne
sont pas nécessairement partagées par I'As-
sociation ni par le corédactrices en chef. Nous
invitons les lecteurs a nous faire part de leurs
opinions. Toute correspondance devra étre
envoyée a I’ACITN, P.O. Box 10, 59 Millmanor
Place, Delaware, ON NOL 1EOQ.

1-877-720-2819; Site web : www.cannt.ca

Le Journal ACITN accepte des articles
(manuscrits) de fagon continue.

Le journal ACITN est maintenant répertorié
dans le « Cumulative Index to Nursing

and Allied Health Literature (CINAHL) »,
«International Nursing Index» (INI),
«MEDLINE », « EBSCO », « ProQuest » et
«Thomson Gale ».
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MESSAGE FROM THE PRESIDENT: ANNE MOULTON

Our CANNT VPs, in collaboration
with their regional colleagues, have
reported some very exciting activities
and accomplishments across the coun-
try. Some of the highlights include:

+ Rick Luscombe, Vascular Access Clinical
Nurse Leader at Providence Health Care
in Vancouver, BC, was the recipient of
the prestigious 2015 Wilma Crockett
Award from the BC Renal Agency. The
award is an opportunity for the BC
renal and kidney transplant commu-
nity to recognize those individuals who
have made an outstanding contribution
to patient care in the province. Rick,
who co-founded the Vascular Educators
Group of BC, was also the 2010 CANNT
President and most recently the
co-chair of the 2015 CANNT Annual
Symposium in Vancouver.

+ This past December, the Manitoba
Centre for Health Policy released
a report titled “Care of Manitobans
Living with Chronic Kidney Disease”,
outlining the state of kidney disease
in Manitoba and the projected growth
of dialysis patient populations. The
report, co-authored by Dr. P. Komenda
and Dr. N. Tangri, recommends strat-
egies to manage the dialysis patient
populations, including increasing the
use of home dialysis.

+ The Kidney Health Strategic Clinical
Network, composed of passionate and
knowledgeable health care providers
from across Alberta, was launched on
January 8, 2016. The network, cre-
ated to improve care and outcomes of
patients with kidney disease, plans to
find new and innovative ways of deliv-
ering better quality, better outcomes,
and better value.

+ The REINQ (Regroupement visant l'ex-
cellence de la pratique infirmiére en
néphrologie au Québec) had its annual
event in October 2015, which was very
well attended by nurses from Quebec.
Some of the topics presented included
a review of the deontology of nursing
practice, end-of-life decision-making
and care, the decision to stop treat-
ment, and diabetic foot and diabetic
ulcer management. The REINQ will
be organizing a day out for managers
early in 2016 and a vascular access day
is planned for spring 2016.

+ Physician-assisted suicide has been
a major topic for discussion in all

realms of health care within Quebec.
The Ministry of Health is once again
looking at the organization of renal
replacement therapies. The CHUM
(Centre hospitalier de I'Université de
Montréal) will be moving into its new
premises in 2016 and is in the pro-
cess of re-organizing the delivery of
dialysis to its patient populations.

« The ORN (Ontario Renal Network),
a division of Cancer Care Ontario, an
agency of the provincial government,
manages the delivery of chronic kid-
ney disease (CKD) services in the prov-
ince. Under The Ontario Renal Plan II,
work is currently underway to advance
Ontario’s Declaration of Partnership
and Commitment to Action regarding
palliative care, and integrate palliative
care into CKD programs across Ontario.

On another note, as the CANNT
Liaison for the Canadian Nurses
Association (CNA), it behooves me to
promote certification in nephrology
[CNeph(C)] as a great way to demon-
strate expertise and dedication to your
practice in nephrology. Interested
applicants should note there are sig-
nificant changes to the specialty certi-
fication exams effective this year. If you
are interested in joining the growing
network of CNA-certified RNs at the
leading edge of health care, please note
that the next CNA certification exams
will be offered from September 19 to
October 7, 2016. The online appli-
cation process to apply for the 2016
exams will be open from April 11 to
July 1, 2016. Visit the CNA website for
more information. As a CANNT mem-
ber, you can access the education portal
on the CANNT website as a resource for
certification preparation.

This is an exciting time for the nephrol-
ogy community at large, as we continue
to advance excellence in nephrology care
with the different regional and institu-
tional initiatives that are currently under-
way. Keep up the fantastic work and let’s
keep the momentum going!!

Respectfully submitted
Anne Moulton, CANNT President*

*Since the resignation of Anita Amos as
CANNT President in December 2015, Anne
Moulton, with the support of the Board of
Directors, has resumed the role of President.
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LE MOT DE LA PRESIDENTE : ANNE MOULTON

Les vice-présidents de TACITN,
en collaboration avec leurs collégues
régionaux, nous ont fait part d’ac-
tivités et de réalisations formidables
partout au pays. En voici un apercu :

« Rick Luscombe, infirmier-chef

clinicien en accés vasculaire
au Providence Health Care
de Vancouver, en Colombie-

Britannique, a recu le prestigieux
prix Wilma Crockett 2015 décerné
par la BC Renal Agency. Le prix con-
stitue une occasion pour la commu-
nauté ceuvrant dans le domaine des
greffes et transplantations rénales
de la Colombie-Britannique de
reconnaitre les personnes qui ont
apporté une contribution remar-
quable aux soins des patients dans
la province. Rick, qui est cofonda-
teur du Vascular Educators Group of
BC, a aussi été président de 'ACITN
en 2010 et, plus récemment, coprés-
ident du Symposium annuel de 'AC-
ITN qui s’est tenu a Vancouver en
2015.

« En décembre dernier, le Manitoba
Centre for Health Policy a pub-
lié un rapport intitulé: «Care of
Manitobans Living with Chronic
Kidney Disease », qui décrit I'état de
la maladie rénale au Manitoba et la
croissance projetée des populations
de patients en dialyse. Le rapport,
rédigé conjointement par les Drs P.
Komenda et N. Tangri, recommande
des stratégies pour la prise en charge
des populations de patients en dial-
yse, notamment 'augmentation du
recours a la dialyse & domicile.

+ Le Kidney Health Strategic Clinical
Network, composé de fournisseurs
de soins de santé passionnés et
bien informés de l'Alberta, a été
lancé le 8 janvier 2016. Créé pour
améliorer les soins et I'état de santé
des patients atteints de maladies
rénales, le réseau entend trouver
de nouvelles facons innovatrices
d’offrir des soins d’une plus grande
qualité et d’'une plus grande valeur
afin de produire de meilleurs résul-
tats auprés des patients.

+ Le REINQ (Regroupement visant
lexcellence de la pratique infirmiére
en néphrologie au Québec) a tenu

son événement annuel en octo-
bre 2015, auquel a participé un
trés grand nombre d’infirmiéres et
infirmiers du Québec. Les sujets
présentés comprenaient notamment
un survol de la déontologie de la pra-
tique infirmiére, la prise de décisions
et les soins en fin de vie, la décision
de cesser les traitements, ainsi que
la prise en charge du pied diabétique
et de I'ulcére diabétique. Le REINQ
organisera une journée pour les
gestionnaires au début de 2016, et
une journée sur l'accés vasculaire est
prévue au printemps 2016.

Le suicide assisté par un médecin
constitue un sujet de discussion
important dans toutes les sphéres
des soins de santé au Québec. Le
ministére de la Santé se penche a
nouveau sur l'organisation des trait-
ements de suppléance rénale. Le
CHUM (Centre hospitalier de I'Uni-
versité de Montréal) déménagera
dans ses nouveaux locaux en 2016 et
est en train de réorganiser la presta-
tion de ses services de dialyse a ses
populations de patients.

Le Réseau rénal de 'Ontario (RRO),
une division dAction Cancer
Ontario, est un organisme du gou-
vernement provincial qui gére la
prestation de services aux personnes
atteintes de maladies rénales chro-
niques (MRC) dans la province.
Dans le cadre du Plan rénal de
I'Ontario II, du travail est en cours
pour faire progresser la Déclaration
de partenariat et engagement pour
laction de I'Ontario concernant les
soins palliatifs afin de les intégrer
aux programmes de traitement des
MRC partout en Ontario.

Dans un autre ordre d’idées, en tant

quagent de liaison entre 'ACITN et

I’Association des infirmiéres et infirm-

iers du Canada (AIIC), il m’incombe
de promouvoir la certification en
néphrologie [CNeph(C)] comme une
excellente facon de démontrer votre
expertise et votre dévouement dans

votre pratique en néphrologie. Les
personnes intéressées devraient pren-

dre note que des changements impor-
tants seront apportés aux examens
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de certification pour la spécialité
a compter de cette année. Si vous
désirez vous joindre au réseau gran-
dissant d’infirmiéres et infirmiers cer-
tifiés par I'AIIC qui sont a la fine pointe
en matiére de soins de santé, veuillez
prendre note que les prochains exam-
ens de certification de I'AIIC seront
offerts du 19 septembre au 7 octo-
bre 2016. Le processus d’inscription
en ligne aux examens de 2016 se tien-
dra du 11 avril au 1er juillet 2016.

Visitez le site Web de 'AIIC pour plus
de renseignements. En tant que mem-
bre de 'ACITN, vous pouvez accéder
au portail d’éducation du site Web de
I'ACITN pour vous aider a préparer
l'examen de certification.

Il s’agit d’'une période excitante
pour l'ensemble de la communauté en
néphrologie alors que nous continuons
a faire progresser lexcellence dans
notre spécialité avec les différentes ini-
tiatives régionales et institutionnelles

qui sont en cours. Continuez votre
excellent travail et poursuivons sur
notre lancée!!

Article soumis par
Anne Moulton, présidente de
PACITN*

* Depuis la démission d’Anita Amos au
poste de présidente de TACITN en décem-
bre 2015, Anne Moulton occupe d nou-
veau le poste de présidente avec lappui
du Conseil d'administration.

CANNT: Your Board in

Thank you, Roberta Prettie, former CANNT Past
President, for your 2015 Board in Action reports.

The Board in Action report provides our members with
current and proposed activities of the Board of Directors
(BOD). The BOD typically consists of eight elected mem-
bers: President-Elect, President, four Vice-Presidents
(Western, Ontario, Atlantic, and Technical), and Website/
Treasurer. The Journal Co-editors and our office adminis-
tration staff complete the BOD. Your Board in Action will
appear in each quarterly CANNT Journal.

The elections to the BOD this year will include a
President Elect/Treasurer position and a new position,
Director of Communication. These changes were voted in
by the membership at our 2015 Annual General Meeting
(AGM) in Vancouver.

I feel very fortunate to be working with such a dedi-
cated group of nephrology professionals. I would also like
to acknowledge all the previous Board members who have
volunteered their time and expertise to establish and main-
tain CANNT.

MEMBERSHIP
We currently have a membership of 515. Retaining and

recruiting members is the key to our organization. The BOD

continually strives to provide benefits to all our members.

Share your CANNT experience with co-workers and share

the benefits.
Benefits of membership:

+ Access to our Members Only section of the CANNT
website

+ Access to our quarterly peer-reviewed online journal

« Eligibility for bursaries and grants, including CNA certifi-
cation and re-certification in nephrology nursing

+ Eligibility to nominate or be nominated for the annual
awards

« Eligibility to run for a Board position

+ “Booth in a Box” travelling road show about CANNT—
brochures are included outlining the benefits of member-
ship. Contact the CANNT office. We would be happy to
ship “BOX” to your next event. We encourage photos of
“BOX” and his travels. It would be great to send him from
one end of Canada to the other!

Action

+ Downloadable version of the Nursing Standards of
Practice and Vascular Access Guidelines (hard copies
available at the CANNT National Office)

+ Flexibility of a one-year membership at $75.00 plus tax or
a two-year membership at $140.00 plus tax

full-time student

« Half-price memberships for

memberships

FINANCES

The CANNT BOD continues to focus on maintain-
ing a viable organization by being fiscally responsible.
Teleconferences are conducted monthly, thus reducing
the cost of face-to-face meetings. E-mail communica-
tions and the use of small focus groups among the BOD
members allow for the business of the organization to
be conducted effectively with minimal expense to the
organization.

JOURNAL

Our peer-reviewed quarterly journal is available in
a downloadable version in the members-only section
of the CANNT website. Articles are indexed in several
databases.

Co-editors Jovina Bachynski and Matthew Phillips are
doing a fantastic job providing education for our members.
Your feedback is important to us—please send letters to our
editors.

ALL members are encouraged to submit articles or
research papers for publication. Guidelines for submission
can be found under the “CANNT Journal” section of the
CANNT website.

The journal also provides an opportunity to obtain
Continuing Education hours. Start a journal club on your
unit. Complete the post-tests. Each article provides an
opportunity for growth in our practice, and provides those
continuing education hours.

A Journal Award is also presented annually to the arti-
cle voted on by a panel that has had the biggest impact on
nephrology practice in Canada.
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WEBSITE/SOCIAL MEDIA/COMMUNICATION
The CANNT website (www.CANNT.ca) provides many

resources to keep our members connected and up to date

as to what is happening in the world of nephrology. We

encourage you to access the website for:

+ Easy membership renewal —just click on “renew now” link

+ Access to defined clinical practice groups (Home Dialysis
Interest Group, Clinical Educators Network, Canadian
Hemodialysis Access Coordinators and the Canadian
Nephrology Nurse Practitioners)

+ Discussion forum: Post a question and your peers from
across Canada will provide feedback

+ Links to upcoming nephrology events

+ Contact information for members of the BOD, journal
co-editors, and office administration staff

CANNT is active on Facebook ... 800+ LIKES ... I am hop-
ing to report 1,000+ SOON! There is so much going on in
the world of nephrology. If you have something you would
like CANNT to share, please contact the BOD.

We are active on Twitter. Follow us @ CANNT1 and share
your nephrology news.

At the October 2015 AGM, we passed a motion to elect a
Director of Communication. The BOD is currently working
on the role and responsibilities of this new position. We are
looking forward to growing this aspect of CANNT.

CANNT Connection emails are sent out to membership
to keep members informed of upcoming events and import-
ant deadlines.

Letter to the Editor

Your donations of reusable clothing and household
items continues to make an impact in supporting the
1 in 10 Canadians living with or at risk of develop-
ing kidney disease. Thanks to your generosity, Kidney
Clothes diverted approximately 8.7 million pounds of
reusable items from landfills in Ontario in 2015.

Donating your used clothing and cloth-based items
has never been easier. Donors can schedule a free pick
up at home by calling 1-800-414-3484.

Kidney disease affects 1 in 10 Canadians. A diag-
nosis of kidney failure is life-changing. With no
known cure, people living with end stage kidney fail-
ure must rely on either dialysis or a kidney transplant
to survive. Funds raised through the Kidney Clothes
program support The Kidney Foundation’s mission to
support innovative kidney research, provide educa-
tion and support to people living with kidney disease
and their families, and to increase awareness about
kidney health and organ donation.

Thank you for your generous support. For more
information on how you can help, please check us out
on Facebook or email us at info@kidneyclothes.ca

Sincerely,
Team Kidney Clothes

ANNUAL CONFERENCE

The CANNT 2016 London (Changing the Face of
Tomorrow) symposium co-chairs, Linda Downing and Barb
Wilson, along with their planning committee, are working
hard to create an innovative and exciting program with
something for everyone. We hope to see you in London on
October 27-29, 2016!

CANNT 2017 will be held in Halifax and we will celebrate
CANNT’s 50th anniversary at CANNT 2018! Planning is
underway. Stay tuned.

Yours in nursing,
Heather Dean, CANNT President-Elect

NOTICE BOARD

« April 11 to July 1, 2016. CNA certification exam
online application process open

+ May 1-4, 2016. American Nephrology Nurses’
Association (ANNA) 47th National Symposium,
Marriott Louisville, Kentucky International
Convention Center, Louisville, Kentucky.
WWww.annanurse.org

+ May 21-24, 2016. 53rd European Renal Association-
European Dialysis and Transplant Association (ERA-
EDTA) Congress, Austria Center Vienna, Vienna,
Austria. www.era-edta2016.org

+ September 17-20, 2016. 45th Annual European
Dialysis and Transplant Nurses Association/
European Renal Care Association (EDTNA/ERCA)
International Conference, The Valencia Conference
Centre, Valencia, Spain. queries@edtnaerca.org

+ September 19 to October 7, 2016. CNA certification
exams offered

+ September 21, 2016. Nephrology Health Care
Professionals’ Day

« October 27-29, 2016. Canadian Association
Nephrology Nurses and Technologists (CANNT)
49th National Symposium 2016—Changing the Face
of Tomorrow, London, Ontario. www.cannt.ca

+ November 15-20, 2016. American Society of
Nephrology (ASN) Kidney Week 2016, McCormick
Place, Chicago, Illinois. www.asn-online.org

« CANNT Vascular Access Guidelines: available now in
the members only section at cannt.ca!

CANNT is asking for expressions of interest for co-chairs
for the 2017 CANNT National Conference in Halifax, and
the 2018 CANNT National Conference in Quebec City. If
you are a CANNT member from either of these cities, please
email your expression of interest to the CANNT office.
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CANNT 2015 — Reaching New Heights

October 22-24, 2015,

Vancouver, British Columbia

From October 22-24, the CANNT Board of Directors and
CANNT 2015 Planning Committee hosted 573 colleagues in
Vancouver, British Columbia at the beautiful Hyatt Regency
Hotel. Our esteemed planning committee created a lead-
ing-edge program featuring local expertise and colleagues
from across Canada. Concurrent sessions and plenary pre-
sentations reflected the theme of “Reaching New Heights”,
offering both evidence-based and experiential knowledge
to conference attendees. Six workshops, three plenary ses-
sions, 41 concurrent sessions, 51 poster presentations, and
40 exhibitor booths assisted the committee in achieving its
goals. One of the many highlights this year was a two-day
agenda dedicated to transplantation. A return of the one-
day pediatric program was also very popular. We had 40
attendees involved in this stream. Another highlight this
year was the attendance of 35 technologists and technicians
who enjoyed a full conference of programming.

The conference plenary talks were outstanding. The con-
ference opening ceremonies featured Mark Donnelly—born
and raised in Vancouver, who has been singing the national
anthem for the Vancouver Canucks since 2001. Deena
Ebbert stirred incredible energy within the delegates with
“FISH! Catch the Energy and Release the Potential”, and
Mary Poane shared her insights with the delegates with her
message “ON TRAC (Transitioning Responsibility to Adult
Care): Tools and Strategies for Your Practice”. Messages of
humour and motivation are always appreciated by dele-
gates, and Valerie Cade did not disappoint with her message
of “Encouragement for the Encouragers! Putting the Hope
Back into Healthcare.”

More than 215 delegates attended the Evening of
Entertainment at the exquisite “Steamworks Brewery” ...
One cannot go to the brewery without being inspired and
experiencing a fabulous evening! Adding to the evening’s
success were the Duelling Pianos, a musical group featur-
ing two pianists who play all of your classical favourites.
Continued commitment on behalf of our corporate spon-
sors, as outlined below, played a large part in the success of
the conference, and we are always grateful for their gener-
ous support.

PLATINUM ($10,000+)
Amgen Canada Inc.
Baxter

Bellco

Fresenius Medical Care
Roche

GOLD ($7,500-$9,999)
Alexion Pharma Canada

SILVER ($5,000-$7,499)
Pfizer Injectables
Providence Health Care

BRONZE ($2,500-%$4,999)
TVA Medical

Terumo BCT

NxStage

Chief Medical

The Board of Directors of CANNT is grateful to all who
travelled from across Canada to participate in this year’s
conference. We trust that our host city of Vancouver deliv-
ered an exceptional experience for everyone.

The Board of Directors is also grateful to the CANNT
2015 Planning Committee for its dedication and commit-
ment to creating a fantastic conference. Our thanks are
extended to the following committee members:

Rick Luscombe, BSN, RN, CNeph(C)—Conference Co-Chair
Stan Marchuk, MN, NP(F), CNeph(C)—Conference
Co-Chair

Wendy Baerg—Technical Rep

Tony Chacon, MN, RN, CNeph(C)

Jennifer Leechik, BSN, RN, CNeph(C)

Mary Lewis, BScN, CNeph(UK)

Ruth McCarrell, BSN, RN, CNeph(C)

Lori Paille, BSN, RN, CNeph(C)

Julian Plamondon, BSc, RPBio—Technical Rep
Roberta Prettie, RN, CNeph(C)—Board Liaison
Sarah Thomas, BSN, RN, CNeph(C)
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Engaging health care providers to improve
the referral and evaluation processes for
potential transplant candidates—The Toronto
General Hospital Experience

By Olusegun Famure, Heebah Sultan, Nicholas Phan, Michael Garrels, Lee-Anne Hyer, and S. Joseph Kim

Copyright © 2016 Canadian Association of Nephrology Nurses and Technologists

ABSTRACT

The Kidney Transplant Program (KTP) at the Toronto General
Hospital has taken great strides in preparing to meet the needs
of patients and health care providers, as the number of end-
stage renal disease patients in Ontario increases. The KTP has
begun the process of increasing engagement and collaboration
with various stakeholders from the pre- to the post-transplant
phase through (1) the development of innovative programs to
increase the number of live kidney donations, (2) the develop-
ment and maintenance of information technology solutions
that work simultaneously to provide data to manage and treat
patients, and conduct research, and (3) the development, imple-
mentation, and delivery of educational presentations and tools
to various stakeholders both at the referring centres and the
transplant program. Future steps for the KTP include evaluat-
ing the impact of these programmatic tools and activities on the
number of referrals received and the subsequent effect on the
number of transplants performed.
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As of December 31, 2013, the Canadian Institute for
Health Information (CIHI) reported that 41,931 Canadians
were being treated for end stage renal disease (ESRD) (CIHI,
2015). Although kidney transplantation is the preferred
form of renal replacement therapy (RRT) for most patients,
approximately 58% (24,114) of Canadians treated for ESRD
were on dialysis compared to 42% (17,817) who were living
with a functioning kidney transplant (CIHI, 2015; Wolfe et
al., 1999). Studies have shown that transplantation offers
an increase in life expectancy and quality of life when com-
pared to dialysis, particularly in those undergoing pre-emp-
tive transplantation (CIHI, 2014; Tonelli et al., 2011; Wolfe
et al,, 1999). In addition, the decreased need for dialysis and
repeated hospital admissions make kidney transplantation
highly cost effective (Levy, 2009).

Guidelines for optimal timing of referral for kid-
ney transplantation according to the Canadian Society of
Transplantation state that: (1) potential transplant recip-
ients should be referred for evaluation by a transplant
program once initiation of renal replacement therapy is
expected in less than 12 months, and (2) patients already
requiring dialysis support should be referred for transplant
evaluation as soon as their medical condition stabilizes
(Knoll et al., 2005). It is necessary to develop a collaborative
framework that engages health care providers and patients
at referral sites and transplant centres in a way that opti-
mizes the timing of referral, triaging patients to the appro-
priate health care providers throughout the pre-transplant
process, and re-evaluating the effectiveness of the pre-
scribed processes from both patients and the health care
team.

THE KIDNEY TRANSPLANT PROGRAM, UNIVERSITY
HEALTH NETWORK

The Kidney Transplant Program (KTP) at the Toronto
General Hospital (TGH) in Canada is part of the Multi-
Organ Transplant (MOT) Program, which is Canada’s
largest transplant program, specializing in kidney, heart,
lung, liver, pancreas, and small bowel transplantation.
ESRD patients’ referral packages are received by the KTP’s
pre-transplant assessment coordinators from the referring
site, which generally contains rudimentary patient medical
and demographic information. The pre-transplant coordi-
nators collaborate with the referring site to complete the

12
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Figure 1: Number of newly referred patients for assessment of kidney transplant

package, which then aids the multidisciplinary team in
screening potential candidates for kidney transplantation.
The dialysis units at TGH, Credit Valley Hospital, Humber
River Regional Hospital, Sunnybrook Health Sciences
Centre, Lakeridge Health Corporation, William Osler
Health System, and Peterborough Regional Health Centre
are the most prominent referring sites to the KTP. The dis-
tribution of patients seen at TGH from various referring
centres is depicted in Figure 1.

A total of 147 referrals had no information about their
referring centres. Centres with fewer than 30 referrals were
included as “Other”.

Once the referral package is completed, the pre-trans-
plant assessment process begins. This consists of a series of
tests and consultations with the transplant team to deter-
mine the patient’s transplant candidacy from both the
medical and psychosocial perspectives. This is typically an
iterative process, which starts after the transplant nephrol-
ogist reviews a preliminary round of investigations at the
initial patient evaluation meeting. As a result, depending on
the health status of the patient and the timeliness of their
investigations, the duration of this step in the transplant
process may vary from a few months to more than a year.

Following the pre-transplant assessment process, the
referred patient will experience two possible outcomes: (1)
the patient is deemed eligible for kidney transplantation
(with subsequent activation onto the kidney transplant
waiting list), or (2) the patient is deemed ineligible for kid-
ney transplantation. Reasons for ineligibility may include:
(1) the transplant is deemed premature (i.e., patient is not
yet on dialysis and is asymptomatic), (2) transplant surgery
is considered too high-risk for the patient (e.g., inoperable
severe coronary heart disease), (3) the patient chooses not
to be wait-listed, or (4) the patient has a potential living

kidney donor available. From 2003-2013, approximately
2,877 patients were referred to the KTP (Figure 2), and, on
average, 131 kidneys were transplanted annually during
that time (Figure 3). Living donors have contributed to half
of the centre’s kidney transplants. Living organ donation
is encouraged when possible in light of its superior clinical
outcomes for both the kidney graft and the recipient. This
is a finding that is evident in many clinical studies (Cecka,
1998; Lee et al.,, 2010) and supported by data generated by
our own centre (Figure 4).

INNOVATIONS IN THE KTP
Program Highlights

Over the past 10 years, the KTP has increased oppor-
tunities for living donor kidney transplantation including
the donor-specific anti-HLA antibodies (DSA) desensitiza-
tion program, the ABO incompatible donor program, and
the Living Donor Paired Exchange (LDPE) program. The
DSA desensitization program uses medications and other
immune-related treatments prior to transplant to reduce
the level of incompatible antibodies in the recipient’s blood
and the donor’s kidney, allowing a recipient to receive the
donated organ despite being predisposed to a higher risk
of rejection. The ABO incompatible donor program is a
specialized part of the KTP that allows for donors with
incompatible blood groups to their intended recipient to
still donate a kidney. Recipients and donors are medically
cleared for transplantation prior to starting any treat-
ments. Recipients are initially given a set of medications in
hospital and then undergo blood plasma exchange for a few
sessions. ABO titers are measured multiple times during
these treatments until they are low enough that the recipi-
ent can accept the kidney. Additional medications targeting
the immune system may also be given. Since its inception
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Figure 2: Number of newly referred patients for
assessment of kidney transplant candidacy at the
Toronto General Hospital from 2003 to 2013.
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Figure 3: Number of patients transplanted between
2003 to 2013 by donor type.

in 2004 to the end of 2013, 88 patients have been trans-
planted through both programs. Though an increase in
kidney transplantation can be seen seen through the uti-
lization of these programs, they are not without clinical
complications. Studies have shown significantly higher
rates of acute rejection and antibody-mediated rejec-
tion rates, as well as lower five-year graft survival rates
for desensitized patients, as compared to nonsensitized
patients (Marfo, Lu, Ling, & Akalin, 2011).

The LDPE Program enables incompatible recipients
and donors to find a match among other pairs of incom-
patible recipient-donors. This would allow both recipients
to receive a kidney transplant. The LDPE has since evolved
into a national program (administered by the Canadian
Blood Services) where the KTP adds incompatible recipients
and donors into a large pool of patients. Within this large
pool of recipient-donor pairs, the LDPE can create multi-
ple matches to maximize potential transplant options. Our
program is one of the largest contributors of eligible recip-
ient-donor pairs to the LDPE and has conducted numerous
paired-exchange transplants.
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Figure 4: Probability of graft failure and death for
deceased donor kidney transplants (DDKT) and

living donor kidney transplants (LDKT).

Information Technology Infrastructure

In the late 1990s, the MOT program incorporated the
Organ Transplant Tracking Record (OTTR) as its informa-
tion technology solution for the clinical management and
follow-up of transplant patients. Prior to the implementa-
tion of the OTTR system, patient information was recorded
manually in spreadsheets and, thus, health care providers
were heavily reliant on paper charts. Innovations in surgical
techniques, immunosuppressant agents, and medical man-
agement led to increased patient and graft survival, which,
thereby, led to an increased number of patients followed
by the program. Therefore, the need for a computer-based
solution for optimal clinical management became appar-
ent. The advantage of utilizing OTTR is the instant access
to real-time patient information and its ability to link to
other UHN resources to pool patient information into one
location. The system allows health care and research staff to
see the historical progression of patients, trends over time,
treatment outcomes, and areas for treatment improvement.

In an effort to evaluate our program’s experiences
related to overall patient management and outcomes, the
Comprehensive Renal Transplant Research Information
System (CoReTRIS) was developed as a central research
platform to ensure reliable data for program quality
improvement and research while rigorously protecting
the confidentiality of patient health information (Famure,
Phan, & Kim, 2014).

CoReTRIS is an amalgamation of three linked databases
tracking patient information from kidney transplants con-
ducted at TGH since January 1, 2000. The three databases
include the pre-transplant, post-transplant, and the biolog-
ical specimen repository information systems. The primary
domains in CoReTRIS include data on recipients, donors,
transplants, laboratory tests, pathology, treatments, diag-
noses, outcomes, psychosocial measures, hospital cost, and
patient satisfaction (Famure et al., 2014). CoReTRIS has
been developed and maintained for the purpose of housing
comprehensive, accurate, and timely data for clinical research
on referred ESRD and kidney transplant patients. CoReTRIS
serves not only as a research database; it also plays an integral
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Figure 5: Pre-transplant referral and evaluation
process for assessment of kidney transplant
candidacy at the Toronto General Hospital.

part in developing and updating the KTP’s educational tools
and activities designed for both health care providers at refer-
ring sites, as well as for ESRD and transplant patients. The
database is also used as a quality assessment tool to appraise
and make transparent the KTP’s pre-transplant processes,
post-transplant outcomes, and develop program benchmarks.

Primary performance metrics used to assess the
pre-transplant process are derived from the health services
performance measures in CoReTRIS, and include two main
time periods: (1) time from referral to the KTP to the initial
evaluation by a transplant nephrologist or surgeon at TGH,
and (2) time from the initial evaluation to when the final
disposition of a patient is determined (Figure 5). Other
metrics of interest include: (a) number of referrals from
each referring site per year, (b) length of time on dialysis to
first referral, (c) composition of comorbidities that referred
patients present with at the time of first visit, (d) wait-list
mortality rate, and (e) time from referral to transplant by
the type of transplant (deceased versus living donor).

ENGAGEMENT AND COLLABORATION

A two-pronged approach was recently introduced to the KTP
program to increase engagement and collaboration between
the KTP and our referring sites: (1) face-to-face engagement
with the ‘point of contact’ at referring sites through educa-
tional presentations, and (2) telehealth consultations.

Educational Presentations

Several of the transplant nephrologists, pre-transplant
coordinators, and allied health staff at TGH periodically pro-
vide comprehensive educational presentations, familiarizing
referring sites with the transplant-related treatment options
for ESRD patients, the medical management of transplant
recipients, and outcomes at TGH. Topics covered include
the differences in RRT (dialysis versus transplantation), the

importance of pre-emptive transplantation, outcomes from
deceased and living donor transplantation at TGH, and novel
initiatives to increase opportunities for transplantation that
are unique to the KTP program. Separate presentations are
given for health care providers (nephrologists, nurses, and
allied health staff) in order to tailor the content, as appro-
priate. During these presentations, our pre-transplant coor-
dinators also review guidelines with health care providers
concerning appropriate completion of referral packages to
ensure that patients can efficiently progress through the
pre-transplant process. The goal of these presentations is to
increase dialogue and collaboration with referring sites and
their patients through direct contact with the KTP’s staff.

An important aspect of these educational presentations
is to engage with the dedicated transplant coordinators
(if available) at the referring centres. They become the
primary ‘point-of-contact’ with the KTP since their main
responsibility is to help local ESRD patients navigate the
transplantation process. To ensure effective communication
between the referring site and the transplant centre, this
collaboration improves the coordination of pre-transplant
testing and the successful completion of referral packages.
Although not all referring sites have the resources to dedi-
cate a staff member to be the ‘point of contact’ to the trans-
plant centre, pre-transplant assessment coordinators at
the KTP work with referring sites to strategize on the best
approach to facilitate the patient transplant evaluations in
a timely and appropriate manner.

Patient Educational Tools

Our program has developed and currently utilizes three
patient engagement tools geared toward living donors,
ESRD patients, and their support groups: (1) the Kidney
Transplant Recipient manual, (2) the Donating a Kidney
(Living Donor) manual, and (3) the Kidney Pulse newsletter.
These tools are provided to patients at referring sites during
the educational presentations at the pre-referral stage, at
the pre-transplant referral and evaluation stage, and during
post-transplant follow-up care.

The Kidney Transplant Recipient and the Donating a
Kidney manuals are received by all potential transplant
recipients and living donors referred to the KTP. These man-
uals provide an informative overview of kidney transplan-
tation and donation processes, which includes: (a) an expla-
nation of kidney function, (b) introduction of the members
of the transplant team and their roles, (c) outline of the
transplantation and donation surgeries, (d) review of the
immunosuppressant medications and their side effects, and
(e) an overview of the importance of self-care management
pre- and post-transplant.

The Kidney Pulse is a biannual newsletter that integrates
all aspects of pre- and post-transplant care including surgery,
medicine, nutrition, psychosocial issues, and clinical research.
Six issues have been published since the newsletter’s inception
in 2011. Each issue has a focused theme and features educa-
tional articles written by a multidisciplinary staff on the given
topic. The purpose of the Kidney Pulse is to engage and edu-
cate patients, their support groups, and living donors through
the dissemination of relevant and trustworthy information.
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Currently, the newsletter is distributed to patients during
their post-transplant clinic visits at transplant-related events
and to select referral sites and dialysis centres.

Telehealth Consultations

Our transplant physicians and pre-transplant coordina-
tors regularly conduct telehealth consultations with dis-
tant referring centres. During these consultations, both
parties review patients to be referred and assess patients
undergoing review for re-activation to the waiting list after
being placed on hold due to medical complications. These
methods of communication increase collaboration with the
referring sites, who continue to provide care for patients
until they receive a transplant. If patients unfortunately
lose their graft, they tend to return to their referring centre
to resume dialysis treatment. Therefore, engaging referring
centres in the patient’s transplant journey is a necessary
component of an integrated plan to provide optimal care.

FUTURE DIRECTIONS

Attempting to comprehensively understand the ways
that our transplant centre can effectively communicate,
engage, and collaborate with referring centres, patients,
and their support groups has been an important learning
opportunity to increase access to transplantation while
improving our services for ESRD patients.

Providing referral centres with a comprehensive profile
of our program, via a formal annual report, is one of the
engagement tools currently in progress. Such reports, aug-
mented with data tailored to the centre’s referred patients
and their outcomes, are one of the few ideas being executed
to enhance our relationship with referring centres. Such
tools would be instrumental in allowing referring sites’
healthcare providers and ESRD patients to assess how
well patients from their respective sites fare in our pro-
gram during both their evaluation and transplant phases.
Patients would be tracked to monitor the duration of their
pre-transplant process, the length of time wait-listed, and
finally post-transplant survival and graft outcomes. Making
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our existing educational tools, such as the Kidney Transplant
Recipient manual and the Kidney Pulse, accessible online
through our program’s website is a key priority. In addition,
increasing opportunities for community health care pro-
viders to become regular contributors to the Kidney Pulse
newsletter is an initiative currently being explored.

Other new educational tools that are being developed by
the KTP include a Kidney Transplant FACT Booklet target-
ing ESRD patients and their support groups and a Clinical
Research Brochure to raise awareness among newly referred
patients regarding research opportunities that they may
participate in during the transplant evaluation. The wider
dissemination of the IMPACT news bulletin to referred
patients is also being explored. The IMPACT bulletin is a
vehicle for our program to disseminate information on
research in the area of kidney transplantation while educat-
ing patients about research practice, the need for research,
why they should consider participating in research studies,
and updating readers on current studies in which the pro-
gram is involved. Future steps for the KTP include evaluat-
ing the impact of these programmatic tools and activities
on the number of referrals received, and the subsequent
effect on the number of transplants performed.

CONCLUSION

The engagement tools and presentations provided to
referring sites as well as ESRD and transplant patients have
been an integral part of our program’s initiative to improve
stakeholder engagement. With the rising number of ESRD
patients in Ontario, timely referrals and streamlining the
pre-transplant process is critical. This can potentially be
achieved through combining early education about trans-
plantation for patients, the provision of appropriate guide-
lines on completing referral packages to referring centres,
timely transplant evaluation by the KTP, and helping patients
identify potential living donors. The role of increased com-
munication and engagement with healthcare providers at
referring centres and patients using the aforementioned
tools is an important element to achieving these goals.
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LEARNING OBJECTIVES

After reading this article, the reader should be able to:

1. Describe the prevalence of hyperphosphatemia in the
hemodialysis population.

2. Explain the pathophysiology and identify important
long-term consequences of hyperphosphatemia in
patients receiving maintenance hemodialysis.

3. Differentiate between the types of oral phosphate bind-
ers used and be able to outline their respective roles in
therapy.

4. Discuss newer phosphate binders available, such as iron-
based phosphate binder therapies.

Hyperphosphatemia is a common complication of end-
stage renal disease (ESRD), and is a known risk factor for
cardiovascular morbidity and mortality (Kuhlmann, 2006).
In addition to its negative effects on the cardiovascular sys-
tem, hyperphosphatemia can also lead to abnormalities in
bone metabolism. These derangements of the bone are com-
monly referred to as Chronic Kidney Disease-Mineral Bone
Disorder (CKD-MBD), a syndrome that is relatively asymp-
tomatic, but can increase the risk of fractures (Tomasello,
2007). Furthermore, it has also been shown that hyper-
phosphatemia can increase the risk for hospitalizations
(Vaiciuniene, Kuzminskis, Ziginskiene, Skarupskiene, &
Bumblyte, 2011).

Treatment of hyperphosphatemia in ESRD patients
generally involves removing phosphate via hemodialysis,
restricting dietary intake of phosphate, and use of oral
phosphate binders. Dietary restriction alone, however,
is not sufficient in controlling serum phosphate levels in
patients with advanced kidney disease, and can result in
malnutrition. For this reason, prescription of a phosphate
binder is often used to adjunctively manage hyperphospha-
temia (Malberti, 2013). This review will focus on the use of
phosphate binders for patients on hemodialysis (HD).
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PATHOPHYSIOLOGY OF HYPERPHOSPHATEMIA IN
CHRONIC KIDNEY DISEASE

Phosphate is one of the most abundant elements in the
human body. The majority of phosphate is found in the
bones and teeth, with only around 1% existing extracellu-
larly in the plasma (Bellasi, Kooienga, & Block, 2006). The
normal plasma phosphate concentration in healthy adults
ranges from 0.80 to 1.45 mmol/L, and is the result of a bal-
ance between dietary intake, intestinal absorption, and uri-
nary phosphate excretion (Bellasi et al., 2006).

The kidneys play a large role in regulating the excretion
of phosphate from the body. Chronic damage to the kid-
neys impairs the body’s ability to maintain phosphate bal-
ance, and dysregulation of phosphate homeostasis occurs
(Hruska, Mathew, Lund, Qiu, & Pratt, 2008).

Hyperphosphatemia is common in the late stages
of CKD, and often disrupts the regulation of other
inter-related processes such as the regulation of parathy-
roid hormone (PTH) by the parathyroid gland. High phos-
phate levels stimulate the parathyroid gland to produce and
release PTH in an attempt to decrease the reabsorption of
phosphate via the kidneys and promote excretion in the
urine (Tomasello, 2007). Phosphate has a high affinity for
calcium and, thus, high serum concentrations of phospho-
rus increases the risk of calcium and phosphorus binding
and precipitating in the blood (Tomasello, 2007). This can
lead to vascular calcification, which is highly correlated with
morbidity and mortality related to adverse cardiovascular
events (Zhu, Mackenzie, Farquharson, & Macrae, 2012).

Hypocalcemia is another consequence related to the pre-
cipitation of the calcium-phosphate product, and results in
further production and secretion of PTH by the parathy-
roid gland. Furthermore, both the decrease in kidney func-
tion and hyperphosphatemia lead to decreased activation
of vitamin D3. This leads to further decreases in serum
calcium concentrations and once again stimulates the
parathyroid gland to produce and secrete PTH (Tomasello,
2007). Therefore, chronically high levels of serum phos-
phate lead to a series of changes with respect to bone
metabolism and can ultimately lead to CKD-mineral bone
disorder (Figure 1).

MANAGEMENT OF HYPERPHOSPHATEMIA

A multi-faceted approach is generally used to manage
hyperphosphatemia, and generally includes dietary restric-
tion of phosphate, hemodialysis (for ESRD patients), and
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Figure 1: Derangements of Bone Metabolism in
Chronic Renal Failure.
NKE-KDOQI (2003).

with oral phosphate binders. Although dietary measures
and hemodialysis are important in controlling serum phos-
phate, this review will focus on phosphate binders.

Over the past several decades, many different types of
phosphate binders have been developed for the treatment
of hyperphosphatemia. These agents are often categorized
into calcium-based (calcium acetate, calcium carbonate,
and calcium citrate) and calcium-free binders (aluminum
hydroxide, sevelamer hydrochloride, sevelamer carbonate,
lanthanum carbonate, nicotinamide, and magnesium car-
bonate), all of which are effective in lowering serum phos-
phate (Malberti, 2013). Given the comparable efficacy of
all these agents, selection is often based on other import-
ant considerations such as patient tolerability and cost
(Malberti, 2013). It should be noted that phosphate binders
must be taken with food in order to be effective, ideally at
the start of the meal (i.e., with the first bite). The prescribed
dose is based on the total phosphate content (phosphate
“load”) of the meal. For example, one 1,250 mg tablet of cal-
cium carbonate (contains 500 mg of elemental calcium) can
bind approximately 50 mg of phosphate (National Kidney
Foundation [NKF], 2003). Therefore, dietitians are key to
assessing the patient’s diet and helping with the dosing of
phosphate binders. A comparison of the available phos-
phate binders can be found in Table 1.

Aluminum-based binders. Introduced in the 1970s, the
first phosphate binders included aluminum salts. Despite
the excellent efficacy of these agents in reducing serum
phosphate levels, their use was later restricted due to con-
cerns of central nervous system (CNS), hematological,

and bone toxicities related to accumulation of the alumi-
num (Yagil et al., 2015). Patients with end-stage renal dis-
ease (ESRD) are particularly susceptible to adverse effects
related to cumulative ingestion of aluminum-containing
compounds, as the removal of large amounts of aluminum
by dialysis is not possible due to plasma protein binding
(Salusky, 2006).

Although extremely effective, aluminum-based binders
currently have a very limited role in therapy, and are gener-
ally reserved as a last resort for short-term use in patients
with excessively high serum phosphate levels (DiPiro et
al., 2014). When used short-term, aluminum-based bind-
ers’ adverse effects are generally limited to gastrointestinal
(GI) side effects such as constipation, nausea, and stom-
ach cramps (DiPiro et al., 2014). In terms of cost, they are
relatively inexpensive and widely available as an over-the-
counter product in Canadian pharmacies.

Calcium-based phosphate binders. Calcium-containing
binders have long been the most commonly prescribed
phosphate binders due to their wide availability and rel-
atively low cost. They also have an agreeable safety pro-
file, with the most common side effects being gastroin-
testinal-related, mainly constipation and GI upset (NKE,
2003). They first rose to popularity after aluminum-based
binders were found to have toxic central nervous system
effects (Bellasi et al., 2006). Despite being safer than alu-
minum, calcium binders do not have as high an affinity for
phosphate as aluminum and, thus, require higher doses to
achieve the same level of serum phosphate control (Bellasi
et al., 2006). Furthermore, calcium-based agents do not
come without risk. The additional calcium intake can
increase the total body calcium load and can lead to hyper-
calcemia (Salusky, 2006). The concerns of calcium loading
led the NKF Kidney Disease Outcomes Quality Initiative
(NKF KDOQI) group to recommend limiting the total
calcium intake from all sources to 2 g/day, including cal-
cium supplemented from binders (Taksande & Worcester,
2014). The problem is that many patients may require up
to 6.5 g of calcium carbonate (contains 2.6 g of elemental
calcium) to control phosphate levels, based on a 1,000 mg/
day phosphate diet (Taksande & Worcester, 2014). There is
also growing evidence to suggest there is increased risk of
both cardiovascular and soft tissue calcification with pro-
longed use of these agents (Salusky, 2006). More data are
needed to adequately assess the risk for adverse cardiovas-
cular outcomes.

In addition to side effects, there are some clinically sig-
nificant drug interactions with calcium-based phosphate
binders that should be noted. Antimicrobial agents are
implicated, including fluoroquinolones (e.g., ciprofloxacin,
levofloxacin) and tetracyclines (e.g., tetracycline, doxycy-
cline). These antibiotics should be administered at least one
hour prior to taking calcium products or three hours after
(Tomasello, 2007). Other medications such as levothyrox-
ine and oral iron supplements should also be separated in
the same fashion in order to allow adequate absorption of
these agents (Tomasello, 2007).
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Table 1: Comparison of Common Phosphate Binders Available in Canada

Binder Dosage Trade Names Dose (Mineral Content) Potential Advantages Potential
Forms Disadvantages
Aluminum Tablets ~ Amphojel® 600 mg (208 mg elemental)  Relatively inexpensive,  Constipation is
hydroxide® wide variety of common, chalky
Liquid Almagel Plus® 200 mg/5 mL (69.3 mg/5 mL  products taste, aluminum
elemental) Calcium-free toxicity with long-
Highly effective term use
phosphate binder
Calcium Tablets  TUMS® 500 mg (200 mg elemental)  Inexpensive, wide Constipation,
carbonate®¢ TUMS® Extra 750 mg (300 mg elemental)  variety of products belching, and
Strength Effective phosphate flatulence are
TUMS® Ultra 1000 mg (400 mg binder common side effects.
elemental) Can also cause
Webber Naturals® 1250 mg (500 mg hypercalcemia.
Calcium elemental)
Carbonate
Lanthanum Tablets  Fosrenol® 250 mg, 500 mg, 750 mg, Available as chewable Nausea, diarrhea,
carbonate 1000 mg tablets and abdominal pain
Effective phosphate common. Expensive,
binder not covered by most
provincial drug plans*
Sevelamer Tablets  Renagel® 800 mg Non-calcium, Nausea, diarrhea,
hydrochloride non-aluminum and abdominal pain
Effective phosphate common. Large pill
binder burden
Expensive
Cannot crush or chew
Sevelamer Tablets  Renvela® 800 mg Same as Renagel® Same as Renagel®,
carbonate except tablets can be

crushed

ab Many formulations exist; not all trade names and preparations are listed.

¢ Contains 40% elemental calcium.
*Specific criteria for coverage exist in each province.

*This is not a comprehensive list. Some formulations not listed as they are no longer available in Canada.

There are several calcium-based phosphate binder prod-
ucts on the market, such as calcium acetate, calcium car-
bonate, and calcium citrate, which come in a variety of for-
mulations. Calcium acetate is no longer available in Canada;
calcium citrate is quite expensive and rarely used. Calcium
carbonate, for example, contains 40% elemental calcium
and can be purchased as a single ingredient formulation
or as part of various antacid products (e.g., TUMS®, TUMS
Ultra®). In order to maximize efficacy, calcium-based phos-
phate binders should be taken with food at the start of the
meal. Higher doses of binders may be required for meals
containing a larger phosphate load.

Sevelamer hydrochloride and sevelamer carbonate.
Sevelamer hydrochloride is a non-absorbable polymer that
contains neither aluminum, lanthanum, or calcium. It is the
first of its kind and was first marketed in 1999 as Renagel®
for the treatment of hyperphosphatemia in hemodialysis

patients (Cozzolino, Rizzo, Stucchi, Cusi, & Gallieni, 2012).
Sevelamer is a hydrogel that contains amines, which can
bind phosphate and make sevelamer effective in controlling
serum phosphate levels (Cozzolino et al., 2012). It does not
contain calcium, making it a favourable choice for patients
with high serum calcium levels (Cozzolino et al., 2012).
Given the cost of sevelamer relative to calcium-based phos-
phate binders, its use in clinical practice is often limited to
the treatment of hyperphosphatemia in patients at risk
for hypercalcemia. Its access is further limited due to the
fact that it is not covered by most provincial drug plans in
Canada, unless both calcium and phosphate levels are ele-
vated for a documented period of time (as set by the pro-
vincial drug plan provider in each province). For instance,
Ontario’s Exceptional Access Program (EAP) requires
documentation of two instances of elevated serum phos-
phate (greater than 1.8 mmol/L) and calcium (greater than
2.65 mmol/L) at least one month apart.
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Another caveat of sevelamer is that often a large num-
ber of tablets are required to adequately control phosphate
levels. This can be a significant burden on a patient’s every-
day life, and may result in lower adherence rates (Gray,
Krishnasamy, Vardesh, Hollett, & Anstey, 2011). Adverse
effects of sevelamer are primarily gastrointestinal-related,
and include nausea, bloating, and constipation (Tomasello,
2007). It is important that sevelamer tablets and capsules
be swallowed whole, and not crushed or chewed, as seve-
lamer is insoluble in water. This limits its use to patients
with intact swallowing capabilities and makes the drug
unavailable by other routes of administration such as naso-
gastric and entero-gastric feeding tubes (Tomasello, 2007).
Relevant drug interactions for sevelamer are similar to
those for calcium-based binders, and include ciprofloxacin,
levothyroxine, and tetracycline antibiotics (Sanofi-Aventis
Canada Inc., 2014). These agents should be administered
separately from sevelamer, either one hour prior or two
hours after the binder.

Sevelamer carbonate (Renvela®) is a similar compound,
and is derived from sevelamer hydrochloride. It exists as a
buffered form of the original drug, and studies suggest that
it may be better tolerated than sevelamer hydrochloride,
although this finding is not consistent (Cozzolino et al.,
2012). The main advantage of the carbonate form is that
it can be crushed, but both sevelamer compounds have
similar phosphate-binding capabilities (Biggar & Ketteler,
2010).

Lanthanum carbonate. Lanthanum carbonate (Fosrenol®)
is a non-aluminum, non-calcium phosphate binder that first
gained approval from Health Canada in 2006 for the treat-
ment of hyperphosphatemia in dialysis patients (Health
Canada, 2007). Like aluminum, it is a trivalent heavy metal
and is an effective phosphate binder. However, lanthanum
has a better overall safety profile. It is not believed to cross
the blood-brain barrier, alleviating concerns of adverse neu-
rological effects related to CNS toxicity (Bellasi et al., 2006).

Lanthanum has been shown to have similar efficacy to
calcium-based phosphate binders in terms of controlling
serum phosphate, with fewer incidences of hypercalcemia
(Salusky, 2006). Furthermore, lanthanum tablets with
higher dosage strengths allow for a reduction in pill bur-
den, which may improve adherence to therapy (Malberti,
2013). It is generally supplied only as a chewable tablet, as
it must be sufficiently pulverized in order to exert its phos-
phate-binding effect (Okamoto et al., 2014). This essentially
limits lanthanum phosphate binder therapy to those with
sufficient ability to masticate and swallow the pulverized
tablet.

Although lanthanum is a calcium-free alternative and
is effective in achieving control of phosphate levels in the
plasma, there is some concern with regards to accumulation
of lanthanum. This is a reasonable concern, given the toxic-
ity found with the cumulative ingestion of aluminum-based
binders. Results from a recent systematic review, how-
ever, suggest that accumulation of lanthanum in both the
serum and bone is minimal and is well below toxic levels

(Zhang, Wen, Li & Fan, 2013). Despite the fact that side
effects related to lanthanum therapy are generally limited
to gastrointestinal adverse effects, its use as a phosphate
binder has not been shown to have any benefit in terms of
mortality, as compared to the previously mentioned phos-
phate binders (Zhang et al., 2013). Moreover, lanthanum is
expensive and is not covered under most provincial plans
without sufficient documentation of elevated serum cal-
cium and phosphate. The criteria for coverage are similar
to that of sevelamer hydrochloride (Renagel®). Relevant
drug interactions with lanthanum are similar to the afore-
mentioned phosphate binders (i.e., fluoroquinolone antibi-
otics, levothyroxine, tetracycline antibiotics), all of which
should be separated from lanthanum by two hours when
administered.

Magnesium salts. Magnesium-based phosphate binders
were first introduced in the mid 1980s, as a replacement for
aluminum-containing binders (Malberti, 2013). Available
as magnesium carbonate and magnesium hydroxide, both
agents are effective in binding phosphorus. Despite their
efficacy, use of magnesium salts in current clinical prac-
tice is limited given that diarrhea and hypermagnesemia
are common adverse effects at doses above 2 g per day
(Malberti, 2013).

Niacin (nicotinamide). Niacin, or nicotinic acid, is a form
of the water-soluble vitamin B3. Nicotinamide is the amide
form of niacin and can be used as a phosphate binder. Its
use in practice, however, has largely been abandoned due to
side effects such as facial flushing and concerns over dispro-
portionate increases in phosphate absorption when doses
are skipped or are too low (Ketteler & Biggar, 2013).

Iron-containing phosphate binders. Recent studies
have evaluated the use of novel, iron-containing phosphate
binders for the treatment of hyperphosphatemia. Several
compounds, such as ferric citrate, iron-magnesium hydroxy-
carbonate, and sucroferric oxyhydroxide, have undergone
clinical trials for evaluation of efficacy and safety (Negri &
Torres, 2014).

Ferric citrate has been used in Japan for the treatment of
anemia in ESRD patients, and has recently been approved
by the U.S. Food and Drug Administration (FDA) as an
oral treatment for hyperphosphatemia in chronic kidney
disease (Negri & Torres, 2014). After administration, fer-
ric citrate dissociates into two components. One of these
components, a ferric ion (Fe3+), can then bind to multiple
phosphate (PO4-) ions and form a precipitate that allows
the iron-phosphate complex to be eliminated in the stool.

In addition to their ability to reduce phosphate levels,
there is evidence to suggest that iron-containing phos-
phate binders may also provide benefit to anemic patients
by repleting iron stores needed for hemoglobin production
(Rodby et al., 2015). In a 2014 phase III study, ferric citrate
was found to be non-inferior to sevelamer in terms of
serum phosphate reduction, and was also shown to increase
both transferrin saturation and ferritin levels. The clinical
relevance of this, however, cannot yet be established (Negri
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& Torres, 2014). This could, in theory, result in cost-savings
to health care systems by reducing the need for adminis-
tration of intravenous iron in practice (Rodby et al., 2015).
The ferric ion (Fe3+), however, must be converted to the
ferrous ion (Fe2+) in the intestinal lumen in order to be
absorbed. Because of this, the extent to which iron absorp-
tion occurs is not known, but it is expected to be limited
compared to other commercially available oral iron prepa-
rations (Pennoyer & Bridgeman, 2015).

The most common side effects of ferric citrate found in
clinical studies were stool discolouration and constipation
(Negri & Torres, 2014). This is not surprising given the side
effect profile of already available iron salts that have long
been used for supplementation in patients with iron defi-
ciencies. Relevant drug interactions for ferric citrate are
similar to those of previously mentioned phosphate bind-
ing agents with the addition of bisphosphonates, levodopa,
and methyldopa, all of which should be administered at
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1.

Sustained high serum phosphate

levels can cause which of the

following?

a) increased cardiovascular
morbidity and mortality

b) calcification

o) calciphylaxis

d) mineral bone disease

e) all of the above

Which of the following is an advan-
tage of sevelamer hydrochloride
(Renagel®)?

a) decreased pill burden

b) relatively low cost

c) low risk for hypercalcemia

d) higher affinity for phosphorous
e) all of the above

Angus is a 60-year-old man with-

out private drug plan coverage who

worked his entire life as a grocery

store clerk. His doctor recently

diagnosed him with CKD and he

does not like taking a lot of pills

at once. What do you recommend

Angus takes to lower his phosphate

levels?

a) calcium carbonate (TUMS® Ultra)

b) aluminum hydroxide
(Amphogel®)

¢) lanthanum carbonate
(Fosrenol®)

d) sevelamer hydrochloride
(Renagel®)

Which of the following is true with
respect to aluminum hydroxide
(Amphogel®)?

a) itis a first-line agent for the
treatment of hyperphosphatemia
in CKD patients

b) aluminum accumulation is
a concern for CNS toxicity,
worsening anemia, and
constipation

) it requires less monitoring and
is safe for long-term use

d) it reverses bone
demineralization, preventing
osteomalacia

5. One of your patients, Mrs. Johnson,

takes calcium carbonate 1,250 mg
with each meal to help control her
phosphate levels, but her serum
phosphate levels have still been
consistently high over the past few
months. Upon further questioning,
you discover she is taking it incor-
rectly and tell her that she should:
a) swallow the tablet whole at the
end of every meal
b) chew the tablet once in the
morning and once before bed
¢) swallow the tablet whole on
an empty stomach 30 minutes
before eating
d) chew or swallow the tablet with
the first bite of every meal

6. Which of the following about

aluminum-based phosphate binders

is true?

a) aluminum is largely removed by
dialysis, and thus higher doses
are necessary to control serum
phosphate levels

b) they are safe for short-term use to
control high phosphate levels

©) they are first-line agents for treat-
ing hyperphosphatemia in dialysis
patients, and are widely available
in many different dosage forms

d) chronic use may increase risk for
hypercalcemia

7. Which of the following about hyper-

phosphatemia is true?

a) hyperphosphatemia is a common
finding in the early stages of CKD

b) serum phosphate levels can
often be controlled with dietary
modifications alone

o) phosphate is largely removed by
hemodialysis, but dietary modi-
fications and phosphate binders
are often required to achieve suf-
ficient serum phosphate control

d) phosphate is not removed
by hemodialysis and, thus,
phosphate binders are needed to
control serum phosphate levels

8.

10.

Which of the following medications
should be administered separately
(i.e., either one hour before, or two
hours after) from sevelamer?

a) doxycycline

b) amlodipine

¢) ciprofloxacin

d) bothaandc

e) all of the above

Which of the following is true

regarding phosphate binders?

a) calcium carbonate contains 20%
elemental calcium

b) lanthanum carbonate must
be swallowed whole, as it is
insoluble in water

c) constipation and
hypermagnesemia are common
dose-limiting side effects of
magnesium-based phosphate
binders, and so they are not
commonly used

d) the most common side effects
of ferric citrate are discoloured
stools and constipation

Which of the following about seve-
lamer hydrochloride (Renagel®) is
false?

a) the tablets must be chewed in
order to exert their phosphate-
binding effect

b) patients may need to take
several tablets with each meal
to control phosphate levels,
resulting in a high pill burden

¢) the most common side effects
of sevelamer hydrochloride
are gastrointestinal-related,
and include bloating and
constipation

d) sevelamer is an option
for patients at high risk
for recurrent episodes of
hypercalcemia
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An overview of advance care planning for
patients with advanced chronic kidney

disease: The basics

By Betty Ann Wasylynuk and Sara N. Davison

ABSTRACT

As the number of Canadians living with end-stage kidney dis-
ease (ESKD) continues to grow, even higher numbers are living
with advanced chronic kidney disease (CKD). Many of these
people will eventually require renal replacement therapy (RRT),
either dialysis or transplantation. More than 50% of patients
starting RRT today are aged 65 or older, with the fastest grow-
ing group being patients 75 years and older. Despite advances to
dialysis technology and dialysis care, the mortality rates remain
high and dialysis patients’ end-of-life care may not align with
their preferences or values. Advance care planning (ACP) is
an essential component of quality comprehensive kidney care.
Kidney care teams develop strong relationships with their
patients and are well positioned to integrate ACP into routine
kidney care. This article defines ACP, outlines the essential com-
ponents of ACP, and discusses the benefits, challenges, and spe-
cial considerations of ACP. By enhancing the kidney care team’s
understanding of ACB, this article aims to assist in integrating
ACP into routine kidney care for patients with advanced CKD.

Nearly 42,000 Canadians were living with end-stage
kidney disease (ESKD) by the end of 2013, a 35% increase
from 2004 (Canadian Organ Replacement Register [CORR],
2015). Even greater numbers are living with advanced
chronic kidney disease (CKD), defined here as glomerular
filtration rate (GFR) category 4 and 5 CKD, and face the
possibility of requiring renal replacement therapy (RRT) in
the form of either dialysis or transplantation. More than
50% of patients starting RRT are aged 65 and over with the
most rapidly growing group being those 75 years and older
(CORR, 2015). Despite advances in dialysis technology and
dialysis care, mortality rates for dialysis patients remain
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extremely high and their end-of-life care is characterized
by high rates of hospitalization, intensive care unit (ICU)
admission, and intensive procedures (Wong, Kreuter, &
O’Hare, 2012) inconsistent with their preferences and val-
ues (Davison, 2010).

The unpredicted illness trajectory for patients with
advanced CKD reinforces the importance that advance care
planning (ACP) has as an essential component of quality
comprehensive kidney care (Davison et al., 2015; Wasylynuk
& Davison, 2015). It is not unusual for multidisciplinary
kidney care teams (nephrologists, nurses, social workers,
dietitians, and chaplains) to develop strong relationships
with their patients, putting them in an excellent position to
integrate ACP into routine kidney care. However, to accom-
plish this, kidney care teams need a full understanding of
ACP. In this article, we define ACP, outline the essential com-
ponents of these discussions, and discuss potential benefits,
barriers/challenges, and special religious/spiritual, cultural,
ethical and legal considerations of ACP. Several links to
Canadian ACP resources are also provided (Table 1). By pro-
moting a greater understanding of ACP, this article aims to
assist the kidney care team in integrating ACP into routine
kidney care for patients with advanced CKD.

WHAT IS ACP?

ACP is a process of reflection, understanding, communi-
cation, and discussions between the patient, their family,
and the health care (kidney care) team, whereby the patient
(i) prepares for a time when they are incapable of direct-
ing their own health care, (ii) identifies a substitute deci-
sion-maker (SDM), and (iii) clarifies their health status and
preferences for future and end-of-life care that align with
their beliefs, values, and goals (Davison & Torgunrud, 2007;
Hammes, 2001).

ACP is for all capable adults including those who are
healthy, but is especially relevant for those living with
chronic disease or those approaching the end of life. For
patients with advanced CKD, ACP is best initiated early in
the course of illness and, most importantly, before a health
crisis (Health Canada, 2008). ACP should include discus-
sions about starting, withholding, or withdrawing dialysis
in the context of the patient’s cultural, religious and/or
spiritual beliefs (Davison et al., 2015). ACP focuses on what
it means for the patient to live well and die well (Davison &
Torgunrud, 2007). It is a process that ensures discussions
are ongoing throughout the patient’s illness, such that care
plans and documentation remain aligned with the patient’s
prognosis and preferences for end-of-life care.
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ESSENTIAL ELEMENTS OF ACP
Patient Identification and Engagement

While ACP is potentially beneficial for all CKD patients,
identifying patients most likely to benefit from ACP helps
prioritize and direct resources that may be limited. The
majority of patients with advanced CKD journey along
an unpredictable illness trajectory that is often character-
ized by a gradual, progressive decline in functional status
punctuated by episodes of significant complications. There
are triggers that can help prompt timely ACP discussions,
such as the new diagnosis of a serious illness or compli-
cation (cancer, ischemic heart disease, amputation), the
death of a friend/family member, the need to start dial-
ysis, a change in dialysis modality (peritoneal dialysis to
hemodialysis), a change in living situation (from home to
long-term care) and other sentinel events, such as hospi-
talization and acute illness. Answering “No” to the sur-
prise question, “Would you be surprised if the patient died
in the next 12 months?,” should prompt the kidney care
team to initiate ACP discussions with the patient, if not
already done. Patients who have chosen to be treated con-
servatively, without dialysis, deserve the opportunity for
ACP, as do patients who are considering stopping dialysis.
All these circumstances provide excellent opportunities to
engage patients in ACP.

Because dialysis patients are at high risk for cognitive
impairment, which often goes undetected (Murray et
al., 2006), it is critical that ACP discussions occur early
in the illness trajectory while comprehension and deci-
sion-making capacity remain intact. Patients should be
engaged in ACP well before a health crisis. Sadly, during a
crisis, patients may be unable to comprehend the severity
of their illness and are often emotionally unable to make
rational health care decisions. As a result, they may abdi-
cate decision-making to their family and/or the health
care team.

ACP is a voluntary process and patient motivation
to engage in the process will vary. While many dialysis
patients have thought about their end-of-life care options
and are highly motivated to engage in ACP discussions
with the kidney care team, some patients are not as inter-
ested, as they do not appreciate the benefits of ACP or
feel it is not yet relevant to their care (Davison, 2009).
Patients who are at lower risk for early death or serious
health complications, such as those with minimal comor-
bidity and/or who are eligible for kidney transplantation,
may not be motivated to participate in ACP and may be
less of a priority for these discussions (Davison, Holley, &
Seymour, 2010). Patients are, however, much more likely
to become engaged once they understand how ACP can
benefit them. This is illustrated in a study where dialy-
sis patients identified ACP as an important part of their
medical care once they understood the process and how
it could benefit them personally (Davison, 2006). These
patients wanted clear and honest information about their
medical condition and prognosis, and what that would
mean for them in the future. They wanted to know about

treatment options (including dialysis withdrawal) and
symptom management, and to be able to plan not only
for the future, but also for the end of life (Davison 2006;
Davison & Torgunrud, 2007). They realized the importance
of having these discussions in a timely manner and wished
to have them early in their illness trajectory, even before
making the decision to start dialysis. They believed ACP
discussions would help them choose medical treatments
that would still allow them to achieve their personal goals
for living well.

Identifying an SDM

When a patient encounters a significant complication
rendering them unable to make their own health care
decisions, the family is asked to make decisions for the
patient. Often the family is unprepared and uninformed
to make health care decisions for their loved one and, as a
result, they struggle with the emotional burden wonder-
ing whether or not they made the right decisions (Holley,
2012). Part of the ACP process is having the patient
choose a SDM, i.e., someone they trust to speak and make
health care decisions on their behalf if they are unable.
The SDM should be the person with the most knowl-
edge of the patient’s health care wishes (Lazar, Greiner,
Robertson, & Singer, 1996). This does not have to be a
family member. The SDM must be willing to take on this
responsibility; must have conversations with the patient
and understand their values, beliefs and goals; must be
able to make decisions under stressful situations; and
lastly, must be able to honour the patient’s wishes. The
patient is also encouraged to communicate their wishes
for future health care to the rest of their family and loved
ones. This not only ensures all family members are aware
of the patient’s wishes and, thus, can fully support the
SDM when carrying out the patient’s wishes, but also
helps to avoid family conflict around end-of-life deci-
sion-making (Davison, 2012).

Identifying Treatment Preferences and Goals of Care

A central component of ACP is clear and honest discus-
sions with patients and their SDMs about the patient’s
prognosis and treatment options, including expected out-
comes. Patients need to understand how treatments will
impact their daily lives in order to decide whether treat-
ments will allow them to achieve their goals for living well
(Davison, 2006). This includes conversations about the
potential risks and benefits of dialysis for patients and the
option of conservative (non-dialysis) care for those patients
unlikely to benefit from dialysis. For dialysis patients, it
means having discussions about health states in which they
would no longer wish to continue dialysis, such as severe
functional and/or cognitive impairment, and the option for
dialysis withdrawal, a topic not commonly addressed in ACP
(Holley et al., 1999).

Likewise, it is essential to have discussions around car-
diopulmonary resuscitation (CPR), as most patients are
unaware of the poor survival rates following CPR (Davison,
Holley & Seymour, 2010). The six-month survival rate
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following CPR is only 3%, with survivors having a high
likelihood of sustained and significant physical and/or
cognitive disability (Moss, Holley, & Upton, 1992). It is
the kidney care team’s responsibility to inform the patient
of the inherent risks of CPR (fractured ribs, pain, pneu-
monia and prolonged ventilation and ICU stay) and pos-
sible outcomes (physical and cognitive impairment, and
likely death), so patients can make an informed decision
(Holley, 2012). Additionally, it is important to explore
with patients other life-sustaining measures, such as feed-
ing tubes, mechanical ventilation, and the ICU (Canadian
Hospice Palliative Care Association [CHPCA], 2008). In
essence, ACP discussions are not about recommending or
withholding treatments; rather, they are about providing
the risks and benefits of treatments and alternative care
pathways so patients can make decision about care that
truly align with their values and beliefs. By understand-
ing what matters most to a given patient, the kidney care
team can help recommend care that aligns with stated val-
ues and beliefs, and then develop a care plan to ensure the
patient’s wishes are honoured.

Finally, ACP discussions allow the patient to exercise
autonomy and control, and to share with the kidney care
team how they expect decisions to be made (locus of control
and power) (Davison & Torgunrud, 2007). Does the patient
prefer to make their decisions exclusively themselves, while
they still can, or do they expect input from others (family or
the kidney care team)? What roles do they want family or
the kidney care team to take on?

In summary, having discussions with patients about
treatment preferences and goals for care allows them to
verbalize (i) what is important for them today and in the
future, (ii) what makes their life meaningful, (iii) under
what circumstances the burden of treatment outweighs
the benefits of prolonging life, and (iv) how various care
options will preserve an acceptable quality of life (CHPCA,
2012; Swidler, 2012).

Documentation

Outcomes from ACP discussions, such as determining an
SDM and treatment decisions, need to be communicated to
SDMs and care teams to ensure patients’ wishes are hon-
oured. This can be done by an advance care plan, such as
an advance directive. An advance directive is a legal doc-
ument that allows patients to document their treatment
preferences and who their SDM is. It is important to note
that an advance directive is invoked only when it is deter-
mined that the patient is incapable of making health care
decisions. Although the completion of an advance direc-
tive is recommended, ACP can be very successful despite
patients not completing an advance directive. The gift is in
the conversation.

Secondly, the patient’s preferences for life-sustaining
therapy and medical care interventions can be trans-
lated into a medical order, such as a code status, or the
Goals of Care Designation (GCD) order in Alberta, or the
Medical Order for Scope of Treatment (MOST) in some

parts of British Columbia. The specifics of such a medical
order varies across health regions and provinces, there-
fore kidney care teams must be aware of the policies and
procedures governing medical orders in their specific
region.

Because a patient’s health care wishes may change as
their health condition changes, patients are encouraged to
keep the channels of communication open with their SDM,
their family, and the kidney care team, and update any doc-
umentation, as necessary, to ensure care plans reflect cur-
rent health care wishes.

POTENTIAL BENEFITS OF ACP

ACP discussions are reported to have rippling benefits
for patients, families and care teams (Wright et al., 2008).
The discussions strengthen patients’ understanding of
their illness, prognosis, and future treatment options. ACP
empowers patients and allows them to make health care
decisions based on their preferences and values, increases
patient satisfaction, and alleviates fears and uncertainties
about what lies ahead, particularly as it relates to end-of-
life care (CHPCA, 2008). ACP discussions help patients
determine what medical treatments they would or would
not want, including continuation of dialysis or withdrawal,
should they suffer a complication leaving them in an unde-
sirable state. Interestingly, patients who have undergone
ACP are reported to have received less aggressive care, fewer
ICU admissions, fewer admissions to hospital, and are more
likely to die at home or in a hospice, as opposed to the hos-
pital (CHPCA, 2012; Wright et al., 2008). Despite concerns
that ACP may rob patients of hope, the information pro-
vided during an ACP discussion allows patients to deter-
mine their preferences and goals for future care, which, in
turn, enhances hope. It is difficult for patients to have hope
if they cannot imagine what tomorrow may bring (Davison
& Simpson, 2006).

ACP discussions with family can strengthen these
relationships and help to resolve misconceptions and
uncertainties family may have (Davison, 2006). ACP
discussions give the SDM the confidence to make appro-
priate health care decisions on the patient’s behalf and
helps avoid disputes between family members (CHPCA,
2008). The benefits of ACP extend beyond the death
of a loved one. Family can be comforted knowing their
loved one’s wishes were carried out, eliminating regret or
uncertainty. For this reason, ACP helps promote a more
positive and healthy bereavement period (Wright et al.,
2008).

Finally, the information shared through ACP helps
build relationships between the kidney care team and the
patient, their SDM, and their family. Having the kidney
care team informed of the patient’s health care wishes
helps avoid conflict around end-of-life decisions, which
can be a profound source of anguish. The care team can
draw a great sense of comfort from knowing they are pro-
viding care aligned with the patient’s wishes (CHPCA,
2008).
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BARRIERS AND CHALLENGES OF ACP IN
ADVANCED CKD

Some of the barriers to facilitating ACP are outlined in
Table 2 and can involve patients, their family, and/or the
kidney care team. The kidney care team has a responsibility
to ensure patients understand what ACP is and how it bene-
fits them. Integrating ACP into routine kidney care and pro-
viding patients with ACP resources and strategies on how
they can safely broach these conversations with their family
promote safe and comfortable dialogue between patients,
family members, and the care team. For those patients who
wish to have ACP discussions outside the patient-kidney
care team relationship, it is vital that the care team sup-
port and respect this decision. Lastly, refraining from using
medical jargon, which is known to distance the care team
from the patient (Davison, 2006), is critical to ensure an
open and clear dialogue between the patient and the kidney
care team.

Table 1: Advance Care Planning Resources in Canada

Web Resources

Canadian Hospice Palliative Care Association
http://www.chpca.net/projects-and-advocacy/projects/
advance-care-planning.aspx

Dying With Dignity
http://www.dyingwithdignity.ca

Speak Up
http://www.advancecareplanning.ca

Virtual Hospice (search “advance care planning”)
http://www.virtualhospice.ca

Table 2: Barriers to Integrating ACP for Patients with Advanced CKD

Patient « Lack knowledge and understanding about treatment options at end-of-life
and Family « Are ready to have discussions with the care team, but don’t know how to broach the topic, or are waiting for

Barriers the care team to initiate the discussion

« Are ready to have discussions with their family, but are afraid of upsetting them
« Lack understanding of ACP and how it may be of benefit

. Believe ACP is not relevant to them

« Believe they are not terminally ill and that dialysis will keep them alive forever

« Depend on their family to make decisions on their behalf and assume family will know what to do
« Feel more comfortable having discussions with only their family; not with the care team

« Fear of medical jargon (won’t understand what the care team is saying)

(Davison, 2006; Davison & Simpson, 2006; Davison, Holley, & Seymour, 2010)

Care Team Nurses and allied health workers (social workers, dietitians, and chaplains):
Barriers « Lack knowledge about ACP (when & how to initiate and with whom)

« Lack knowledge or comfort with end-of-life decision-making

« Lack knowledge about alternatives to aggressive treatment

« Lack training on effective communication skills
« Lack the time in having discussions

« Lack support from management and physician group

« Working environment is not conducive for ACP discussions (is noisy, no privacy, short-staffed, insufficient time)

« Are waiting for the patient to initiate the discussion

« Fear of upsetting the patient and family

- Feel patients don’t need or want to have ACP discussions

« Feel it will destroy a patient’s hope

« Have conflicting beliefs and values from that of the patient’s
« Feelitis not their sole responsibility, but the physician’s

Physicians:
« Lack the time in having discussions
« Fear of upsetting the patient and family

« Feel patients are not ready to have ACP discussions

« Feel is will destroy a patient’s hope
« Lack ACP training and communication skills

(Ceccarelli, Castner, & Haras, 2008; Combs et al., 2015; Davison, 2010; Haras, Astroth, Woith, & Kossman, 2015; Yee, Seow, Tan,

Goh, & Lee, 20M1)
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Many of the kidney care team barriers reflect inadequate
knowledge of and training in ACP and how to have these
conversations (Combs et al., 2015). Dialysis units also have
not traditionally been structured to support ACP where
current models of care focus primarily on attaining labo-
ratory targets and clinical parameters to prolong survival,
rather than talking with patients about what matters most
to them. Providing the kidney care team with ACP educa-
tion and resources (some of which are outlined in Table 2),
competency-based communication skills training, and a
mentoring program that supports all staff will be import-
ant in overcoming these barriers. Specifically for the nurses
and allied health workers, it is vital that they receive coor-
dinated support from their managers and physician group.

THE RELIGIOUS, SPIRITUAL AND CULTURAL
CONSIDERATIONS OF ACP

Death is not just a medical event; it is a personal, reli-
gious, and/or spiritual event that deserves special consid-
eration in ACP discussions (Watson, 2011). ACP offers the
patient the opportunity to reflect on and express their reli-
gious or spiritual beliefs so that the advance care plan is
sensitive to and supports the patient’s expressed religious
or spiritual beliefs (Watson, 2011). As our country contin-
ues to diversify, it is critical that the kidney care team has
knowledge of a patient’s culture and is aware of how their
culture may influence ACP discussions. Although it would
be inappropriate to assume that the patient’s religion or
culture automatically determines their beliefs, values, and
goals for future and end-of-life care, cultural variations in
the concepts of autonomy, decision-making authority, com-
munication of prognosis, and attitudes around end-of-life
care must be explored with the patient and their family
to ensure care plans are culturally sensitive in all aspects
(Davison, Holley, & Seymour, 2010; Respecting Choices®,
2007).

Members of the care team may also have religious/spir-
itual and cultural beliefs that impact their ACP discussions
with patients. It is important that care providers are aware
of their own values, beliefs, and biases, and how these can
potentially influence the patient-care provider interaction.
Awareness of these differences in beliefs is necessary to
create a dialogue with the patient that is respectful and
nonbiased.
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THE ETHICAL AND LEGAL CONSIDERATIONS OF
ACP IN CANADA

ACP is governed by the ethical principle of autonomy
and the legal doctrine of consent (Singer, Robertson, &
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SUMMARY

The illness trajectory for patients with advanced CKD is
unpredictable. As such, having patients start planning for
future health care in the event they become incapable of
directing their own health care early in their illness trajec-
tory is paramount. ACP is a process that ensures that the
patient’s voice is heard throughout their illness trajectory,
and that advance care plans documenting the patient’s
wishes (advance directives, medical orders) are continually
updated to reflect the patient’s current wishes. This ensures
that all care remains concordant with patients’ preferences,
even if they become incapable of speaking for themselves.
Despite the challenges and special considerations surround-
ing ACP for patients with advanced CKD, ACP is noted to
have substantial benefits for the patients, families, and kid-
ney care teams, and is considered an integral component of
quality kidney supportive care that improves the lives of
patients with advanced CKD, as well as their end-of-life care
and, ultimately, their deaths.
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TECH TALK

Water—The first ingredient
of the dialysis prescription

By José Lloyd

EXPOSURE TO WATER DURING HEMODIALYSIS

What is the deal with all that water treatment equip-
ment? Why do we need all the pre-treatment, just to do
dialysis at home? To understand fully the need for exten-
sive water treatment equipment, one must consider the
following: It is estimated that the water intake of a healthy
individual is approximately 2 L per day or 14 L per week.
By comparison, during a single dialysis treatment lasting
four hours, performed at a dialysate flow rate of 500 mL/
min, a hemodialysis patient is exposed to 120 L of water per
treatment, or up to 360L per week, if treated three times
weekly. Hemodialysis patients have inadequate barriers to
water-borne contaminants. In healthy individuals not on
dialysis, the gastrointestinal tract separates blood from con-
taminants in the water. By comparison, the barrier between
blood and water in hemodialysis patients is the membrane
within the hemodialyzer through which the transfer of con-
taminants is limited only by the size of the contaminant.
Exposure to water contaminants can have several adverse
effects (Table 1).

ENSURING SAFE QUALITY WATER

Now that we are aware of the potential contaminants
and their adverse effects on the hemodialysis population,
how does one ensure the best possible water for our dialysis
patients?

It all begins with potable water. It is easier than ever to
retrieve data on local water treatment facilities. However,
subtleties in water chemistry caused by proximity to the
municipal water supply and infrastructure, as well as due
diligence, have led many dialysis facilities to have third
party water testing done. Along with water chemistry, the
calculated volume required by the system is necessary to
establish an adequate water treatment plan. Consideration
of the size of the dialysis unit, room for some expansion,
and all points of use that the water treatment will support
need to be recognized.

Pipe sizing, material composition, and capacity are all
important factors in the initial phases of planning. Another
matter that needs consideration is tempering of the water.
Generally speaking, dialysis water systems in Canada are
equipped with a blend valve, as water temperature can
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impact membrane performance of the Reverse Osmosis
(RO) Unit. Too cold and the membrane will constrict, thus
decreasing the volume of water produced. Too warm and
the membrane will expand, thereby allowing greater pas-
sage of solutes and decreasing the per cent rejection rate.
The optimal temperature for membrane performance for
the purpose of dialysis is 15 to 20°C. Maintaining adequate
pressure is essential for the performance of many of the
components downstream in the water treatment systems.
Therefore, a booster pump is often required. There are some
innovations in this area to date that may assist in increas-
ing the longevity of components. A conventional booster
pump maintains a specific pressure in a static fashion; the
pump boosts the pressure by a specific amount regardless of
incoming pressure. Most dialysis treatments occur in hospi-
tal settings. A hospital-based dialysis unit receives its feed
water from a main water line that also supports other areas
of the hospital, which can cause variations on water pres-
sure when demand is high at peak times of the day. Thus, an
increase in fluctuations of the incoming water pressure can

Table 1: Signs and Symptoms of Possible Water
Contaminant-Related Cause

Sign or Symptom Possible Water
Contaminant-Related Cause
Anemia Aluminium, Chloramines,

Copper, Zinc
Bone disease Aluminium, Fluoride

Chloramines, Copper,
Nitrates

Hemolysis

Hypertension Calcium, Sodium

Hypotension Bacteria, Endotoxin, Nitrates

Metabolic acidosis Low pH, Sulphates

Muscle weakness Bacteria, Calcium, Copper,

Endotoxin, Low pH

Nausea and vomiting Magnesium, Nitrates,

Sulfates, Zinc

Neurological deterioration Aluminium

and encephalopathy
Food and Drug Administration (1989)
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Figure 1: Filtration Spectrum Chart
Ultrapure (2016). Reprinted with permission.

occur at any given time. The solution is a booster pump with
the ability to be set to the desired system pressure, e.g.,
80 psi, which the pump would then maintain in a dynamic
fashion, increasing or decreasing as necessary. Once proper
pressure has been determined, the next step is to begin the
purification process. This process can be broken down into
three basic techniques used in various combinations that
make up the pre-treatment of water: filtration, adsorption
and ion exchange. Surface filtration occurs in two areas of
the pre-treatment set-up. The first area is at the beginning
of the feed line where it utilizes the principle of size exclu-
sion (FDA, 1989). Many units use dual density filters—a
common size used ranges from a 50-micron to a 5-micron
filter. These filters are replaced regularly in order to main-
tain the pressure of the system. Similar filters are used just
prior to the inlet of the RO. This removes smaller particles
that may be introduced to the system from the carbon filter
media along with added protection of the RO membrane.
Single or dual density filter can be used and a typical pore
size is 1 micron. Figure 1 illustrates the size of common
materials and the related purification strategy.

As noted in Table 1, magnesium and calcium are two
elements that can cause adverse effects not only to the
dialysis population, but will also foul the RO membrane,
thus decreasing its performance. The method used for the
removal of hard water elements is ion exchange. Polystyrene
resin has a negative charge—it is then ‘loaded’ with sodium
via a super saturated solution referred to as brine in the
regeneration process of a water softener. Calcium and mag-
nesium in water both carry positive charges. This means
these minerals will cling to the resin beads, as the hard
water passes through the mineral tank.
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Sodium ions also have positive charges, albeit not
as strong as the charge on the calcium and magnesium.
Therefore, it moves into the feed water. When a very strong
brine solution is flushed through a tank that has beads
already saturated with calcium and magnesium, the sheer
volume of the sodium ions is enough to drive the calcium
and magnesium ions off the beads. Water softeners have
a separate brine tank that uses common salt to create this
brine solution (Figure 2).

ORGANIC SCAVENGER TECHNOLOGY

An interesting addition to the dialysis water treatment
systems that is gaining popularity is the organic scavenger
technology. The combined effects of high chlorine and chlo-
ramine levels and naturally occurring total organic carbon
(TOC) levels found in municipal feed water have been found
to decrease the life of carbon media used in the application
of water purification of water for dialysis. While the scav-
enger technology has been in use since 1997 in other set-
tings, such as drinking water processes, it has recently been
introduced into the dialysis setting. It works on the prin-
ciple of ion exchange, i.e., instead of being “loaded” with
sodium, as it is with the softener, it is “loaded” with chlo-
ride ions. Water testing is required to ensure that the need
for an organic scavenger is indicated. In addition to remov-
ing organic matter, the scavenger technology can actually
reduce the amount of chlorine and chloramine levels in the
system, thus reducing the strain on the purification pro-
cesses further downstream.

CARBON FILTERS
The next component of the pre-treatment is typically
carbon media/filter. Its primary function is to remove

Macro pores

Meso pores

Micro pores

chlorine and chloramines from the feed water by way of
physical adsorption along with some catalytic activity.
Municipalities are choosing chloramine as a disinfectant
alternative to chlorine, which is a combination of chlorine
and ammonia. Chloramine is more stable and does not cre-
ate disinfectant by-products. Activated carbon (Figure 4)
has a limited capacity to remove chloramines to enhance
the catalytic activity of carbon, a chemical process in which
the electronic structure of the carbon is altered in such a
manner that the resulting carbon offers enhanced catalytic
capability (Guar, 2013). Catalytically active sites (C*) on
the activated carbon decompose chloramine molecules into
a carbon oxide intermediate (CO*), which further decom-
poses the molecules to chloride (Guar, 2013). To illustrate,
see the two-step process below:

1. NH,Cl + H,0 + C* = NH, + H* + CI + CO*
2. NH,Cl + CO* = N, + 2H* + 2Cl' + H,O + C*

Chlorine and chloramines are monitored closely in the
dialysis setting. Not only can chlorine cause hemolysis in
the dialysis patient, it cannot be removed by the RO unit.
Online or continuous monitoring is also growing in popu-
larity. This method of monitoring is very useful in satellite
dialysis settings where a dialysis technologist may be hours
away.

GRANULAR ACTIVATED CARBON

Granular activated carbon (GAC) has three differ-
ent-sized pores that all trap different-sized chemicals.
Macropores have a radius greater than 25 nm, mesopores
have a radius between 1 and 25 nm, micropores have a
radius less than 1 nm, and sub-micropores have a radius
less than 0.4 nm (Figure 3).
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REVERSE OSMOSIS

The reverse osmosis unit is the next step, which further
purifies the pre-treated water so that it may be used in the
dialysis prescription. The feed water freely passes through
a membrane that rejects the passage of solutes. The most
commonly used are spiral-wound thin film composite mem-
branes (Figure 4). They are the most dynamic, efficient, and
tolerant and, therefore, are quite effective in the produc-
tion of pure water for dialysis. After the RO, there are often
ultra-filters.
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TESTING: THE FINAL STAGE

The final stage is to ensure that the water is meeting or
exceeding the standard. It is the responsibility of each facil-
ity to ensure that CSA standards are either met or exceeded.
Once the water has been tested and its composition ver-
ified, it is ready to be the first ingredient in the dialysis
prescription.
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PRACTICE CORNER

Making home-made phantom

models for hemodialysis ultrasound
vascular access assessment and real-time
guided cannulation training
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Concepcion Bachynski, Carol Rivers, Elizabeth J. Petershofer, Joyce Hunter, Rick Luscombe, and Sandra Donnelly
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Ultrasound use for assessment and guided needle
insertions of hemodialysis (HD) vascular access is the
standard of practice in many Canadian HD units, and its
use is becoming widespread around the world (Schoch,
Du Toit, Marticorena, & Sinclair, 2015). Ultrasound
operation requires specialized training. Skill acquisition
with simulation models prior to application in clinical
practice is recommended at all levels of ultrasound nurs-
ing competencies (Marticorena et al., 2015). Simulation
models made of chicken breast (Rippey, Blanco, & Carr,
2015), tofu (Pollard, 2012), or phantom models made of
gelatin/psyllium powder mixture (Kendall & Faragher,
2007) have been described in the literature for training
in block anaesthesia and central venous catheter inser-
tions. The model described by Kendall and Faragher
(2007) was adapted to simulate a wide variety of vascu-
lar access scenarios to assist nursing staff in ultrasound
training for assessment and cannulation of HD vascular
access. The phantoms are made using party balloons of
cylindrical shape filled with salty water and by embed-
ding them in a preparation made of gelatin, psyllium, and
salt. By adding food colouring, the mixture is obscured
and hides the balloons from the naked eye, making them
visible under ultrasound.

This article outlines the step-by-step instructions for
making HD vascular access phantoms that can simulate
images of HD access anatomical scenarios observed under
ultrasound. The ingredients and supplies required to cre-
ate the phantom models are presented in Table 1.

METHODS
Hemodialysis vascular access depth, diameter, length,
shape, and direction can be simulated as follows:

Access Depth

Measure the height of the container and measure the
volume of water that is needed to reach the depth desired,
ie., 0.5cm, 1.0 cm, 1.5 cm, etc. To become familiar with the
preparation process, start with a volume of mixture of 250
cc to 500 cc; the recipe is calculated for a volume of 250 cc
of water (Figures 1a and 1b).
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Table 1: Ingredients and Supplies

Quantity Ingredients
1litre Tap water (4 cups, 250 cc each)
20gor Clear, flavourless, and sugarless gelatin
3 packets per cup or 250 cc (can be obtained in bulk

stores)

1tablespoon  Sugarless orange-flavour psyllium powder
(Metamucil, Exact, or any other similar

product) per cup

1 Bottle of blue food colouring (1-2 squirts per
cup)

1 Tablespoon of refined salt per cup

1 Bottle of cooking oil spray (optional)
Supplies

1 Cooking pot

1 Plastic anti-stick tray or glass Pyrex container
22 cmlong, 15 ¢cm wide, 5 cm deep

5-6 Long party balloons per tray (depending on
the size of your tray)

1 20 or 30 cc syringe

1 Strainer

1 Measuring cup

1 Tablespoon

1 Aluminum foil sheet or plastic wrap per tray

Figures 1a: Measuring cup - use increments of 250
cc.

Figure 1b: For this particular container, a volume of
250 cc is needed to obtain a depth of 10 mm (black
arrow).

Figures 2a, 2b(i),
and 2b(ii)

Figure 2c: Top left
tray: basic competency
level; top right

tray: intermediate
competency level;
bottom tray: advanced
competency level

Access Diameter, Length, Shape,
and Direction Simulation

To produce normal and aneurysmal vessels, the balloons
need to be inflated with salty water (to prevent fungal
growth) using a syringe. It takes about 12 cc to 15 cc of
water to fill up a balloon. A bulging area (“aneurysm”) devel-
ops when the balloon is filled up beyond its capability to
maintain its cylindrical shape (Figures 2a, 2b(i), and 2b(ii).
Remove the air from the balloon before making the knot.
Balloons can be knotted in different areas and be placed in a
variety of directions to simulate normal to complex accesses
that can assist in development of basic, intermediate, and
advanced competency levels of ultrasound use (Figure 2¢).

Anatomical structures surrounding vessels are obtained
with the gelatin, psyllium, and salt mixture (Figures 3a and
3b). This produces contrast necessary to simulate ultra-
sound images of the skin and tissues surrounding blood
vessels. Prepare the gelatin by heating a pot of water to a
boiling point. Remove the pot from the heat and immedi-
ately pour in the gelatin powder while stirring it to mini-
mize lump formation. Using a strainer and a spoon in this
step can help dissolve the lumps (Figures 4a and 4b).

Add the psyllium powder, salt, and food colouring into
the mixture and dissolve or remove the lumps (Figures 5a,
5b, and 5c¢).
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Figures 6a and 6b

PHANTOM MODEL
The Phantom is created in three steps (i.e., three layers

of mixture).

1. Using the measuring cup, pour the required amount of
mixture into the tray to obtain the depth desired (0.5 cm,
0.75 cm, 1 cm, 1.25 cm, etc.) (Figures 6a and 6b). It takes
about five to 10 minutes in a freezer or about 20 minutes
in a fridge to congeal the mixture. Once congealed, the
balloons can be placed in an arrangement appropriate to
the level of competency intended for practice (Figure 2c).

2. Once the balloons have been arranged, pour some of
the mixture into the tray to fill the spaces around and
between the balloons, but do not cover them completely.
The balloons are meant to still be visible at this stage.
This step ensures the balloons are held in place (Figures
7a, 7b, 7c, and 7d). Note: The mixture needs to be cooled
down before placement of the balloons. If it is still too
hot, it will melt the congealed surface and the balloons
will float, losing the intended arrangement. Return the
trays to the fridge for cooling; the mixture will congeal
around the balloons, holding them in place.

3. Depending on the size of the tray chosen, you may have
to make more mixture following the recipe outlined
above to be able to pour enough mixture to now com-
pletely cover the balloons until they are no longer visible.
Very large aneurysmal sites might not be able to be cov-
ered completely (Figure 8). The trays are placed back in
the fridge to be congealed. Once the mixture is set, the
phantom can be removed easily by dislodging the edges
from the tray first. Flipping the phantom bottom up
will show the surface where the balloons are only visible
under ultrasound (Figures 9a, 9b, and 9¢).

If the trays are not used within a few days, they need
to be placed in the freezer to prevent decomposition and
can be stacked with a sheet of aluminum or plastic wrap in
between to prevent damage to the surface, thus saving stor-
age space (Figure 10). When frozen, they need to be placed
overnight at room temperature to allow enough thawing
time to be ready for early morning practice.

RESULTS AND CONCLUSION

This recipe has been used and continues to be used
by access coordinators and educators in provincial and
national HD ultrasound educational workshops due to its
ability to produce phantoms that can simulate ultrasound
images of a variety of HD access scenarios. Such scenarios
include: (a) blood vessels and surrounding tissues (Figures
11a,11b, 11c, and 114d), (b) prosthetic arteriovenous grafts
(Figures 12a, 12b, 12¢, and 12d), (c) needle placement
inside the vessel lumen (Figures 13a and 13b), (d) aneurys-
mal and stenotic areas (Figures 14a, 14b, 14c¢, and 14d), and
(e) thrombus formation inside the vessel lumen (Figures
15a and 15b). Use of phantom simulation models has mul-
tiple advantages (and disadvantages) (Table 2). Ultrasound
practice in phantom models prior to its use in the clinical
setting is recommended to obtain the hand-eye coordina-
tion required for real-time guided cannulation prior to its
use in the clinical setting.
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Figure 8

Figures 9a, 9b, and 9c

Figure 10

Figures 11a, 11b,11c, and 11d: Blood vessels and
surrounding tissues. Short-axis view of clinical
ultrasound image (11a) and phantom simulation
image (11b). Long-axis view of clinical ultrasound
image (11c) and phantom simulation image (11d).

e —
. -. -
-

Figures 12a, 12b, 12¢, and 12d: Prosthetic AV graft
Short-axis view of clinical ultrasound image (12a)
and phantom simulation image (12b).

Long-axis view of clinical ultrasound image (12c)
and phantom simulation image (12d).
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Figures 13a and 13b: Needle placement inside vessel
lumen. Long-axis view of clinical ultrasound image
(13a) and phantom simulation image (13b).

Figures 14a, 14b, 14¢, and 14d: Aneurysmal and
stenotic areas. Short-axis view of clinical ultrasound
image (14a) and phantom ultrasound image (14b).
Long-axis view of clinical ultrasound image (14c)
and phantom simulation image (14d).
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Table 2: Advantages and Disadvantages

Advantages Disadvantages

« Can recreate a variety of .
vascular access scenarios

Time consuming (Approx
6 hrs to make 5 trays of

« Can be prepared ahead of phantoms)

time and kept frozen « Need to be used within a
couple of days if kept in

« Defrost overnight at room the fridge

temperature.
- Need to be disposed after

« Can use metal needles .
multiple punctures

or plastic cannulae of

different calibres and « Need to be handled
lengths with gloves (due to
sensitivity to latex or other
« Low cost

ingredients)
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THE 5TH MODALITY: PSYCHONEPHROLOGY

Fatigue in chronic kidney disease:

Definition, assessment

By Dora Zalai and Migdad Bohra

and treatment

ABSTRACT

Chronic fatigue—an overwhelming subjective feeling of men-
tal or physical exhaustion—impacts patients’ everyday func-
tioning and quality of life, delays recovery after hemodialysis,
and increases mortality. There are a number of factors that
may perpetuate clinically significant fatigue among individuals
with chronic kidney disease, including sleep disorders, depres-
sion, sedentary lifestyle, anemia, and chronic inflammation.
Some of these factors (i.e., anemia and inflammation) are in
the forefront of clinical attention, whereas the other contribut-
ing factors often remain unrecognized. This article provides a
pragmatic overview of the definition, assessment, maintaining
factors, and management of fatigue in chronic kidney disease.
Given that chronic fatigue is a major determinant of patients’
quality of life, nurses can bring about a fundamental improve-
ment in patients’ well-being if they recognize the most common
fatigue-perpetuating factors and facilitate fatigue management
interventions.

Fatigue is a normal phenomenon that may manifest
as objectively decreased muscle strength or declining cog-
nitive performance after intense or sustained physical or
mental tasks (Boksem & Tops, 2008). Experienced (also
known as subjective or psychological) fatigue, however,
is often independent of objectively measured muscle or
cognitive fatigue. It is comprised of the physical sensa-
tions of “tiredness,” the emotions associated with it, and
the coping behaviours manifested in response to it. From
a nursing perspective, the construct of interest is the sub-
jectively experienced fatigue that patients describe as a
feeling of physical or mental exhaustion, lack of energy,
or whole-body weakness. Within this category, a chronic
kidney disease (CKD)-specific fatigue phenomenon is
“post-hemodialysis fatigue”, namely, an amplified feeling of
fatigue experienced after dialysis. It should be noted that
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fatigue is different from excessive sleepiness, which refers
to the increased propensity to fall asleep during the day
(Shen, Barbera, & Shapiro, 2006). Differentiating between
sleepiness and fatigue is important because these distinct
phenomena may signal different underlying causes and
necessitate distinct clinical interventions.

Fatigue impacts both objective and subjective CKD out-
comes. For example, declining vitality over the first year of
dialysis is associated with an increased risk of death (haz-
ard ratio = 1.4) after controlling for demographic variables,
dialysis modality, creatinine, inflammatory markers, use
of antidepressants, and body mass index (BMI) (Jhamb et
al., 2009). Furthermore, post-dialysis fatigue is associated
with delayed recovery after hemodialysis and indirectly pre-
dicts long-term survival (Kutner, Brogan, & Fielding, 1997).
From a patient-centred perspective, the clinical significance
of fatigue is determined by: (a) its chronicity (i.e., patients’
perception that fatigue is present constantly or recurring
frequently, despite attempts to alleviate it), and (b) the per-
ceived functional impact of feeling tiredness. Ultimately, it
is not the feeling of fatigue per se, but the act of forgoing
important activities due to fatigue that is the main determi-
nant of long-term quality of life. Thus, one of the primary
goals of fatigue management is to help patients to maintain
personally valued social roles and activities. Before imple-
menting fatigue management interventions, it is import-
ant to assess fatigue using valid and reliable tools in order
to be able to measure the success (or side effects) of these
interventions.

ASSESSMENT OF SUBJECTIVE FATIGUE

Self-report scales are the tools employed most frequently
for the standard assessment of subjective fatigue (Shahid,
Wilkinson, Marcu, & Shapiro, 2011). The most important
considerations to take into account when choosing a ques-
tionnaire are: (a) the fatigue construct that the question-
naire captures, and (b) what is known about the validity
and reliability of the questionnaire in the target popu-
lation. With respect to the first question, clinicians must
determine what aspects of fatigue they wish to assess and
choose a questionnaire that taps into those. For example,
some scales assess the intensity of fatigue, some focus on
the perceived functional consequences of fatigue, and oth-
ers contain items concerning both the intensity and the
perceived impact of fatigue on patients’ lives.

The simplest scale that can be used for the assessment of
fatigue intensity is a one-item visual analogue scale (VAS).
The VAS is a 100 mm line that is anchored at either end
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with labels designating an absence of fatigue and extreme
fatigue. Patients place an X on the line to indicate the
degree of their subjective fatigue (a distance of 1 mm from
the end indicating no fatigue is equivalent to a score of 1).
This tool can be used for quick assessment of fatigue inten-
sity; if given to the same patient repeatedly, scores can be
compared over time. One useful application of this scale
is in the repeated assessment of fatigue intensity before,
during, and after dialysis to capture dialysis-related changes
in fatigue intensity.

From a quality-of-life perspective, the most important
aspects of fatigue are the perceived impacts on social roles
and the functional limitations that patients attribute to
their tiredness. One of the most widely used questionnaires
to assess the perceived functional consequences of fatigue
is the Fatigue Severity Scale (FSS) (Krupp, LaRocca, Muir-
Nash, & Steinberg, 1989). The advantage of this scale is that
average scores have been published for diverse medical pop-
ulations (e.g., patients with chronic kidney disease, sleep
disorders, depression, chronic hepatitis C infection, cancer,
Parkinson’s disease, multiple sclerosis, systemic lupus ery-
thematosus, and chronic fatigue syndrome), and a well-es-
tablished cut-off score is available (set at an average score
equal to or above four) to detect clinically significant fatigue
(Dittner, Wessely, & Brown, 2004; Krupp et al., 1989).
There is evidence to suggest that the subjective experience
of fatigue is different in various medical populations, and
there are questionnaires (e.g., the Chalder Fatigue Scale)
that assess different aspects of fatigue, including mental
and physical components (Chalder et al., 1993).

The vitality scale of the 36-Item Short Form Health
Survey (SF-36) has been used most frequently for the
assessment of fatigue in CKD research (Ware & Sherbourne,
1992). It is important to note, however, that vitality and
fatigue are different constructs. Therefore, a vitality mea-
sure may not adequately capture patients’ fatigue expe-
rience. Furthermore, the SF-36 and other quality-of-life
measures are not designed specifically for fatigue assess-
ment, and the vitality/energy/fatigue items have not been
validated independently for the assessment of fatigue. We
therefore recommend that instead of (or in addition to)
using general measures alone (e.g., the SF-36), fatigue-spe-
cific tools should also be added when assessing this con-
struct in CKD populations. Additionally, it is important to
evaluate the validity and reliability of fatigue-specific mea-
surement scores in specific CKD patient groups.

CONTRIBUTORS TO FATIGUE IN CKD

Sleep disorders are ubiquitous contributors to fatigue in
CKD. Fatigue is the primary daytime concern of patients
with chronic insomnia. The prevalence of insomnia is par-
ticularly high in patients on maintenance hemodialysis, and
it decreases to the rate observed in the general population
following renal transplantation (Novak et al., 2006). CKD
patients with insomnia (independent of the modality of the
renal replacement therapy) report impaired quality of life
and more symptoms of depression. They are also more likely
to have obstructive sleep apnea (OSA) and restless legs

syndrome (RLS) than good sleepers (Novak et al., 2006).
Critically, untreated insomnia not only perpetuates fatigue,
but also increases the risk of developing depression, which
provides a strong rationale for early intervention (Baglioni
et al,, 2011). It is important to emphasize that the severity
of insomnia is not associated with renal function, and there
is no relationship between declining renal function and
sleep quality over the course of CKD (Novak et al., 2006;
Sabbatini et al., 2008). Rather, chronic insomnia is perpetu-
ated by sleep-specific beliefs and coping behaviours that can
be targeted using a short cognitive behavioural intervention
(see the section regarding fatigue management).

The risk of obstructive sleep apnea is high (20-55%)
among patients with CKD and is associated with declin-
ing renal function (de Oliveira Rodrigues et al., 2005;
Roumelioti et al., 2011; Turek, Ricardo, & Lash, 2012).
Screening for OSA remains important after kidney trans-
plantation because of this increased risk (27%), which
particularly affects older male patients with more than
three comorbidities and impaired renal function (Molnar,
Szentkiralyi, Lindner, Czira, Szabo, et al., 2007). Identifying
patients at high risk for the disease is crucial because
untreated OSA increases the risks of hypertension, endo-
thelial dysfunction, cardiovascular and cerebrovascular dis-
eases, and diabetes (Aronsohn, Whitmore, Van Cauter, &
Tasali, 2010; Hoyos, Melehan, Liu, Grunstein, & Phillips,
2015; Iftikhar, Hoyos, Phillips, & Magalang, 2015; Peppard,
Young, Palta, & Skatrud, 2000; Redline et al., 2010; Wang
et al., 2007; Yaggi et al., 2005). Furthermore, increased
risk of OSA is an independent predictor of impaired qual-
ity of life in patients after kidney transplantation (Molnar,
Szentkiralyi, Lindner, Czira, Szabo, et al., 2007). It is
important to know that OSA can maintain fatigue without
causing excessive daytime sleepiness, especially in women
and in older patients; therefore, the risk of OSA should not
be underestimated in these populations (Morrell, Finn,
McMillan, & Peppard, 2012).

RLS may disrupt sleep and is an important predictor
of insomnia in CKD (Molnar, Szentkiralyi, Lindner, Czira,
Szeifert, et al., 2007). In addition to disrupting sleep con-
tinuity, it is also associated with depression—both in
patients on dialysis treatment and in individuals living with
a kidney transplant (Szentkiralyi et al., 2009). Finally, RLS
is associated with pain and limitations in physical function-
ing independent of insomnia and depression (Szentkiralyi
et al., 2009). The above effects of RLS—separately, or in
combination—can amplify fatigue.

Fatigue is a core component of the diagnostic criteria
of depressive disorders (American Psychiatric Association,
2013). The prevalence of depression in the CKD population
is almost four times that of the general population. The
highest prevalence rate (39%) is reported among patients
with advanced CKD, but a large proportion (approximately
25%) of pre-dialysis and transplant populations also report
clinically significant symptoms of depression (Palmer et al.,
2013). Depressive symptoms are associated with reduced
quality of life, increased mortality, greater decline in glo-
merular filtration rate, the likelihood of initiating dialysis
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earlier, increased hospitalization, and increased mortality
in CKD (Kellerman, Christensen, Baldwin, & Lawton, 2010;
Palmer et al., 2013; Tsai et al., 2012). Fatigue and depres-
sion have a directly proportional association among indi-
viduals with advanced CKD: an increased severity of depres-
sion is linked with greater fatigue (Bai, Lai, Lee, Chang, &
Chiou, 2015). Bearing in mind the association between
fatigue and depression, as well as the impact of depression
on morbidity and mortality, the importance of screening for
depression in patients with CKD becomes clear.

Anemia is a common complication of chronic renal fail-
ure and begins early, as renal function declines. Anemia
leads to fatigue, weakness, increased hospitalization, and
increased morbidity and mortality (Holland & Lam, 2000;
Levin, Djurdjev, Duncan, Rosenbaum, & Werb, 2006).
Although anemia itself responds to treatment with eryth-
ropoietin-stimulating agents and nutritional supplementa-
tion, the evidence surrounding the effectiveness of these
interventions in reducing fatigue is preliminary and the
hemoglobin levels required to achieve optimal improve-
ments in fatigue have not been firmly established.

Like many other chronic illnesses, chronic kidney disease
is seen as a pro-inflammatory state with elevated circulating
cytokines and other inflammatory markers (Bergstrom et
al., 2000). Inflammatory markers can contribute to fatigue
through multiple pathways, including: an alteration in the
functioning of the hypothalamic-pituitary-adrenal axis; the
induction of anemia through suppression of erythropoiesis;
contributions to hypoalbuminemia and malnutrition; and
a change in the sensitivity of the peripheral ergo-receptors
on muscles, which may increase the likelihood of muscle
fatigue (Jhamb, Weisbord, Steel, & Unruh, 2008). Though
each of these mechanisms is plausible, there is equivocal
evidence regarding the relationship between inflamma-
tion and fatigue in chronic medical conditions (including
chronic inflammatory diseases). Therefore, the relationship
between inflammatory markers and fatigue is still largely
theoretical and, from a clinical perspective, fatigue man-
agement should primarily focus on fatigue-perpetuating
factors that can be changed with simple, well-established
clinical interventions, as described below.

FATIGUE MANAGEMENT

Fatigue is typically a multi-factorial issue, thus, fatigue
management often entails multiple steps. The first of
these is fatigue assessment using carefully selected tools.
In patients with clinically significant fatigue, the next step
is a systematic assessment of medical and psychological
factors that may maintain fatigue. Given the ubiquity of
sleep disorders across all stages of CKD, it is imperative
to screen for the most common sleep disorders, namely,
chronic insomnia, sleep apnea, and RLS. Patients who
score above the cut-off on questionnaires evaluating sleep
will benefit from a clinical sleep assessment and referral to
a sleep clinic. Notably, chronic insomnia does not necessi-
tate a referral to a sleep clinic when observed in the general
population (if symptoms of other sleep disorders are not
present). However, given the high prevalence of comorbid

sleep conditions in CKD, many of which can be diagnosed
only with polysomnography, a lower threshold for refer-
rals may be warranted. Chronic insomnia and sleep apnea
do not require treatment with medication. This may be
an important factor in motivating patients to seek treat-
ment for their sleep problems in cases where they already
feel burdened by the multiple medications they require. It
is important to know that a short cognitive behavioural
intervention (CBT-I) is the first-line recommended treat-
ment for chronic insomnia and has been shown to be effec-
tive in treating insomnia in patients with CKD and other
chronic medical conditions (e.g., chronic pain, cancer, and
COPD) (Chen et al., 2008; Espie et al., 2008; Kapella et al.,
2011; Vitiello, Rybarczyk, Von Korff, & Stepanski, 2009).
There is evidence indicating that CBT-I alleviates fatigue
and symptoms of depression, and that it also enhances the
treatment of depression (Dirksen & Epstein, 2008; Manber
et al., 2008). Thus, CBT-I can be an important component
of fatigue management in patients with fatigue, insomnia,
and depression.

Considering the high prevalence of depression in the
CKD population and the numerous changes to social roles,
physical health, psychological well-being, and cognitive abil-
ities that occur as a result of the disease, it is imperative
that all individuals with CKD are screened for depression.
Though some debate the difference between depressive
symptoms and clinical depression, our clinical approach has
been to endeavour to address depressive symptoms, irre-
spective of whether or not individuals meet the diagnostic
criteria. This involves managing amenable precipitating and
maintaining factors and taking a bio-psycho-social-spiritual
approach to therapeutic interventions, which may include
counselling, psychological treatment, and pharmacother-
apy (Zalai, Szeifert, & Novak, 2012). Cognitive behavioural
therapy, an evidence-based treatment for clinical depres-
sion, has been shown to effectively treat depression in the
CKD population when delivered in both individual and
group formats (Cukor et al., 2014; Duarte, Miyazaki, Blay,
& Sesso, 2009). It is usually provided over 12 to 20 one-
hour sessions and focuses on the perpetuating factors of
depression by helping patients to recognize the relationship
between thoughts, emotions, and actions. Other psycho-
logical interventions such as interpersonal psychotherapy,
mindfulness-based stress reduction (MBSR), and relaxation
programs may also be beneficial (Gross et al., 2010; Tsai et
al., 2015). Pharmacological treatments focus primarily on
using selective serotonin reuptake inhibitors (SSRI), which
are first-choice antidepressants for clinical depression of
at least moderate severity (Nagler, Webster, Vanholder,
& Zoccali, 2012). The choice of antidepressant should be
based on the interaction and adverse effect profile of the
medication and the patient’s tolerance to its adverse effects.

Higher hemoglobin levels are associated with improved
survival and health-related quality of life, including reduced
symptoms of fatigue and depression (Klang, Bjorvell, &
Clyne, 1996). In the current post-erythropoietin era, the
treatment of anemia in patients on dialysis is more robust
than ever before. However, it has raised questions related
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to determining ideal hemoglobin levels, optimizing quality
of life, reducing morbidity and mortality and, at the same
time, preventing any negative effects of overzealous cor-
rection of hemoglobin levels. With respect to the effects
that anemia treatment has on fatigue in dialysis patients, a
recent review concluded that the maximum (35%) improve-
ment in fatigue occurred when baseline hemoglobin levels
were below 10 g/dl and a partial correction of >10 g/dl was
achieved. This was compared to higher baseline hemoglo-
bin levels (>11 g/dl) and a correction to >12 g/dl (Johansen
etal., 2012).

In pre-dialysis CKD patients, there is a direct relation-
ship between hemoglobin levels and scores on physical
functioning and energy levels observed using health-related
quality-of-life measures (Alexander, Kewalramani, Agodoa,
& Globe, 2007). In one study, patients were treated with
darbopoetin alfa, resulting in a mean increase in hemo-
globin levels from 9.1 g/dl to 11.3 g/dl at eight weeks and
12.6 g/dl at 16 weeks. This intervention was associated
with a statistically significant improvement on the SF-36,
Functional Assessment of Cancer Therapy (FACT) fatigue
scale, and Kidney Disease Quality of Life Instrument
(Alexander et al., 2007). These findings suggest that treat-
ment of anemia reduces fatigue across the whole spectrum
of CKD.

Fatigue in renal failure may increase, as a result of
decreased physical activity and deconditioning. It may
also occur as the direct effect of uremic toxins on mus-
cle health or because of malnutrition. Resistance exercise
results in skeletal muscle hypertrophy, increased muscle
strength, and functional ability; aerobic exercise leads to
improved physical conditioning, greater cardiac function-
ing, reduced systolic and diastolic blood pressure, reduced
dyslipidemia, insulin resistance, and, ultimately, better
quality of life (Kosmadakis et al., 2010). Despite awareness
of these benefits and decades of research regarding the
impact of exercise on different aspects of health in CKD,
the implementation of exercise in actual clinical practice
remains limited. Recommendations for exercise regimens
that could be applied among patients with advanced CKD
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have been adapted from exercise guidelines for older adults
(>65 years) and individuals between 50 and 64 years of age
with chronic conditions or functional limitations published
by the American College of Sports Medicine and American
Heart Foundation (Johansen, 2008; Nelson et al., 2007).
There is evidence that integrating specific exercise pro-
grams that combine cardiovascular and resistance training
into hemodialysis regimens can improve physical strength,
performance, and quality of life. These regimens also have
good long-term adherence (Anding et al., 2015; Smart &
Steele, 2011). In addition, intradialytic exercise can effec-
tively reduce fatigue and improve physical functioning in
both active and sedentary individuals with advanced CKD
(Chang, Cheng, Lin, Gau, & Chao, 2010).

CONCLUSION

Clinically significant fatigue has a direct and tangible
impact on the everyday functioning and quality of life of
patients with chronic kidney disease and, therefore, should
be in the forefront of patient care. Sleep disorders, depres-
sion, anemia, and sedentary lifestyle are common perpetu-
ating factors of fatigue in this population. These issues can
be effectively addressed through targeted interventions,
and there is evidence to support that these interventions
alleviate fatigue in CKD. Nurses are in a unique position
to intervene given that they often have long-term inter-
actions with these patients. This allows them the opportu-
nity to obtain first-hand information from patients about
fatigue, sleep problems, depression, and lifestyle factors.
This relationship also provides the potential to monitor the
effectiveness of interventions. Asking patients about their
subjective experiences is invaluable in recognizing clinically
significant fatigue and the presence of issues that may con-
tribute to it. Adding carefully selected fatigue, sleep, and
depression scales to the assessment regimen is important
for screening and symptom monitoring. It is crucial to
acknowledge that fatigue is not an inevitable component of
kidney disease. As a clinical intervention, fatigue manage-
ment has the potential to improve patients’ quality of life
irrespective of the type or degree of CKD.
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