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INTRODUCTION

KDIGO (Kidney Disease: Improving Global
utcomes) is an international initiative to de-
elop and implement clinical practice guide-
ines. In November 2009, KDIGO published
ts guideline for the management of kidney
ransplant recipients.1 This guideline was ex-
remely comprehensive and spanned more than
50 pages. The Canadian Society of Transplan-
ation (CST) and the Canadian Society of Ne-
hrology (CSN) congratulate KDIGO, mem-
ers of the guideline work group, and the
vidence review team for producing such a
horough and exhaustive document. This guide-
ine will be of great value to health profession-
ls involved in the management of kidney
ransplant recipients.

KDIGO is an international organization and
hus its guidelines have international scope. To
ave practical applicability, the various recom-
endations and suggestions will need adaptation

o suit individual countries or jurisdictions. As
uch, the CST and CSN formed a joint work
roup to review the KDIGO guideline and make
uggestions about its applicability and relevance
n a Canadian context. This commentary was
ritten acknowledging the unique nature of our

ransplant population with its ethnic diversity,
ur health care system that has variable funding
nd access to different medications and services,
nd our geography, which has transplant care
ocused in larger urban areas, requiring many
atients to travel considerable distances. Our
ommentary provides supplementary informa-
ion regarding the care of kidney transplant recipi-
nts in a Canadian context and should be viewed
n conjunction with the full KDIGO document

hen making clinical decisions.

merican Journal of Kidney Diseases, Vol 56, No 2 (August), 2010
REVIEW AND APPROVAL PROCESS FOR
THIS COMMENTARY

The development of this commentary was a
oint effort between the CST and CSN. A Chair
as selected and approved by both societies to
irect and oversee the project. Individual mem-
ers were selected based on their clinical exper-
ise and interest in the guidelines process. Tele-
onferences took place in the later part of 2009
nd early 2010 to determine areas of focus for
ur commentary. Specific sections were drafted
nitially by one of the coauthors based on a
etailed review of the particular KDIGO chapter
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upplemented by additional literature searching
f needed. Because this was a commentary, no
pecific voting occurred, but rather consensus
mong coauthors was achieved on the points we
aised. The commentary was reviewed by the CST
xecutive and sent for peer review by the CSN
uidelines committee. Reviews and comments were
oted and the document was revised as appropriate.
he final manuscript was reviewed and approved
y executives of the CST and CSN.

REVIEW OF KDIGO RECOMMENDATIONS

ommentary onChapter 1: Induction Therapy

Chapter 1 has 3 level-1 recommendations (Box
). Although our work group generally agreed
ith these recommendations, we believed that

he statement about induction with a biologic
gent deserved further comment. Randomized
rials and meta-analyses support the use of bio-
ogic induction agents for most patient popula-
ions; however, not all patients receive these
gents in practice. Patients who receive a zero-
LA–mismatched donor organ have the best
verall graft survival and may not receive addi-
ional benefit from induction therapy. Similarly,
atients who are Epstein-Barr virus (EBV) sero-
egative and receive a seropositive donor kidney
re at increased risk of posttransplant lymphopro-
iferative disorder (PTLD), and induction immu-
osuppression may further increase the risk of
his complication. Avoiding induction agents in
his clinical situation should be considered un-
ess the patient is also at high immunologic risk

Box 1. KDIGO Recommendations Concerning
Induction Therapy

1.1: We recommend starting a combination of immu-
nosuppressive medications before, or at the time of,
kidney transplantation (1A). [CST/CSN workgroup con-
curs]

1.2: We recommend including induction therapy with
a biologic agent as part of the initial immunosuppressive
regimen in KTRs (1A). [see comments]

1.2.1: We recommend that an IL2-RA be the first line
induction therapy (1B). [CST/CSN workgroup concurs]

1.2.2: We suggest using a lymphocyte-depleting agent,
rather than an IL2-RA, for KTRs at high immunologic risk
(2B). [CST/CSN workgroup concurs]

Abbreviations: IL2-RA, interleukin 2 receptor antago-
ist; KTR, kidney transplant recipient.
or acute rejection. i
ImplicationsWithinCanadianHealthCare

1. The CST/CSN work group agrees with the
DIGO guideline suggesting that induction

herapy be used in kidney transplantation. How-
ver, there may be certain clinical situations (eg,
ero-HLA–mismatched donor) in which induc-
ion therapy may not be beneficial and should be
ndividualized to the patient’s clinical situation.

ommentary onChapter 2: InitialMaintenance
mmunosuppressiveMedications

Our work group concurred with the 2 level-1
ecommendations in this chapter (Box 2). The
ther recommendations were graded level 2 and
eserved further comment. Statement 2.2 states
hat “We suggest that tacrolimus be the first-line
NI used.” Although the term “suggest” (level 2
rade) is used rather than “recommend,” we
elieve that this statement remains too strong
ased on recent evidence. The meta-analysis2

eferred to does not include the 2 randomized
rials that used currently recommended (in this
uideline) immunosuppressive protocols (ie, in-
uction with a biologic agent and mycophenolic
cid–based antiproliferative therapy).3,4 Neither
f these trials showed a significant difference in
he rate of acute rejection or graft survival in

Box 2. KDIGO Recommendations Concerning Initial
Maintenance Immunosuppressive Medications

2.1: We recommend using a combination of immuno-
suppressive medications as maintenance therapy includ-
ing a CNI and an antiproliferative agent, with or without
corticosteroids (1B). [CST/CSN workgroup concurs]

2.2: We suggest that tacrolimus be the first-line CNI
used (2A). [see comments]

2.2.1: We suggest that tacrolimus or CsA be started
before or at the time of transplantation, rather than
delayed until the onset of graft function. (2D tacrolimus;
2B CsA) [see comments]

2.3: We suggest that mycophenolate be the first-line
antiproliferative agent. (2B) [CST/CSN workgroup con-
curs]

2.4: We suggest that, in patients who are at low
immunological risk and who receive induction therapy,
corticosteroids could be discontinued during the first
week after transplantation (2B). [see comments]

2.5: We recommend that if mTORi are used, they
should not be started until graft function is established
and surgical wounds are healed. (1B). [CST/CSN work-
group concurs]

Abbreviations: CNI, calcineurin inhibitor; CsA, cyclospor-

ne; mTORi, mammalian target of rapamycin inhibitor.
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CST/CSN Commentary 221
atients treated with tacrolimus versus cyclospor-
ne microemulsion.3,4 The Symphony Study also
s used in the KDIGO guideline to support the
uperiority of tacrolimus therapy.5 However, in
his study, induction was not used in the cyclo-
porine arm, but was used in the tacrolimus arm.
n the cyclosporine group, standard deviations
or trough levels are at or less than the limit of
he target range, whereas in tacrolimus-treated
atients, trough levels in all cases were signifi-
antly greater than the lower target range.5

Whereas all medications have side effects,
ew-onset diabetes is particularly important be-
ause unlike other complications, such as hyper-
ipidemia or hypertension, the consequences of
iabetes are not eliminated by treatment and its
mpact on graft survival is similar to that of acute
ejection.6 The meta-analysis of tacrolimus ver-
us cyclosporine trials, as well as the DIRECT
Diabetes Incidence after REnal transplantation:
eoral C2 monitoring versus Tacrolimus) study,
hich was specifically designed to test the differ-

nce in glucose intolerance and measured blood
lucose levels, suggests that tacrolimus is more
iabetogenic.2,4 It also is noteworthy that in the
ymphony Study,5 the incidence of new-onset
iabetes was highest in the tacrolimus group,
ven at relatively low target levels.

With regard to statement 2.2.1, the work group
id not believe it was supported by the data. As
iscussed in the KDIGO guideline, results with
arly as opposed to delayed introduction of cyclo-
porine therapy were not different. Although the
nvestigators mention that there may be theoretical
easons to obtain early therapeutic calcineurin-
nhibitor (CNI) blood levels, no study has shown a
efinitive benefit. Accordingly, in the context of
atients in the hospital who have received biologic
nduction agents (as recommended), we believe
here is no reason to suggest early or delayed CNI
ntroduction based on the available evidence.

Our work group acknowledges that few areas
n transplantation have been more controversial
han the issue of steroid therapy withdrawal,
hich is suggested in statement 2.4. There have
een several large randomized controlled trials
ddressing early steroid therapy withdrawal. The
arlier studies that did not show a difference in
cute rejection used induction therapy in only the
teroid-withdrawal arm, but not in the control

roup. Thus, the acute rejection rate in the con- s
rol arm may have been increased because of the
ack of induction therapy.7,8 Two recent stud-
es9,10 that used induction therapy in all arms
howed a significant increase in acute rejection
n the early-steroid-withdrawal or avoidance
roups. One study used tacrolimus and the other
sed cyclosporine; thus, the increase in acute
ejection was independent of the CNI used. Al-
hough graft and patient survival were not signifi-
antly different in the 5-year blinded study,10

here was an increased incidence of chronic
llograft nephropathy in the steroid-withdrawal
rm, raising the possibility of worse long-term
utcomes. Furthermore, neither study showed a
ubstantial benefit of steroid therapy withdrawal,
uch as a decrease in new-onset diabetes.9,10 It is
lear that the accumulated data for steroid therapy
ithdrawal and the addition of more effective

mmunosuppression have caused most centers to
se much lower dosages of steroids than previ-
usly. This may have minimized the benefits of
teroid therapy withdrawal on steroid-related ad-
erse events in these recent trials.
A recent meta-analysis published after release

f the KDIGO guideline has shown that steroid
herapy avoidance or withdrawal was associated
ith an increased risk of acute rejection (relative

isk [RR], 1.56 [95% confidence interval (CI),
.31-1.87]) compared with maintenance steroid
herapy.11 Despite this effect, there was no signifi-
ant difference in patient or graft survival.11 The
nalysis also showed that steroid avoidance or
ithdrawal was associated with a decrease in
ypertension (RR, 0.90 [95% CI, 0.85-0.94]),
ew-onset diabetes (RR, 0.64 [95% CI, 0.50-
.83]), and hypercholesterolemia (RR, 0.76 [95%
I, 0.67-0.87]).11 It is not clear why decreases in

hese important cardiovascular risk factors did
ot translate into improved patient survival, but
t may be due to the relatively short follow-up of
he individual trials included in the analysis.
eciphering the effect of a decrease in cardiac

isk factors from steroid therapy avoidance or
ithdrawal likely will require analysis of regis-

ry data with long follow-up.

ImplicationsWithinCanadianHealthCare

1. Across Canada, there is variation in prac-
ice with respect to the initial CNI used. In
eneral, most centers use tacrolimus as the

tandard CNI. However, many programs will use
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yclosporine in patients at increased risk of
ew-onset diabetes (eg, hepatitis C positive,
bese, etc). The CST/CSN work group believes
hat no individual CNI is preferred and the
ecision for use should be individualized based
n immunologic risk, use of concomitant immu-
osuppression (eg, induction and mycophenolic
cid), and diabetes risk, as well as the conse-
uences of other adverse effects (eg, hirsutism,
lopecia, etc).

2. Canadian practice with regard to steroid
se differs significantly from the United States.
ost Canadian adult kidney transplant programs

se steroids both perioperatively and during the
ong term. Although a few Canadian programs
outinely use steroid-free regimens, most will
se this in only select cases (eg, patients with
steoporosis, very high risk of diabetes, etc). The
ork group could not achieve complete consen-

us on this topic, but agreed that supporting
tatement 2.4 regarding the discontinuation of
teroid therapy early post-transplant would not
e consistent with most Canadian transplant
rograms. Until further long-term data emerge,
he CST/CSN work group believes that for most
atients, steroid therapy should be continued
ong term. However, in low-immunologic-risk
atients who receive induction therapy, early
teroid therapy elimination may be considered
n an individual case basis.

ommentary onChapter 3: Long-term
aintenance ImmunosuppressiveMedications

The work group noted that the 3 statements in
his chapter (Box 3) were suggestions made
ased on moderate or low quality of evidence
nd that the first deserved further comment.
lthough we agree that the lowest possible dose

Box 3. KDIGO Recommendations Concerning Long-term
Maintenance Immunosuppressive Medications

3.1: We suggest using the lowest planned doses of
maintenance immunosuppressive medications by 2-4
months after transplantation, if there has been no acute
rejection. (2C) [see comments]

3.2: We suggest that CNIs be continued rather than
withdrawn. (2B) [CST/CSN workgroup concurs]

3.2: If prednisone is being used beyond the first week
after transplantation, we suggest prednisone be contin-
ued rather than withdrawn. (2C) [CST/CSN workgroup
concurs]
tAbbreviation: CNI, calcineurin inhibitor.
f CNI be used long term, additional information
hould be added to the rationale. The most fre-
uent pathologic state seen in patients with long-
erm graft deterioration is interstitial fibrosis/
ubular atrophy (IFTA) not otherwise specified,
hich may be caused by multiple factors, includ-

ng both immunologic and nonimmunologic. Al-
hough there is no doubt that CNIs can be neph-
otoxic, the strategy of decreasing CNI dosage
mplies that CNIs have a major role in the
evelopment of IFTA. However, recent informa-
ion suggests that other factors may have an
mportant role in the genesis of IFTA.12,13 Thus,
aution is necessary when suggesting a long-
erm decrease in CNI dosage, especially in pa-
ients at higher immunologic risk.

ImplicationsWithinCanadianHealthCare

1. Variation in long-term immunosuppression
ombinations and dosing exists within Canada. We
ecommend that decisions about long-term immu-
osuppression therapy be individualized based on
he risk of rejection and the risk of immunosuppres-
ion-related complications. Although no data cur-
ently are available, we suggest close follow-up of
atients as immunosuppression is changed or dose
s reduced.

ommentary onChapter 4: Strategies toReduce
rugCosts

The statements in this section (Box 4) gener-
lly were based on weak evidence or not graded
ecause they were common sense. In Canada,
he cost of currently licensed immunosuppres-
ion is not an issue because provincial or re-
ional programs are in place to assist patients
ithout private insurance. However, it is not

lear if new immunosuppressive agents that may
e more costly will be covered as they currently
re today. All medications in Canada, including
eneric compounds, need approval from Health
anada; therefore, statement 4.2 is not relevant

o our practice. At the present time, generic
ompounds do not have a major share in the
anadian immunosuppression market. However,
e agree that physicians and patients must be
ade aware of any medication substitutions so
hat appropriate monitoring can occur.
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ImplicationsWithinCanadianHealthCare

1. In Canada, the cost of immunosuppres-
ion is covered by a mix of private insurance
nd government funding that differs somewhat
etween provinces. However, in general, the
ost of immunosuppression is not a barrier to
ransplantation. The CST/CSN work group
elieves that this current level of support must
e maintained by the provincial/regional gov-
rnments so that medication cost does not
revent Canadians from pursuing transplanta-
ion. In addition, new immunosuppressive
gents that are proved with high-quality data
o improve patient outcomes and are cost-

Box 4. KDIGO Recommendations Concerning Strategies
to Reduce Drug Costs

4.1: If drug costs block access to transplantation, a
strategy to minimize drug costs is appropriate, even if
use of inferior drugs is necessary to obtain the improved
survival and quality of life benefits of transplantation
compared with dialysis (Not Graded). [CST/CSN work-
group concurs]

4.1.1: We suggest strategies that may reduce drug
costs include: limiting use of a biologic agent for induction
to patients who are high-risk for acute rejection (2C);
using ketoconazole to minimize CNI dose (2D); using a
nondihydropyridine CCB to minimize CNI dose (2C);
using azathioprine rather than mycophenolate (2B); us-
ing adequately tested bioequivalent generic drugs (2C);
using prednisone long-term (2C). [CST/CSN workgroup
concurs]

4.2: Do not use generic compounds that have not
been certified by an independent regulatory agency to
meet each of the following criteria when compared to the
reference compound (Not Graded): contains the same
active ingredient; is identical in strength, dosage form,
and route of administration; has the same use indica-
tions; is bioequivalent in appropriate bioavailability stud-
ies; meets the same batch requirements for identity,
strength, purity and quality; is manufactured under strict
standards. [see comments]

4.3: It is important that the patient, and the clinician
responsible for the patient’s care, be made aware of any
change in a prescribed immunosuppressive drug, includ-
ing a change to a generic drug (Not Graded). [CST/CSN
workgroup concurs]

4.4: After switching to a generic medication that is
monitored using blood levels, obtain levels and adjust the
dose as often as necessary until a stable therapeutic
target is achieved (Not Graded). [CST/CSN workgroup
concurs]

Abbreviations: CCB, calcium channel blocker; CNI,
alcineurin inhibitor.
ffective also should be funded. m
ommentary onChapter 5:Monitoring
mmunosuppressiveMedications

The work group noted that one recommenda-
ion (the need to measure CNI blood levels) was
raded level 1, but the remainder of this section
as graded level 2 based on low- to very low-
uality data (Box 5). The work group agrees with
he data presented in this section of the KDIGO
uideline. Importantly, there are no high-quality
rials to define optimal target levels for cyclospor-
ne, tacrolimus, mycophenolic acid, or mamma-
ian target of rapamycon (mTOR) inhibitors, as
ell as timing of levels for cyclosporine micro-

mulsion (ie, C0 [2-hour trough level] vs C2
2-hour postdose level]), that have been shown to
revent acute rejection while minimizing toxic-
ty. Nonetheless, it is current Canadian practice
o monitor these drug levels and adjust dosages
ased on locally acceptable targets. Although not
vidence based, this strategy generally leads to
ess drug being used over time because most
rograms decrease target levels when patients
re out of the early posttransplant phase. There
ave been several randomized trials examining
ycophenolic acid monitoring posttransplanta-

ion.14-16 However, results and potential benefits
o the patient have been conflicting. Although the
DIGO guideline only “suggests” mycophe-
olic acid monitoring, the CST/CSN work group

Box 5. KDIGO Recommendations Concerning Monitoring
Immunosuppressive Medications

5.1: We recommend measuring CNI blood levels (1B),
and suggest measuring at least: every other day during
the immediate postoperative period until target levels are
reached (2C); whenever there is a change in medication
or patient status that may affect blood levels (2C);
whenever there is a decline in kidney function that may
indicate nephrotoxicity or rejection (2C). [CST/CSN work-
group concurs]

5.1.1: We suggest monitoring CsA using 12-h trough
(C0), 2-h post-dose (C2) or abbreviated AUC (2D).
[CST/CSN workgroup concurs]

5.1.2: We suggest monitoring tacrolimus using 12-h
trough (C0). (2C) [CST/CSN workgroup concurs]

5.2: We suggest monitoring MMF levels. (2D) [see
comments]

5.3: We suggest monitoring mTORi levels. (2C) [CST/
CSN workgroup concurs]

Abbreviations: AUC, area under the concentration-time
urve; CNI, calcineurin inhibitor; CsA, cyclosporine; MMF,
ycophenolate mofetil; mTORi, mammalian target of rapa-

ycin inhibitor.
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elieves that routine monitoring for low-risk
table patients will only add cost with minimal
enefit to the patient.

ImplicationsWithinCanadianHealthCare

1. Most Canadian transplant programs do not
onitor mycophenolic acid levels as part of

outine clinical care. Although not based on
pecific data, several Canadian programs monitor
ycophenolic acid levels in certain situations, such

s when the dosage of another immunosuppressive
gent is being decreased or withdrawn because of
oxicity or a patient has experienced a recent acute
ejection, to ensure adequate overall immunosup-
ression. Future trials of mycophenolic acid moni-
oring need to show some benefit along with fewer
ide effects and improved cost-effectiveness for
his strategy to be adopted as standard practice.

ommentary onChapter 6: Treatment of
cuteRejection

The work group noted that all recommenda-
ions in this chapter (Box 6) were based on low
r very low quality of evidence. The lack of
uality data is remarkable given that acute rejec-
ion has been the predominant complication that

Box 6. KDIGO Recommendations Concerning Treatment
of Acute Rejection

6.1: We recommend biopsy before treating acute
rejection, unless the biopsy will substantially delay treat-
ment (1C) [CST/CSN workgroup concurs]

6.2: We suggest treating subclinical and borderline
acute rejection. (2D) [see comments]

6.3: We recommend corticosteroids for the initial
treatment of acute cellular rejection. (1D) [CST/CSN
workgroup concurs]

6.3.1: We suggest adding or restoring maintenance
prednisone in patients not on steroids who have a
rejection episode. (2D) [CST/CSN workgroup concurs]

6.3.2: We suggest using lymphocyte-depleting antibod-
ies or OKT3 for acute cellular rejections that do not
respond to corticosteroids, and for recurrent acute cellu-
lar rejections. (2C) [see comments]

6.4: We suggest treating antibody-mediated acute
rejection with one or more of the following alternatives,
with or without corticosteroids (2C): plasma exchange;
intravenous immunoglobulin; anti-CD20 antibody; lym-
phocyte-depleting antibody. [see comments]

6.5: For patients who have a rejection episode, we
suggest adding mycophenolate if the patient is not
receiving mycophenolate or azathioprine, or switching
azathioprine to mycophenolate. (2D) [CST/CSN work-
Cgroup concurs]
atients and physicians have focused on since
ransplantation began. The statement regarding
reatment of subclinical and borderline rejection
eserves further comment. Early work by Rush
t al17 showed improved graft function when
ubclinical rejection, diagnosed using protocol
iopsy, was treated. However, this was in the era
f cyclosporine and azathioprine.17 These find-
ngs were confirmed by another single-center
tudy in which most recipients were on cyclospo-
ine and azathioprine immunosuppression
herapy.18 A Canadian multicenter randomized
rial failed to show a benefit of protocol biopsies
followed by treatment of subclinical rejection if
resent) for adult patients on tacrolimus and myco-
henolate-based immunosuppression therapy.19 It
hould be noted that most studies included patients
t relatively low immunologic risk and the utility of
rotocol biopsies (and treatment of subclinical
ejection) in high-risk populations is not known
see commentary on chapter 9 for further discus-
ion). Borderline acute rejection is a separate issue.
f found on a biopsy performed for cause (eg,
llograft dysfunction), it would seem reasonable to
reat as acute rejection. In centers in which protocol
iopsies are performed, treatment of borderline
ejection would depend on the clinical situation.
or example, treatment may be indicated if border-

ine rejection was found on a protocol biopsy
pecimen of someone who had experienced a
revious acute rejection episode or received pre-
ransplant desensitization.

The optimal treatment of acute antibody-
ediated rejection is not established. The poten-

ial therapies listed in the KDIGO guideline
enerally are used in combination with optimiza-
ion of baseline immunosuppression. The diagno-
is of antibody-mediated rejection includes the
resence of circulating donor-specific antibody
DSA).20 Therefore, many programs test for HLA
ntibodies either at the time of a biopsy per-
ormed for cause or if the biopsy specimen
hows features consistent with antibody-medi-
ted rejection.

ImplicationsWithinCanadianHealthCare

1. Lymphocyte-depleting antibodies are used
outinely to treat steroid-resistant acute rejection
n Canada. OKT3 is no longer available in

anada and therefore the CST/CSN work group
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ecommends that polyclonal antithymocyte agents
e the drug of choice.
2. The CST/CSN work group agrees that the

ptimal therapy for antibody-mediated acute
ejection is not known. Although there are recent
anadian guidelines for the use of intravenous

IV) immunoglobulin (IVIG) in solid-organ trans-
lants,21 the evidence base for these guidelines is
ow. Access to the various therapies, such as
ituximab, plasma exchange, and IVIG, vary
rom province to province and even between
enters within the same province. Until high-
uality data are published showing significant
enefit of one therapeutic strategy, it seems
easonable for Canadian centers to use the agent
r combination of agents that is readily available
nd approved in their jurisdiction.

3. For patients at high immunologic risk who
ay undergo routine protocol biopsies (see com-
entary on chapter 9), treatment of subclinical

nd borderline rejection may be indicated and
ill need to be based on clinical judgment given

he lack of evidence in this population.

ommentary onChapter 7: Treatment of Chronic
llograft Injury

Aside from the recommendation to perform
iopsy on patients with decreasing function, the
tatements in this section are based on low or
ery low quality of evidence (Box 7). The sec-
nd statement suggests dose reduction, with-
rawal, or replacement of the CNI in the pres-
nce of CNI toxicity. Data supporting this
uggestion are weak. One randomized trial

Box 7. KDIGO Recommendations Concerning Treatment
of Chronic Allograft Injury

7.1: We recommend kidney allograft biopsy for all
patients with declining kidney function of unclear cause,
to detect potentially reversible causes. (1C) [CST/CSN
workgroup concurs]

7.2: For patients with CAI and histological evidence of
CNI toxicity, we suggest reducing, withdrawing, or replac-
ing the CNI. (2C) [see comments]

7.2.1: For patients with CAI, eGFR �40 mL/min/1.73
m2, and urine total protein excretion �500 mg/g creati-
nine (or equivalent proteinuria by other measures), we
suggest replacing the CNI with a mTORi (2D). [see
comments]

Abbreviations: CAI, chronic allograft injury; CNI, cal-
ineurin inhibitor; eGFR, estimated glomerular filtration
late; mTORi, mammalian target of rapamycin inhibitor.
Creeping Creatinine Study) showed improve-
ent in short-term glomerular filtration rates

GFRs) when the CNI was replaced with myco-
henolate mofetil.22 However, there are no con-
rolled data supporting dose reduction or outright
NI therapy withdrawal in this setting. The third

tatement suggests that the CNI be replaced with
n mTOR inhibitor for GFR �40 mL/min and
inimal proteinuria. This recommendation was

ased on a subgroup analysis of CONVERT
Sirolimus Renal Conversion Trial), which failed
o show an overall benefit in recipients who were
witched from a CNI to an mTOR inhibitor.23 In
his trial, patients were not entered specifically
ecause they had chronic allograft injury; it is
nknown whether patients with this biopsy find-
ng, preserved function, and minimal proteinuria
ill benefit from a switch to an mTOR inhibitor.
his issue needs confirmation in a prospective

rial before it can be recommended in routine
linical practice. In the CONCEPT trial, patients
ere randomly assigned at 12 weeks to remain on

yclosporine therapy or be converted to sirolimus
herapy.24 The sirolimus-treated groups showed im-
rovement in GFR, but quantification of interstitial
brosis on 1-year biopsy specimens was not differ-
nt between groups.24 Although there are data
howing that short-term GFR is increased in those
uccessfully converted to sirolimus therapy, there is
o evidence that this GFR improvement leads to
etter long-term outcomes.

ImplicationsWithinCanadianHealthCare

1. The evidence base for the management of
hronic allograft injury unfortunately is very
eak. Most Canadian patients who have under-
one transplant in the past decade are already
eceiving mycophenolate and thus the Creeping
reatinine trial would apply to very few of our
atients. The CST/CSN work group did not
elieve the data were sufficient to suggest replac-
ng the CNI with sirolimus therapy for patients
ith chronic allograft injury, minimal protein-
ria, and preserved GFR.

ommentary onChapter 8:MonitoringKidney
llograft Function

Except for the recommendation to measure
erum creatinine, all statements in this chapter
ere graded level 2 and based on low or very
ow quality of evidence (Box 8). None are contro-
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ersial and all are representative of standard
linical practice in Canada.

ommentary onChapter 9: Kidney
llograft Biopsy

Although statements in this chapter are based
n low or very low quality of evidence (Box 9),
hey represent monitoring practices used at most
anadian transplant centers. The issue of proto-
ol biopsies is reviewed in detail in the back-
round section, yet no statement about their use
s made in the KDIGO guideline. The CST/CSN
ork group agrees with the data summary in this

ection, which generally states that protocol biop-
ies may not be worthwhile with current immuno-
uppression given the low rates of subclinical
ejection (see commentary on Chapter 6). How-
ver, our work group believed that the following
opulations at increased immunologic risk may
enefit from routine protocol biopsies: pediatric
atients, those with preformed DSA or receiving
lood group ABO-incompatible transplants, and
hose in minimization or steroid-avoidance proto-
ols.

Pediatric kidney transplant recipients receiv-
ng modern immunosuppression continue to ex-

Box 8. KDIGO Recommendations Concerning Monitoring
Kidney Allograft Function

8.1: We suggest measuring urine volume (2C): every
1-2 hours for at least 24 hours after transplantation (2D);
daily until graft function is stable. (2D) [CST/CSN work-
group concurs]

8.2: We suggest measuring urine protein excretion,
(2C) at least: once in the first month to determine a
baseline (2D); every 3 months during the first year (2D);
annually, thereafter. (2D) [CST/CSN workgroup concurs]

8.3: We recommend measuring serum creatinine,
(1B) at least: daily for 7 days or until hospital discharge,
whichever occurs sooner (2C); two to three times per
week for weeks 2-4 (2C); weekly for months 2 and 3 (2C);
every 2 weeks for months 4-6 (2C); monthly for months
7-12 (2C); every 2-3 months, thereafter (2C). [CST/CSN
workgroup concurs]

8.3.1: We suggest estimating GFR whenever serum
creatinine is measured, (2D) using: one of several
formulas validated for adults (2C); or the Schwartz
formula for children and adolescents. (2C) [CST/CSN
workgroup concurs]

8.4: We suggest including a kidney allograft ultra-
sound examination as part of the assessment of kidney
allograft dysfunction. (2C) [CST/CSN workgroup concurs]

Abbreviation: GFR, glomerular filtration rate.
erience higher rates of rejection than adults.25
ecent studies have reported rates of subclinical
ejection detected on protocol biopsy ranging
rom 12%-44% in pediatric recipients despite
herapy with basiliximab, CNIs, mycophenolate
ofetil, and corticosteroids.26-28 Although there

s a paucity of data, subclinical rejection has
een linked to chronic allograft injury in children
nd treatment may be associated with better
reservation of long-term function.28,29 Patients
ith DSA at the time of transplant have an

ncreased rate of subclinical antibody-mediated
ejection, and this is associated with subsequent
hronic allograft injury.30,31 These patients also
ay be at higher risk of cell-mediated subclini-

al rejection, perhaps owing to the presence of
ccompanying T-cell immunologic memory.31,32

imilar observations of both antibody- and cell-
ediated subclinical rejection, despite increased

aseline immunosuppression, have been made in
ecipients of blood group ABO-incompatible
ransplants.33,34 Finally, immunosuppressive drug
herapy minimization strategies continue to be
ested and data exist that these recipients may be
t higher risk of subclinical rejection, although
his has not been a universal finding.35-37

ImplicationsWithinCanadianHealthCare

1. Most standard kidney transplant recipients
n Canada receiving modern immunosuppression
o not need routine protocol biopsies. However,
he CST/CSN work group suggests that certain
opulations at increased immunologic risk (as
oted) be considered for protocol biopsy surveil-

Box 9. KDIGO Recommendations Concerning Kidney
Allograft Biopsy

9.1: We recommend kidney allograft biopsy when
there is a persistent, unexplained increase in serum
creatinine. (1C) [CST/CSN workgroup concurs]

9.2: We suggest kidney allograft biopsy when serum
creatinine has not returned to baseline after treatment of
acute rejection. (2D) [CST/CSN workgroup concurs]

9.3: We suggest kidney allograft biopsy every 7-10
days during delayed function. (2C) [CST/CSN workgroup
concurs]

9.4: We suggest kidney allograft biopsy if expected
kidney function is not achieved within the first 1-2 months
after transplantation. (2D) [CST/CSN workgroup con-
curs]

9.5: We suggest kidney allograft biopsy when there is:
new onset of proteinuria (2C); unexplained proteinuria
�3.0 g/g creatinine or �3.0 g per 24 hours. (2C)

[CST/CSN workgroup concurs]
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ance given the increased risk of subclinical
ejection. This decision needs to incorporate
atient preferences, local availability of biopsy
ervices, and the additional costs incurred. For
ediatrics, this recommendation will be consis-
ent with current practice because more than half
he Canadian pediatric transplant programs per-
orm protocol biopsies as part of standard care.

ommentary onChapter 10: Recurrent
idneyDisease

There were no recommendations in this chap-
er based on high-quality evidence (Box 10). The
ork group noted that the use of angiotensin-

onverting enzyme (ACE) inhibitors or angioten-
in receptor blockers will decrease protein excre-
ion in patients with recurrent glomerulonephritis,
ut it is not known whether these agents will
mprove their long-term prognosis. The work
roup also noted that idiopathic membranous
ephropathy, an important cause of recurrent
isease, was not specifically mentioned in the
uidelines. Results of intensifying maintenance
mmunosuppression and/or using cytotoxic
gents, such as chlorambucil or cyclophospha-
ide, to treat recurrent membranous nephropa-

hy generally have been disappointing. More
ecently, rituximab has emerged as a potentially
romising therapy.38 A recent study suggested
hat complete or partial remission can be achieved
n most patients.39 A single dose of rituximab
ith subsequent CD19 or CD20 monitoring to
etermine response has been proposed as an
lternate strategy to maintain efficacy while de-
reasing both toxicity and cost.40 These promis-
ng preliminary reports need to be strengthened
ith randomized trials.

ommentary onChapter 11: Preventing,
etecting andTreatingNonadherence

The guidelines in this chapter (Box 11) are not
raded and represent common sense suggestions.
he work group did not believe that further
omment was warranted.

ommentary onChapter 12: Vaccination

There were 2 level-1 recommendations, with
he remainder being level-2 recommendations
n this section (Box 12). The work group be-

ieved that 2 recommendations deserved further e
omment. The recommendation (graded 1D in
he KDIGO guideline) to provide approved inac-
ivated vaccines to all kidney transplant recipi-
nts according to recommended schedules for
he general population seemed reasonable. The

ox 10. KDIGO Recommendations Concerning Recurrent
Kidney Disease

10.1: We suggest screening KTRs with primary kid-
ney disease caused by FSGS for proteinuria (2C) at
least: daily for 1 week (2D); weekly for 4 weeks (2D);
every 3 months, for the first year (2D); every year,
thereafter. (2D) [CST/CSN workgroup concurs]

10.2: We suggest screening KTRs with potentially
treatable recurrence of primary kidney disease from IgA
nephropathy, MPGN, anti-GBM disease, or ANCA-
associated vasculitis for microhematuria, (2C) at least:
once in the first month to determine a baseline (2D);
every 3 months during the first year (2D); annually,
thereafter. (2D) [CST/CSN workgroup concurs]

10.3: During episodes of graft dysfunction in patients
with primary HUS, we suggest screening for thrombotic
microangiopathy (e.g. with platelet count, peripheral
smear for blood cell morphology, plasma haptoglobin,
and serum lactate dehydrogenase). (2D) [CST/CSN
workgroup concurs]

10.4: When screening suggests possible treatable
recurrent disease, we suggest obtaining an allograft
biopsy. (2C) [CST/CSN workgroup concurs]

10.5: Treatment of recurrent kidney disease:
10.5.1: We suggest plasma exchange if a biopsy

shows minimal change disease or FSGS in those with
primary FSGS as their primary kidney disease. (2D)
[CST/CSN workgroup concurs]

10.5.2: We suggest high-dose corticosteroids and
cyclophosphamide in patients with recurrent ANCA-
associated vasculitis or anti-GBM disease. (2D) [CST/
CSN workgroup concurs]

10.5.3: We suggest using an ACE-I or an ARB for
patients with recurrent glomerulonephritis and protein-
uria. (2C) [see comments]

10.5.4: For KTRs with primary hyperoxaluria, we
suggest appropriate measures to prevent oxalate deposi-
tion until plasma and urine oxalate levels are normal
(2C), including: pyridoxine (2C); high calcium and low
oxalate diet (2C); increased oral fluid intake to enhance
urinary dilution of oxalate (2C); potassium or sodium
citrate to alkalinize the urine (2C); orthophosphate (2C);
magnesium oxide (2C); intensive hemodialysis to re-
move oxalate. (2C) [CST/CSN workgroup concurs]

Abbreviations: ACE-I, angiotensin-converting enzyme
nhibitor; ANCA, antineutrophil cytoplasmic antibody; ARB,
ngiotensin II receptor blocker; FSGS, focal segmental
lomerulosclerosis; GBM, glomerular basement mem-
rane; HUS, hemolytic uremic syndrome; IgA, immuno-
lobulin A; KTR, kidney transplant recipient; MPGN, mem-
ranoproliferative glomerulonephritis.
xception to this recommendation was hepatitis



B
i
n
w
t
a
c
t
d
p
a
m
h
t

m
p
e
u
a
l
t
s
c
n
a
p
i
a
a
m

c
c
t
c

e
i

t
z
n
t

a
9
p
w

a

Knoll et al228
vaccine, for which responsiveness is decreased
n patients with end-stage renal disease and kid-
ey transplant recipients. The work group agreed
ith the suggestion to assess postvaccination

iters to document a response and the need for
dditional booster. However, the suggestion to
ontinue with indefinite annual testing in all
ransplant recipients in the absence of supportive
ata seemed excessive and it may be more appro-
riate to tailor the testing to the risk profile. In
ddition, it should be noted that the vaccinations
entioned in this first statement are likely to

ave the best response if given before transplan-
ation.

The work group also agreed with the recom-
endation to avoid live vaccines in kidney trans-

lant recipients. However, we believed that more
mphasis should be placed on the appropriate
se of live vaccines before transplantation to
void risks in the immunocompromised host
ater on. For example, in the pediatric popula-
ion, there are good data to indicate that in
eronegative patients, varicella-zoster virus vac-
ine before transplantation can prevent dissemi-
ated disease after transplantation. Although there
re limited data, a comment about the human
apillomavirus (HPV) vaccine should have been
ncluded in the guideline because of the known
ssociation between HPV and anogenital warts
nd cervical neoplasia, both of which are com-
on in the kidney transplant population.

ImplicationsWithinCanadianHealthCare

1. Although national guidelines exist for vac-
ination in Canada, health care provision and
osts are borne by each individual province, and
here are regional differences in payment for

Box 11. KDIGO Recommendations Concerning
Preventing, Detecting, and Treating Nonadherence

11.1: Consider providing all KTRs and family mem-
bers with education, prevention, and treatment mea-
sures to minimize nonadherence to immunosuppressive
medications. (Not Graded) [CST/CSN workgroup con-
curs]

11.2: Consider providing KTRs at increased risk for
nonadherence with increased levels of screening for
nonadherence. (Not Graded) [CST/CSN workgroup
concurs]

Abbreviation: KTR, kidney transplant recipient.
ertain vaccines. Likewise, regional disparities r
xist in ready access to travel clinics or special-
sts in infectious diseases.

2. The CST/CSN work group recommends
hat seronegative patients be given the varicella-
oster virus vaccine before transplantation.41 As
oted, coverage for this vaccine will vary across
he country.

3. The CST/CSN work group suggests that
ll male and female transplant candidates aged
-26 years be considered for the HPV vaccine
retransplant (3-dose series; Gardasil; Merck,
ww.merck.com).41 This vaccine also should be

Box 12. KDIGO Recommendations
Concerning Vaccination

12.1: We recommend giving all KTRs approved,
inactivated vaccines, according to recommended sched-
ules for the general population, except for HBV vaccina-
tion. (1D) [CST/CSN workgroup concurs]

12.1.1: We suggest HBV vaccination (ideally prior to
transplantation) and HBsAb titers 6-12 weeks after com-
pleting the vaccination series. (2D) [CST/CSN workgroup
concurs]

12.1.1.1: We suggest annual HBsAb titers.(2D) [see
comments]

12.1.1.2: We suggest revaccination if the antibody
titer falls below 10 mIU/mL. (2D) [CST/CSN workgroup
concurs]

12.2: We suggest avoiding live vaccines in KTRs. (2C)
[see comments]

12.3: We suggest avoiding vaccinations, except influ-
enza vaccination, in the first 6 months following kidney
transplantation. (2C) [CST/CSN workgroup concurs]

12.3.1: We suggest resuming immunizations once
patients are receiving minimal maintenance doses of
immunosuppressive medications. (2C) [CST/CSN work-
group concurs]

12.3.2: We recommend giving all KTRs, who are at
least 1-month post-transplant, influenza vaccination prior
to the onset of the annual influenza season, regardless of
status of immunosuppression. (1C) [CST/CSN work-
group concurs]

12.4: We suggest giving the following vaccines to
KTRs who, due to age, direct exposure, residence or
travel to endemic areas, or other epidemiological risk
factors are at increased risk for the specific diseases:
rabies, (2D); tick-borne meningoencephalitis, (2D); Japa-
nese B encephalitis—inactivated, (2D); Meningococcus,
(2D); Pneumococcus, (2D); Salmonella typhi—inacti-
vated. (2D); [CST/CSN workgroup concurs]

12.4.1: Consult an infectious disease specialist, a
travel clinic or public health official for guidance on
whether specific cases warrant these vaccinations. (Not
Graded) [CST/CSN workgroup concurs]

Abbreviations: HBsAb, antibody to hepatitis B surface
ntigen; HBV, hepatitis B virus; KTR, kidney transplant

ecipient.

http://www.merck.com
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onsidered for kidney transplant recipients ages
-26 years if they did not receive it pretrans-
lant.41 As with other vaccines, response may be
uboptimal in the transplant population. As noted,
overage for this vaccine will vary across the
ountry.

ommentary onChapter 13: Viral Disease

BKPolyomaVirus

All recommendations in this section were level
and based on very low- or low-quality evidence

Box 13). The work group believed that given
he low quality of evidence, suggestions for
creening also should have included other poten-
ial modalities, such as urine decoy cells or urine
ucleic acid testing with supplementary plasma
esting as needed. In addition, the recommenda-
ion regarding reduction of immunosuppression
ased on a particular BK virus load is inappropri-
te given that the BK assays lack standardization
nd the number of copies that may signal the
eed for intervention likely varies significantly
epending on the assay used.

ImplicationsWithinCanadianHealthCare

1. Nucleic acid testing for BK virus is not
vailable in many Canadian transplant centers.
ntil high-quality data regarding optimal screen-

ng strategies become available, the CST/CSN
ork group believes that there are several reason-

ble options for screening in the first year
ost-transplant. These may include urine decoy
ells, urine nucleic acid testing, plasma nucleic
cid testing, or a combination of these modalities
ased on local availability, cost, and logistical
ssues regarding follow-up of patients (eg, use of
rine decoy cells may be difficult for patients
esiding far from the transplant centre).

Cytomegalovirus

The section on cytomegalovirus (CMV) has
any evidence-based recommendations and sound

uggestions based on lesser strength of evidence. In
eneral, the work group supported most of the
ecommendations and suggestions. However, the
ecommendation to provide CMV prophylaxis for
ll seropositive recipients regardless of whether
hey had received T-cell–depleting antibodies is not

ased on solid evidence. Seropositive recipients w
ho do not receive T-cell–depleting antibodies are
t a much lower risk of CMV viremia, and a
re-emptive strategy using routine laboratory moni-
oring with treatment of early viremia is an accept-
ble option. The text of the guideline acknowledges
hat a study of 3 versus 6 months of prophylaxis in
igh-risk kidney transplant recipients (donor CMV
ositive, recipient negative) was underway. This
tudy (IMPACT [Improved Protection Against Cy-
omegalovirus in Transplant]) has now been pub-
ished and found a significant decrease in CMV
isease (36.8% vs 16.1%) at 1 year in those who
eceived 200 versus 100 days of prophylaxis.42 The
uideline made no reference to prevention of dis-
ase recurrence in patients who have been treated
or their first episode of CMV disease. Alternatives
ay include close clinical observation, regular viro-

ogic monitoring, or use of a 1- to 3-month course
f secondary antiviral prophylaxis.

ImplicationsWithinCanadianHealthCare

1. The costs of CMV prophylaxis are signifi-
ant, with a 3-month course cost of Can $4,000-
5,000 per patient. In Canada, those without
rivate insurance get assistance from provincial
rug formularies to cover these medication costs.
uidelines for patient and antiviral coverage
ary from province to province. The current
DIGO guideline will provide strong rationale

or establishing uniform access to CMV prophy-
axis across all regions in Canada.

2. The CST/CSN work group believes that CMV-
eropositive recipients who do not receive T-cell–
epleting agents could be managed with either a
rophylaxis or a pre-emptive strategy to prevent
MV disease. The choice of strategy may depend on
enter-specific immunosuppression protocols, as well
s the local availability and cost of each alternative.

3. The CST/CSN work group believes that
igh-risk patients (donor CMV positive, recipi-
nt negative) would benefit from prolongation of
alganciclovir prophylaxis to 6 months based on
ecently available data.42

EBVandPTLD

This section had one level-1 recommendation
bout immunosuppression therapy reduction/
ithdrawal for those with EBV disease or PTLD,

hich the work group agreed with. The other
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Box 13. KDIGO Recommendations Concerning Viral Diseases

13.1: BK POLYOMA VIRUS
13.1.1: We suggest screening all KTRs for BKV with quantitative plasma NAT (2C) at least: monthly for the first 3-6

months after transplantation (2D); then every 3 months until the end of the first post-transplant year (2D); whenever there is
an unexplained rise in serum creatinine (2D); and after treatment for acute rejection. (2D) [see comments]

13.1.2: We suggest reducing immunosuppressive medications when BKV plasma NAT is persistently greater than
10 000 copies/mL (107 copies/L). (2D) [see comments]

13.2: CYTOMEGALOVIRUS
13.2.1: CMV prophylaxis: We recommend that KTRs (except when donor and recipient both have negative CMV

serologies) receive chemoprophylaxis for CMV infection with oral ganciclovir or valganciclovir for at least 3 months after
transplantation, (1B) and for 6 weeks after treatment with a T-cell–depleting antibody. (1C) [see comments]

13.2.2: In patients with CMV disease, we suggest weekly monitoring of CMV by NAT or pp65 antigenemia. (2D)
[CST/CSN workgroup concurs]

13.2.3: CMV treatment:
13.2.3.1: We recommend that all patients with serious (including most patients with tissue invasive) CMV disease be

treated with intravenous ganciclovir. (1D) [CST/CSN workgroup concurs]
13.2.3.2: We recommend that CMV disease in adult KTRs that is not serious (e.g. episodes that are associated with mild

clinical symptoms) be treated with either intravenous ganciclovir or oral valganciclovir. (1D) [CST/CSN workgroup concurs]
13.2.3.3: We recommend that all CMV disease in pediatric KTRs be treated with intravenous ganciclovir. (1D)

[CST/CSN workgroup concurs]
13.2.3.4: We suggest continuing therapy until CMV is no longer detectable by plasma NAT or pp65 antigenemia. (2D)

[CST/CSN workgroup concurs]
13.2.4: We suggest reducing immunosuppressive medication in life-threatening CMV disease, and CMV disease that

persists in the face of treatment, until CMV disease has resolved. (2D) [CST/CSN workgroup concurs]
13.2.4.1: We suggest monitoring graft function closely during CMV disease. (2D) [CST/CSN workgroup concurs]
13.3: EPSTEIN-BARR VIRUS AND POST-TRANSPLANT LYMPHOPROLIFERATIVE DISEASE
13.3.1: We suggest monitoring high-risk (donor EBV seropositive/recipient seronegative) KTRs for EBV by NAT (2C):

once in the first week after transplantation (2D); then at least monthly for the first 3-6 months after transplantation (2D); then
every 3 months until the end of the first post-transplant year (2D); and additionally after treatment for acute rejection. (2D)
[see comments]

13.3.2: We suggest that EBV-seronegative patients with an increasing EBV load have immunosuppressive medication
reduced. (2D) [CST/CSN workgroup concurs]

13.3.3: We recommend that patients with EBV disease, including PTLD, have a reduction or cessation of
immunosuppressive medication. (1C) [CST/CSN workgroup concurs]

13.4: HERPES SIMPLEX VIRUS 1, 2 AND VARICELLA ZOSTER VIRUS
13.4.1: We recommend that KTRs who develop a superficial HSV 1, 2 infection be treated (1B) with an appropriate oral

antiviral agent (e.g. acyclovir, valacyclovir, or famciclovir) until all lesions have resolved. (1D) [CST/CSN workgroup
concurs]

13.4.2: We recommend that KTRs with systemic HSV 1, 2 infection be treated (1B) with intravenous acyclovir and a
reduction in immunosuppressive medication. (1D) [CST/CSN workgroup concurs]

13.4.2.1: We recommend that intravenous acyclovir continue until the patient has a clinical response, (1B) then switch to
an appropriate oral antiviral agent (e.g. acyclovir, valacyclovir, or famciclovir) to complete a total treatment duration of
14-21 days. (2D) [CST/CSN workgroup concurs]

13.4.3: We suggest using a prophylactic antiviral agent for KTRs experiencing frequent recurrences of HSV 1, 2
infection. (2D) [CST/CSN workgroup concurs]

13.4.4: We recommend that primary VZV infection (chicken pox) in KTRs be treated (1C) with either intravenous or oral
acyclovir or valacyclovir; and a temporary reduction in amount of immunosuppressive medication. (2D) [CST/CSN
workgroup concurs]

13.4.4.1: We recommend that treatment be continued at least until all lesions have scabbed. (1D) [CST/CSN workgroup
concurs]

13.4.5: We recommend that uncomplicated herpes zoster (shingles) be treated (1B) with oral acyclovir or valacyclovir
(1B), at least until all lesions have scabbed. (1D) [CST/CSN workgroup concurs]

13.4.6: We recommend that disseminated or invasive herpes zoster be treated (1B) with intravenous acyclovir and a
temporary reduction in the amount of immunosuppressive medication (1C), at least until all lesions have scabbed. (1D)
[CST/CSN workgroup concurs]

13.4.7: We recommend that prevention of primary varicella zoster be instituted in varicella-susceptible patients after
exposure to individuals with active varicella zoster infection (1D): varicella zoster immunoglobulin (or intravenous
immunoglobulin) within 96 hours of exposure (1D); if immunoglobulin is not available or more than 96 h have passed, a
7-day course of oral acyclovir begun 7-10 days after varicella exposure. (2D) [CST/CSN workgroup concurs]
(Continued)



r
d
t
a
r
E
H
c
n
t
n

d
v

a
s
a
a
A

H
v
t VZV, v
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ecommendations were made on lower quality
ata. The work group agreed that EBV-seronega-
ive recipients who receive seropositive kidneys
re at greatest risk of PTLD, but those who
eceive seronegative organs also are at risk of
BV viremia caused by exogenous infection.43

ence, the work group believed that centers
ould consider extending surveillance to all sero-
egative recipients regardless of donor serosta-
us. Although the KDIGO recommendations do

Box 13 (Cont’d). KDIGO Recom

13.5: HEPATITIS C VIRUS
13.5.1: We suggest that HCV-infected KTRs be treated

allograft rejection due to interferon-based therapy (e.g.
[Based on KDIGO Hepatitis C Recommendation 2.1.5.] [C

13.5.2: We suggest monotherapy with standard inter
treatment clearly outweigh the risks. (2D) [Based on KDI
workgroup concurs]

13.5.3: We suggest that all conventional current inducti
in HCV infected patients. (2D) [Based on KDIGO Hepatitis

13.5.4: Measure ALT in HCV-infected patients monthly
imaging annually to look for cirrhosis and hepatocellu
Recommendation 4.4.1.] [CST/CSN workgroup concurs]

13.5.5: Test HCV-infected patients at least every 3-6 mo
Recommendation 4.4.4.] [CST/CSN workgroup concurs]

13.5.5.1: For patients who develop new onset protei
protein �1 g on two or more occasions), perform an allog
(Not Graded) [Based on KDIGO Hepatitis C Recommenda

13.5.6: We suggest that patients with HCV-associated
Hepatitis C Recommendation 4.4.5.] [CST/CSN workgrou

13.6: HEPATITIS B VIRUS
13.6.1: We suggest that any currently available inductio

in HBV infected KTRs. (2D) [CST/CSN workgroup concurs
13.6.2: We suggest that interferon treatment should

workgroup concurs]
13.6.3: We suggest that all HBsAg-positive KTRs rec

[CST/CSN workgroup concurs]
13.6.3.1: Tenofovir or entecavir are preferable to lam

unless medication cost requires that lamivudine be used. (
13.6.3.2: During therapy with antivirals, measure HBV

detect drug resistance. (Not Graded) [CST/CSN workgrou
13.6.4: We suggest treatment with adefovir or tenofo

rebound of HBV-DNA). (2D) [CST/CSN workgroup concur
13.6.5: Screen HBsAg-positive patients with cirrhos

ultrasound and alpha feto-protein. (Not Graded) [CST/CSN
13.6.6: We suggest that patients who are negative fo

vaccination to raise the titer to �100 mIU/mL. (2D) [CST/C
13.7: HUMAN IMMUNODEFICIENCY VIRUS
13.7.1: If not already done, screen for HIV infection. (No
13.7.2: To determine antiretroviral therapy, refer HIV

attention to drug–drug interactions and appropriate dosing

Abbreviations: ALT, alanine aminotransferase; BKV, BK
BsAb, antibody to hepatitis B surface antigen; HBsAg, he
irus; HIV, human immunodeficiency virus; HSV, herpes s
esting; PTLD, posttransplant lymphoproliferative disease;
ot mention antivirals, there are observational r
ata suggesting that prophylaxis with ganciclo-
ir or acyclovir can decrease the risk of PTLD.44

ImplicationsWithinCanadianHealthCare

1. The consequences of PTLD are significant
nd the population at risk of this complication is
mall given the rarity of EBV seronegativity in
dults and the higher relative numbers, but low
bsolute numbers, in the pediatric population.
lthough high-quality data are not available

tions Concerning Viral Diseases

hen the benefits of treatment clearly outweigh the risk of
g cholestatic hepatitis, life-threatening vasculitis). (2D)

N workgroup concurs]
r HCV-infected KTRs in whom the benefits of antiviral

patitis C Recommendations 2.2.4 and 4.4.2.] [CST/CSN

maintenance immunosuppressive regimens can be used
ommendation 4.3.] [CST/CSN workgroup concurs]
first 6 months and every 3-6 months, thereafter. Perform
cinoma. (Not Graded) [Based on KDIGO Hepatitis C

r proteinuria. (Not Graded) [Based on KDIGO Hepatitis C

ither urine protein/creatinine ratio �1 or 24-hour urine
psy with immunofluorescence and electron microscopy.
.4.] [CST/CSN workgroup concurs]
rulopathy not receive interferon. (2D) [Based on KDIGO
rs]

aintenance immunosuppressive medication can be used

lly be avoided in HBV infected KTRs. (2C) [CST/CSN

rophylaxis with tenofovir, entecavir, or lamivudine. (2B)

, to minimize development of potential drug resistance,
aded) [CST/CSN workgroup concurs]
nd ALT levels every 3 months to monitor efficacy and to
urs]
KTRs with lamivudine resistance (�5 log10 copies/mL

hepatocellular carcinoma every 12 months with liver
roup concurs]

Ag and have HBsAb titer �10 mIU/mL receive booster
rkgroup concurs]

ed) [see comments]
ed KTRs to an HIV specialist, who should pay special
dications. (Not Graded) [CST/CSN workgroup concurs]

a virus; CMV, cytomegalovirus; EBV, Epstein-Barr virus;
surface antigen; HBV, hepatitis B virus; HCV, hepatitis C

virus; KTR, kidney transplant recipient; NAT, nucleic acid
aricella-zoster virus.
menda
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Knoll et al232
he CST/CSN work group suggests that all
eronegative transplant recipients undergo EBV
onitoring. These patients also should be consid-

red for antiviral prophylaxis with either valgan-
iclovir or acyclovir until more compelling data
o the contrary are forthcoming.

HerpesSimplex,VaricellaZoster, andHepatitis B
andHepatitis CViruses

These sections, especially the chapter on the
erpesviridae, were based on fairly high-quality
ata that the work group was in agreement with.
n addition, the hepatitis C recommendations
eferred to a previous KDIGO guideline for that
ubject and were all reasonable.45

ImplicationsWithinCanadianHealthCare

1. The antiviral medications recommended in
hese chapters are expensive and funding varies
ubstantially across provinces in Canada. The CST/
SN work group concurs with recommendations

n these chapters and believes that provincial pro-
rams should fund the cost of these antivirals for
atients without adequate private insurance.

Human ImmunodeficiencyVirus

The first recommendation in this chapter (not
raded) was to screen all kidney transplant recipi-
nts for human immunodeficiency virus (HIV)
nfection. The work group agreed that this was
andatory before transplantation given the re-

uirement for specialized care in the post-
ransplant period, when drug-drug interactions
nd infections may be amplified in HIV-infected
atients. However, in the absence of known risk
actors, it was unclear what was to be gained by
creening all patients after transplantation.

ImplicationsWithinCanadianHealthCare

1. Neither the Canadian Task Force on the
eriodic Health Examination nor the US Pre-
entive Services Task Force recommends rou-
ine screening for HIV.46,47 In the absence of
dentifiable risk factors (outlined in47), the
ST/CSN work group does not recommend

outine screening of kidney transplant recipi-
nts for HIV after transplantation.

ommentary onChapter 14:Other Infections

Most of the recommendations and suggestions

n this chapter (Box 14) were believed by the s
ommittee to be reasonable. However, there is no
vidence to support the recommendation that all
atients with allograft pyelonephritis require hos-
ital admission for IV antibiotic therapy. Several
ral antibiotics have good bioavailability and
chieve blood, urine, and tissue concentrations

Box 14. KDIGO Recommendations Concerning
Other Infections

14.1: URINARY TRACT INFECTION
14.1.1: We suggest that all KTRs receive UTI prophy-

laxis with daily trimethoprim–sulfamethoxazole for at
least 6 months after transplantation. (2B) [CST/CSN
workgroup concurs]

14.1.2: For allograft pyelonephritis, we suggest initial
hospitalization and treatment with intravenous antibiot-
ics. (2C) [see comments]

14.2: PNEUMOCYSTIS JIROVECII PNEUMONIA
14.2.1: We recommend that all KTRs receive PCP

prophylaxis with daily trimethoprim–sulfamethoxazole for
3-6 months after transplantation. (1B) [see comments]

14.2.2: We suggest that all KTRs receive PCP prophy-
laxis with daily trimethoprim–sulfamethoxazole for at
least 6 weeks during and after treatment for acute
rejection. (2C) [CST/CSN workgroup concurs]

14.2.3: We recommend that KTRs with PCP diag-
nosed by bronchial alveolar lavage and/or lung biopsy be
treated with high-dose intravenous trimethoprim–sulfame-
thoxazole, corticosteroids, and a reduction in immunosup-
pressive medication. (1C) [CST/CSN workgroup con-
curs]

14.2.4: We recommend treatment with corticosteroids
for KTRs with moderate to severe PCP (as defined by
PaO2 �70 mm Hg in room air or an alveolar gradient of
�35 mm Hg). (1C) [CST/CSN workgroup concurs]

14.3: TUBERCULOSIS
14.3.1: We suggest that TB prophylaxis and treatment

regimens be the same in KTRs as would be used in the
local, general population who require therapy. (2D)
[CST/CSN workgroup concurs]

14.3.2: We recommend monitoring CNI and mTORi
blood levels in patients receiving rifampin. (1C) [CST/
CSN workgroup concurs]

14.3.2.1: Consider substituting rifabutin for rifampin to
minimize interactions with CNIs and mTORi. (Not Graded)
[CST/CSN workgroup concurs]

14.4: CANDIDA PROPHYLAXIS
14.4.1: We suggest oral and esophageal Candida

prophylaxis with oral clotrimazole lozenges, nystatin, or
fluconazole for 1-3 months after transplantation, and for
1 month after treatment with an antilymphocyte antibody.
(2C) [CST/CSN workgroup concurs]

Abbreviations: CNI, calcineurin inhibitor; KTR, kidney
ransplant recipient; mTORi, mammalian target of rapamy-
in inhibitor; PaO2, partial pressure of oxygen, alveolar;
CP, Pneumocystis jirovecii pneumonia; TB, tuberculosis;
TI, urinary tract infection.
imilar to those for IV antibiotics, allowing out-
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CST/CSN Commentary 233
atient treatment of appropriately selected low-
isk patients. In addition, in Canada, IV antibiot-
cs commonly are given in the outpatient setting
hrough IV clinics or home IV programs. In
anada, there is a wide range of practice with

espect to Pneumocystis jirovecii pneumonia
PCP) prophylaxis. Although most centers use
rimethoprim-sulfamethoxazole, the duration of
rophylaxis is variable, with some centers stop-
ing at 3 months while others continue it indefi-
itely. This variability in practice likely reflects
ifferent clinical experience with PCP cases.

ImplicationsWithinCanadianHealthCare

1. Outpatient management of select transplant
ecipients with allograft pyelonephritis may be
ppropriate in certain circumstances and would
epresent an opportunity for cost-savings while still
roviding safe and efficacious care.

2. Given the lack of data and different clini-
al experience with PCP, the CST/CSN work
roup could not reach consensus on the duration
f PCP prophylaxis. However, at a minimum,
atients should receive prophylaxis for the first 3
onths posttransplantation. The decision to stop

rophylaxis at 3, 6, or 12 months or continue
ndefinitely will need to be based on local
xperience pending more rigorous data in this
rea.

ommentary onChapter 15:DiabetesMellitus

Screening forNew-OnsetDiabetes
After Transplantation

The Canadian definition of screening for new-
nset diabetes after transplantation (NODAT)
arallels the definition of diabetes according to
he Canadian Diabetes Association.48 Lack of
tandardization of the glycated hemoglobin (he-
oglobin A1c [HbA1c]) test precludes its use for

he diagnosis of diabetes.48 Risk factors for
ODAT may be not only ethnicity specific, but

lso nation specific. There are some significant
thnicity-based differences between Canadian and
nited States–based populations. For example,
anadians of African ancestry may have arrived

rom the United States, but more commonly have
rrived from Africa, the Caribbean, or Europe.
anadian blacks are at a 23% increased risk of
ODAT.49 Canada also has a large South Asian

opulation and a substantial Aboriginal popula- o
ion, both of which are at increased risk of
iabetes.50,51

ImplicationsWithinCanadianHealthCare

1. Canadian physicians generally follow the
anadian Diabetes Association clinical practice
uidelines for the diagnosis and treatment of
iabetes. These practice guidelines do not recom-
end the HbA1c test for the diagnosis of diabe-

es.
2. Canadian South Asians, Canadians of Afri-

an descent, and Canadian Aboriginals may be at
ncreased risk of NODAT based on the experi-
nce in other populations. Immunosuppression is
nother important risk factor for NODAT (see
ommentary on Chapter 2). The CST/CSN work
roup recommends that immunosuppression se-
ection be individualized, taking into account the
isk of NODAT as well as the underlying immu-
ologic risk of the patient.

ManagingNODATorDiabetes
Presentat Transplantation

Recommendations in this section (Box 15)
ere not graded or were based on low quality of

vidence. The suggestions regarding HbA1c tar-
ets were reasonable, as was the suggestion to
onsider immunosuppression modification should
ODAT develop. However, the work group does
ot agree with the suggestion regarding the use
f aspirin for primary prevention. The text of the
DIGO document itself is at odds with this

ecommendation because it refers to recently
ublished trials in this area showing no benefit.
inally, diabetes care in renal transplant recipi-
nts can be complex given the increasing number
f medications available and the time required
or appropriate management. Involvement with
pecialized diabetes clinical teams is suggested.

ImplicationsWithinCanadianHealthCare

1. The CST/CSN work group does not sug-
est that diabetic kidney transplant recipients
outinely receive aspirin for primary prevention.

e agree with the KDIGO guideline that a
andomized trial is needed to properly address
his clinical question.

2. If locally available, the CST/CSN work
roup recommends the involvement of special-
zed diabetes clinical teams for the management

f transplant recipients with diabetes.
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ommentary onChapter 16:Hypertension,
yslipidemias, TobaccoUse andObesity

Hypertension

The work group agreed with the first 2 recom-
endations regarding blood pressure measure-
ent (Box 16). Diagnosis and management of

ypertension in Canada is based on the consen-
us recommendations of the Canadian Hyperten-
ion Education Program, which recommends a
lood pressure target of 130/80 mm Hg for
idney transplant recipients.52 The work group
elieved that the third suggestion (not graded)
equired comment. A recent meta-analysis (pub-
ished shortly before the KDIGO guideline) of
andomized trials in kidney transplant recipients
ound that calcium channel blockers were associ-
ted with a 25% decrease in graft loss (RR, 0.75;
5% CI, 0.57-0.99) and a significant improve-
ent in GFR (mean difference, 4.5 mL/min;

Box 15. KDIGO Recommendations Concerning
Diabetes Mellitus

15.1: SCREENING FOR NEW-ONSET DIABETES
AFTER TRANSPLANTATION

15.1.1: We recommend screening all nondiabetic
KTRs with fasting plasma glucose, oral glucose toler-
ance testing, and/or HbA1c (1C) at least: weekly for 4
weeks (2D); every 3 months for 1 year (2D); and
annually, thereafter. (2D) [see comments]

15.1.2: We suggest screening for NODAT with fasting
glucose, oral glucose tolerance testing, and/or HbA1c

after starting, or substantially increasing the dose, of
CNIs, mTORi, or corticosteroids. (2D) [see comments]

15.2: MANAGING NODAT OR DIABETES PRESENT
AT TRANSPLANTATION

15.2.1: If NODAT develops, consider modifying the
immunosuppressive drug regimen to reverse or amelio-
rate diabetes, after weighing the risk of rejection and
other potential adverse effects. (Not Graded) [CST/CSN
workgroup concurs]

15.2.2: Consider targeting HbA1c 7.0-7.5%, and avoid
targeting HbA1c �6.0%, especially if hypoglycemic reac-
tions are common.(Not Graded) [CST/CSN workgroup
concurs]

15.2.3: We suggest that, in patients with diabetes,
aspirin (65-100 mg/day) use for the primary prevention of
CVD be based on patient preferences and values,
balancing the risk for ischemic events to that of bleeding.
(2D) [see comments]

Abbreviations: CNI, calcineurin inhibitor; CVD, cardio-
ascular disease; HbA1c, hemoglobin A1c; KTR, kidney
ransplant recipient; mTORi, mammalian target of rapamy-
in inhibitor; NODAT, new-onset diabetes after transplanta-
ion.
5% CI, 2.2-6.7).53 Direct comparisons between I
alcium channel blockers and ACE inhibitors
ere not conclusive. However, in the compari-

on of dihydropyridine to nondihydropyridine
alcium channel blockers, the investigators found
ignificantly lower serum creatinine levels with a
rend toward improved GFR for the dihydropyri-
ines. The investigators suggested that calcium
hannel blockers may be the preferred first-line
ntihypertensive for kidney transplant recipi-
nts.53 A Canadian trial comparing ramipril with
lacebo in renal transplant recipients with protein-
ria currently is underway and will address the
DIGO research recommendation regarding the

ffect of ACE inhibitors on patient and allograft
urvival.54

ImplicationsWithinCanadianHealthCare

1. Given the recent evidence, the CST/CSN
ork group believes that calcium channel block-

rs should be used as first-line antihypertensive
gents in kidney transplant recipients. Because
f the potential for significant drug-drug interac-
ions between some immunosuppressive agents
nd nondihydropyridines, as well as the sugges-
ion of better kidney function with dihydropyri-
ines, the work group prefers the latter subclass
f calcium channel blockers as first line. For
atients with significant proteinuria, ACE inhibi-
ors and angiotensin receptor blockers are an
ption and will decrease proteinuria. However, it
s not known whether use of these agents will
mprove patient or allograft survival.

Dyslipidemia

It is noted that the KDIGO statements concern-
ng dyslipidemia (Box 16) are based on previ-
usly published Kidney Disease Outcomes Qual-
ty Initiative (KDOQI) guidelines because there
as no new evidence available at the time to
arrant modification. However, the updated Ca-
adian Cardiovascular Society guidelines have
een published recently.55 Substantial changes
ave been made to lipid targets in these recom-
endations based on levels of cardiovascular

isk. Although transplant patients are not covered
pecifically in these guidelines, the work group
elieves that all renal transplant recipients, regard-
ess of the presence or absence of specific cardio-
ascular risk factors, should be assumed to carry
igh cardiovascular risk and be treated as such.

n the 2009 Canadian guidelines, the target low-
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ensity lipoprotein (LDL) cholesterol level for
igh-risk patients is �2.0 mmol/L.55

ImplicationsWithinCanadianHealthCare

1. Transplant physicians have a choice be-
ween following the KDIGO guidelines or the
anadian Cardiovascular Society guidelines for

he treatment of dyslipidemia. Given the recent
vidence incorporated in the Canadian guide-
ines, the CST/CSN work group suggests that
hese guidelines be used for the management of
idney transplant recipients.
2. Based on this information, we suggest that

Box 16. KDIGO Recommendations Concerning H

16.1: HYPERTENSION
16.1.1: We recommend measuring blood pressure at e
16.1.2: We suggest maintaining blood pressure at �13

and �90th percentile for sex, age, and height if �18 years
16.1.3: To treat hypertension (Not Graded): use any cla

and drug–drug interactions; and when urine protein excre
years old, consider an ACE-I or an ARB as first-line therap

16.2: DYSLIPIDEMIAS
(These recommendations are based on KDOQI Dyslipi
16.2.1: Measure a complete lipid profile in all adult (�

(based on KDOQI Dyslipidemia Recommendation 1): 2-
treatment or other conditions known to cause dyslipidemia

16.2.2: Evaluate KTRs with dyslipidemias for seconda
[CST/CSN workgroup concurs]

16.2.2.1: For KTRs with fasting triglycerides �500 mg
underlying cause, treat with: Adults: therapeutic lifestyle
Recommendation 4.1); Adolescents: therapeutic lifestyle
workgroup concurs]

16.2.2.2: For KTRs with elevated LDL-C: Adults: If LDL
mg/dL (�2.59 mmol/L) (based on KDOQI Guideline 4.2)
reduce LDL-C to �130 mg/dL (�3.36 mmol/L) (based on K

16.2.2.3: For KTRs with normal LDL-C, elevated tri
mg/dL (�2.59 mmol/L), fasting triglycerides �200 mg
mmol/L), treat to reduce non-HDL-C to �130 mg/dL (�3
LDL-C �130 mg/dL (�3.36 mmol/L), fasting triglyceride
(�4.14 mmol/L), treat to reduce non-HDL-C to �160
[CST/CSN workgroup concurs]

16.3: TOBACCO USE
16.3.1: Screen and counsel all KTRs, including adolesc

medical record. (Not Graded). Screen during initial tra
[CST/CSN workgroup concurs]

16.3.2: Offer treatment to all patients who use tobacco.
16.4: OBESITY
16.4.1: Assess obesity at each visit. (Not Graded). M

Calculate BMI at each visit. Measure waist circumference
is �35 kg/m2. [see comments]

16.4.2: Offer a weight-reduction program. [CST/CSN w

Abbreviations: ACE-I, angiotensin-converting enzyme
ndex; HDL-C, high-density lipoprotein cholesterol; KDO
ransplant recipient; LDL-C, low-density lipoprotein cholest
idney transplant recipients with an increased d
DL cholesterol level be treated to a target �2.0
mol/L.

TobaccoUse

This section had 2 recommendations about
creening and management of tobacco cessation
Box 16). Although neither was graded, the work
roup believed that they were reasonable given
he negative health consequences of tobacco use.

Obesity

KDIGO defines adult obesity on the basis of
ody mass index �30 kg/m2, with a recommen-

nsion, Dyslipidemias, Tobacco Use, and Obesity

ic visit. (1C) [CST/CSN workgroup concurs]
g systolic and �80 mm Hg diastolic if �18 years of age,
) [CST/CSN workgroup concurs]

ntihypertensive agent; monitor closely for adverse effects
1 g/day for �18 years old and �600 mg/m2/24 h for �18
comments]

Guidelines and are thus Not Graded)
ars old) and adolescent (puberty to 18 years old) KTRs
ths after transplantation; 2-3 months after a change in
ast annually, thereafter. [CST/CSN workgroup concurs]
es (based on KDOQI Dyslipidemia Recommendation 3)

5.65 mmol/L) that cannot be corrected by removing an
es and a triglyceride lowering agent (based on KDOQI
es (based on KDOQI Recommendation 5.1). [CST/CSN

0 mg/dL (�2.59 mmol/L), treat to reduce LDL-C to �100
scents: If LDL-C �130 mg/dL (�3.36 mmol/L), treat to
Guideline 5.2). [see comments]
des and elevated non-HDL-C: Adults: If LDL-C �100
2.26 mmol/L), and non- HDL-C �130 mg/dL (�3.36
ol/L) (based on KDOQI Guideline 4.3); Adolescents: If

0 mg/dL (�2.26 mmol/L), and non-HDL-C �160 mg/dL
L (�4.14 mmol/L) (based on KDOQI Guideline 5.3).

nd children, for tobacco use, and record the results in the
t hospitalization. Screen at least annually, thereafter.

raded) [CST/CSN workgroup concurs]

height and weight at each visit, in adults and children.
eight and physical appearance suggest obesity, but BMI

p concurs]

r; ARB, angiotensin II receptor blocker; BMI, body mass
ney Disease Outcomes Quality Initiative; KTR, kidney
yperte

ach clin
0 mm H
old. (2C
ss of a
tion �
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Knoll et al236
en and �88 cm in women also be included.
owever, the 2009 Canadian Cardiovascular
ociety guidelines55 emphasize abdominal obe-
ity as a major cardiovascular risk factor by
ncluding the International Diabetes Federa-
ion classification of metabolic syndrome in
he document.56 Waist circumferences defined
n this document are different from the KDIGO
ecommendation and are uniformly more strin-
ent. These include values �94 cm in men of
uropean descent; �90 cm in South Asian,
hinese, and Japanese men; and �80 cm in all
omen.55 The document also recommends that
outh Asian values be used in Aboriginal popu-

ations.55

ImplicationsWithinCanadianHealthCare

1. The 2009 Canadian Cardiovascular Soci-
ty guidelines provide a country-specific eth-
icity-specific set of recommendations for de-
ning obesity that extend to metabolic
yndrome. Given the ethnic diversity in the
anadian kidney transplant population, the
ST/CSN work group recommends that the
anadian Cardiovascular Society guidelines
e used for defining obesity and metabolic
yndrome.

ommentary onChapter 17: Cardiovascular
iseaseManagement

This chapter had 2 recommendations (Box 17)
egarding the management of cardiovascular dis-
ase that our group believed were reasonable and
eeded no further comment.

ommentary onChapter 18: Cancer of the Skin
ndLip

This chapter includes 2 recommendations and
suggestions regarding both the prevention and

Box 17. KDIGO Recommendations Concerning
Cardiovascular Disease Management

17.1: Consider managing CVD at least as intensively
in KTRs as in the general population, with appropriate
diagnostic tests and treatments. (Not Graded) [CST/CSN
workgroup concurs]

17.2: We suggest using aspirin (65-100 mg/day) in all
patients with atherosclerotic CVD, unless there are
contraindications. (2B) [CST/CSN workgroup concurs]

Abbreviations: CVD, cardiovascular disease; KTR, kid-

rey transplant recipient.
anagement of skin cancers in kidney transplant
ecipients (Box 18). All recommendations and
uggestions are based on low- to moderate-level
vidence, but are common sense and involve
inimal intervention. The work group noted 2

reas of discussion that deviate from Canadian
ractice and require further comment. The
DIGO guidelines suggest that patients with a
istory of skin cancer be offered treatment with
ral acitretin if there are no contraindications
18.6). Although acitretin is available in Canada,
his medication rarely is prescribed by transplant
hysicians or dermatologists for renal transplant
ecipients in Canada, likely because of its unfa-
orable side-effect profile.
At the time of publication, the KDIGO guide-

ine committee determined that there was unclear
vidence to recommend an immunosuppressive
edication change to decrease the incidence of

kin cancer. Since then, 2 small trials have been
eported that suggested that conversion to siroli-
us from CNI-based immunosuppression therapy
ay decrease the incidence of skin cancer in

enal transplant recipients with a history of non-
elanoma skin cancer (NMSC). A single-center,

Box 18. KDIGO Recommendations Concerning Cancer of
the Skin and Lip

18.1: We recommend that KTRs, especially those
who have fair skin, live in high sun-exposure climates,
have occupations requiring sun exposure, have had
significant sun exposure as a child, or have a history of
skin cancer, be told that their risk of skin and lip cancer is
very high. (1C) [CST/CSN workgroup concurs]

18.2: We recommend that KTRs minimize life-long
sun exposure and use appropriate ultraviolet light block-
ing agents. (1D) [CST/CSN workgroup concurs]

18.3: We suggest that adult KTRs perform skin and lip
self-examinations and report new lesions to a health-
care provider. (2D) [CST/CSN workgroup concurs]

18.4: For adult KTRs, we suggest that a qualified
health professional, with experience in diagnosing skin
cancer, perform annual skin and lip examination on
KTRs, except possibly for KTRs with dark skin pigmenta-
tion. (2D) [CST/CSN workgroup concurs]

18.5: We suggest that patients with a history of skin or
lip cancer, or premalignant lesions, be referred to and
followed by a qualified health professional with experi-
ence in diagnosing and treating skin cancer. (2D) [CST/
CSN workgroup concurs]

18.6: We suggest that patients with a history of skin
cancer be offered treatment with oral acitretin, if there are
no contraindications. (2B) [see comments]

Abbreviation: KTR, kidney transplant recipient.
andomized, assessor-blinded, controlled trial re-
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orted on patients switched to sirolimus therapy
n � 25) versus remaining on their present immu-
osuppression therapy (n � 19).57 At 1 year,
atients in the sirolimus arm showed improve-
ent in premalignant skin dysplasia and a lower

ate of new NMSC. A multicenter randomized
rial involving 86 patients has shown similar
esults.58 After a mean follow-up of approxi-
ately 19 months, those randomly assigned to

irolimus therapy (n � 39) compared with a CNI
egimen (n � 47) had a lower yearly rate of
MSC and squamous cell carcinoma.

ImplicationsWithinCanadianHealthCare

1. Acitretin is not commonly used in Cana-
ian transplant recipients with skin cancer. Given
hat there is moderate evidence of efficacy based
n randomized trials, the option of acitretin
hould be discussed and a decision to initiate
herapy should be based on perceived risks and
enefits to the patient.
2. Given recent evidence, the CST/CSN work

roup suggests that a switch to sirolimus therapy
e considered in patients with a history of
MSC. The decision to switch will need to take

nto account patient preference, cost, and other
linical factors (eg, the presence of significant
roteinuria).

ommentary onChapter 19:
on-SkinMalignancies

This chapter contains no graded recommenda-
ions or suggestions (Box 19). The work group
eviewed cancer screening guidelines published
y Health Canada, Provincial Cancer Agencies,
he Canadian Task Force on Preventative Health

Box 19. KDIGO Recommendations Concerning
Non-Skin Malignancies

19.1: Develop an individualized screening plan for
each KTR that takes into account the patient’s past
medical and family history, tobacco use, competing risks
for death, and the performance of the screening method-
ology. (Not Graded) [CST/CSN workgroup concurs]

19.2: Screen for the following cancers as per local
guidelines for the general population (Not Graded):
Women: cervical, breast and colon cancer; Men: prostate
and colon cancer. [see comments]

19.3: Obtain hepatic ultrasound and alpha feto-protein
every 12 months in patients with compensated cirrhosis.
(Not Graded) [CST/CSN workgroup concurs]
wAbbreviation: KTR, kidney transplant recipient.
are, and subspecialty medical societies. In al-
ost all instances, Canadian guidelines for can-

er screening align with those discussed in the
DIGO guideline. Regarding screening for cer-
ical cancer, it is important to note that many
rovinces and the Society of Obstetricians and
ynecologists of Canada recommend Papanico-

aou smears every 2-3 years in women with no
istory of cervical dysplasia and 3 negative test
esults.59 Because cervical cancer may develop
ore rapidly and be more aggressive in trans-

lant recipients, annual screening has been recom-
ended.60,61 Some provinces (Alberta, Manitoba,
ntario, and Nova Scotia) advocate for yearly

creening in immunosuppressed individuals.

ImplicationsWithinCanadianHealthCare

1. Canadian kidney transplant recipients
hould undergo routine population-based screen-
ng for breast and colorectal cancer according to
rovincial and national guidelines. Given the
ncreased risk, female transplant recipients should
ndergo cervical screening yearly after the onset
f sexual activity.

ommentary onChapter 20:Managing
ancerWithReductionof
mmunosuppressiveMedication

This chapter contains 2 suggestions related to
decrease in immunosuppressive medications in

ransplant recipients with cancer (Box 20). The

ox 20. KDIGO Recommendations Concerning Managing
Cancer with Reduction of

Immunosuppressive Medication

20.1: We suggest consideration be given to reducing
immunosuppressive medications for KTRs with cancer.
(2C) [CST/CSN workgroup concurs]

20.1.1: Important factors for consideration include
(Not Graded): the stage of cancer at diagnosis; whether
the cancer is likely to be exacerbated by immunosuppres-
sion; the therapies available for the cancer; whether
immunosuppressive medications interfere with ability to
administer the standard hemotherapy. [CST/CSN work-
group concurs]

20.2: For patients with Kaposi sarcoma, we suggest
using mTORi along with a reduction in overall immunosup-
pression. (2C) [CST/CSN workgroup concurs]

Abbreviations: KTR, kidney transplant recipient; mTORi,
ammalian target of rapamycin inhibitor.
ork group agreed with KDIGO suggestions and
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ecognizes that immunosuppressive medication
or transplant recipients with cancer must be
ndividualized.

ommentary onChapter 21: Transplant
oneDisease

At the time of transplantation, kidney trans-
lant recipients carry the skeletal manifestations
f the complex disorder known as chronic kid-
ey disease (CKD)–mineral and bone disorder
CKD-MBD). Normalizing renal function leads
o an improvement in CKD-MBD, but ongoing
bnormalities in bone turnover persist and range
rom high bone turnover associated with persis-
ent secondary hyperparathyroidism to adynamic
one disease.62,63 Measurements of bone min-
ral density (BMD) cannot recognize alterations
n bone quality associated with CKD-MBD. The
DIGO work group emphasized that only bone
istomorphometric evaluation accurately identi-
es the underlying pathobiologic state. It gener-
lly is accepted that BMD usually decreases in
he first posttransplant year (particularly associ-
ted with high-dose glucocorticoid therapy) with
leveling off thereafter.64,65 Unfortunately, evi-
ence linking low BMD with fracture incidence
n CKD or kidney transplantation is weak and
nconsistent. Furthermore, if kidney transplant
ecipients experience worsening graft function,
MD cannot distinguish between the increasing
iversity of the underlying CKD-MBD. For these
easons, we agree that BMD measurement be
eserved for high-risk transplant recipients with
stimated GFR �30 mL/min/1.73 m2 and avoided
or those with CKD stages 4-5T.

The KDIGO guideline identified vitamin D
eficiency (defined as serum 25 hydroxyvitamin
level �40 nmol/L) as a very common finding,

resent in approximately half of all transplant
atients both in the first year after transplant and
ater, whereas “insufficiency” (�75 nmol/L) af-
ected three-fourths of this population (Box 21).
n a recent report (n � 5,000), only 35% of
anadians were found to have a serum 25 hy-
roxyvitamin D level �75 nmol/L.66 Unfortu-
ately, serum 25 hydroxyvitamin D assays are
xpensive and may not be freely available in all
anadian jurisdictions for routine clinical care.
Our work group recognized the difficulties

hat the KDIGO guideline committee encoun-

ered in analyzing the evidence supporting the i
se of either vitamin D analogues or bisphospho-
ates in transplantation. There are no random-
zed trials that show the beneficial or harmful
ffects on patient-level outcomes, in particular,
ractures, hospitalization, or mortality. Although
oth vitamin D analogues and bisphosphonates
esulted in some increase in BMD, the limited
one histologic data available suggest that they
redispose to the development of adynamic bone
urnover.67,68 Moreover, the KDIGO guideline
as unable to provide guidance for the selection
f patients using bone densitometric criteria given
he difficulties of interpretation described. In
atients with CKD stages 4-5T, we agree with
he KDIGO guideline that patients should be
anaged as for patients with CKD stages 4-5 not

n dialysis therapy. This topic has been reviewed
n the CSN commentary on the KDIGO CKD-

BD guideline.69

ImplicationsWithinCanadianHealthCare

1. Although nutritional vitamin D insuffi-
iency/deficiency is so common in Canadian
idney transplant recipients as to warrant routine
upplementation, to date there is no evidence for
enefits resulting from supplementation to “suffi-
ient” levels of serum 25 hydroxyvitamin D
�75 nmol/L) and the clinical harm has not been
efined. An ongoing clinical trial in transplanta-
ion hopefully will address some of these ques-
ions.70

2. Bone histologic evaluation may provide
elevant information about underlying CKD-

BD (allowing physicians to withhold bisphos-
honate therapy from patients with pre-existing
dynamic bone disease). In clinical practice,
one biopsy in transplant recipients rarely is
vailable in Canada. Canadian physicians there-
ore must rely on surrogate markers of renal
steodystrophy (eg, levels of serum calcium,
hosphate, parathyroid hormone, etc) before
aking decisions about therapeutic intervention.
3. In patients with CKD stages 1-3T who

ave no biochemical evidence of CKD-MBD, it
s reasonable to assess and treat patients for their
uture fracture risk according to the recent guide-
ines established for the general population by
steoporosis Canada.71 This risk includes consid-

ration of age, sex, prior osteoporotic fracture,
MD, and other significant risk factors, includ-
ng glucocorticoid use. Management would in-
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lude routine supplementation with vitamin D
800-2,000 U/d) and calcium (1,000-1,500 mg/d
f total elemental calcium intake), with specific
harmacotherapy based on overall risk of frac-
ure, including bisphosphonate therapy when
ppropriate.

4. Bone densitometry should not be used
outinely in patients with CKD stages 4-5T to
orm the basis of diagnostic and therapeutic
ecisions. Although there is very good evidence
o support the efficacy and safety of therapies
urrently used to decrease fracture risk in the
eneral population, there is little or no evidence
o support their use in kidney transplant patients

Box 21. KDIGO Recommendation

21.1: In patients in the immediate post-kidney trans
phosphorus at least weekly, until stable. (1B) [CST/CSN w

21.2: In patients after the immediate post-kidney transp
serum calcium, phosphorus and PTH on the presence and
(Not Graded) [CST/CSN workgroup concurs]

21.2.1: Reasonable monitoring intervals would be
phosphorus, every 6-12 months; and for PTH, once, wit
progression. In CKD stage 4T, for serum calcium and pho
CKD stage 5T, for serum calcium and phosphorus, every 1
measurement of alkaline phosphatases annually, or m
workgroup concurs]

21.2.2: In CKD patients receiving treatments for CKD–
reasonable to increase the frequency of measurements t
workgroup concurs]

21.2.3: It is reasonable to manage these abnormalities
workgroup concurs]

21.3: In patients with CKD stages 1-5T, we suggest th
testing determined by baseline values and interventions. (

21.4: In patients with CKD stages 1-5T, we suggest
treatment strategies recommended for the general popula

21.5: In patients with an eGFR greater than approximat
months after kidney transplant if they receive corticoste
population (2D) [see comments]

21.6: In patients in the first 12 months after kidney trans
and low BMD, we suggest that treatment with vitamin D, ca
comments]

21.6.1: We suggest that treatment choices be influence
of calcium, phosphorus, PTH, alkaline phosphatases, and

21.6.2: It is reasonable to consider a bone biopsy to gui
to the high incidence of adynamic bone disease. (Not Grad

21.6.3: There are insufficient data to guide treatment
concurs]

21.7: In patients with CKD stages 4-5T, we suggest that
predict fracture risk as it does in the general population
disease. (2B) [CST/CSN workgroup concurs]

21.8: In patients with CKD stages 4-5T with a known low
4-5 not on dialysis. (2C) [CST/CSN workgroup concurs]

Abbreviations: BMD, bone mineral density; CKD, chronic
one disorders; eGFR, estimated glomerular filtration rate;
ith advanced renal failure. p
ommentary onChapter 22:
ematological Complications

This section has one level-1 recommendation
bout using ACE inhibitors for the initial treat-
ent of erythrocytosis (Box 22), which our work

roup agreed with. The other recommendations
ere not graded. The section on anemia is based

argely on the KDOQI Clinical Practice Guide-
ines and Clinical Practice Recommendations
or Anemia in Chronic Kidney Disease, as well
s the 2007 update.72-74 In the absence of spe-
ific trials in transplantation, the guidelines rec-
mmend treatment of anemia similar to that for

erning Transplant Bone Disease

eriod, we recommend measuring serum calcium and
up concurs]
riod, it is reasonable to base the frequency of monitoring
tude of abnormalities, and the rate of progression of CKD.

raded): In CKD stages 1-3T, for serum calcium and
equent intervals depending on baseline level and CKD
s, every 3-6 months; and for PTH, every 6-12 months. In
ths; and for PTH, every 3-6 months. In CKD stages 3-5T,
quently in the presence of elevated PTH. [CST/CSN

or in whom biochemical abnormalities are identified, it is
tor for efficacy and side effects. (Not Graded) [CST/CSN

patients with CKD stages 3-5. (Not Graded) [CST/CSN

H)D (calcidiol) levels might be measured, and repeated
e comments]
amin D deficiency and insufficiency be corrected using
C) [see comments]
mL/min/1.73 m2, we suggest measuring BMD in the first 3
or have risk factors for osteoporosis as in the general

ith eGFR greater than approximately 30 mL/min/1.73 m2

alfacalcidiol, or bisphosphonates be considered.(2D) [see

presence of CKD–MBD, as indicated by abnormal levels
)D. (2C) [see comments]
tment, specifically before the use of bisphosphonates due
e comments]

he first 12 months. (Not Graded) [CST/CSN workgroup

esting not be performed routinely, because BMD does not
MD does not predict the type of kidney transplant bone

we suggest management as for patients with CKD stages

y disease; CKD-MBD, chronic kidney disease–mineral and
arathyroid hormone.
s Conc
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ncluding the use of erythropoiesis-stimulating
gents (ESAs). Although no maximum hemoglo-
in level target has been defined for transplant
atients on ESA therapy, a recent cohort study
ound that hemoglobin level �140 g/L with an
SA was associated with a significant increase in
ortality in renal transplant recipients.75

ImplicationsWithinCanadianHealthCare

1. Pending specific data from transplant tri-
ls, the CST/CSN work group agrees that anemia
hould be managed in a manner similar to that
or patients with CKD. Based on this evidence, a
arget hemoglobin level of 110 g/L is recom-
ended for patients with CKD (acceptable range,

00-120 g/L).76

ommentary onChapter 23:Hyperuricemia
ndGout

This chapter has 3 suggestions and one level-1
ecommendation (Box 23). The suggestions seem
easonable and our work group is in agreement
ith all of them. The level-1 recommendation
eserves further comment. In general, we agree
hat the combination of allopurinol and azathio-
rine should be avoided because of the known
nteraction. However, there will be situations in
hich the use of other antiproliferative agents
ay not be possible. In these circumstances,

ecreased-dose azathioprine and low-dose allo-

Box 22. KDIGO Recommendations Concerning
Hematological Complications

22.1: Perform a complete blood count at least (Not
Graded): daily for 7 days, or until hospital discharge,
whichever is earlier; two to three times per week for
weeks 2-4; weekly for months 2-3; monthly for months
4-12; then at least annually, and after any change in
medication that may cause neutropenia, anemia or
thrombocytopenia. [CST/CSN workgroup concurs]

22.2: Assess and treat anemia by removing underly-
ing causes whenever possible and using standard mea-
sures applicable to CKD. (Not Graded) [see comments]

22.3: For treatment of neutropenia and thrombocyto-
penia, include treatment of underlying causes whenever
possible. (Not Graded) [CST/CSN workgroup concurs]

22.4: We recommend using ACE-Is or ARBs for initial
treatment of erythrocytosis. (1C) [CST/CSN workgroup
concurs]

Abbreviations: ACE-I, angiotensin-converting enzyme
nhibitor; ARB, angiotensin II receptor blocker; CKD, chronic
idney disease.
urinol can be combined safely.77,78 Treatment n
f asymptomatic hyperuricemia is not recom-
ended in the general population or kidney

ransplant recipients. A recent secondary analysis
f the Symphony Trial (n � 1,645) did not find
n independent association between uric acid
evel and transplant kidney function at 3 years.79

ImplicationsWithinCanadianHealthCare

1. The CST/CSN work group recommends
hat uric acid not be measured as part of routine
osttransplant care given that nearly 80% of
idney transplant recipients have hyperuricemia
nd treatment is not recommended in the absence
f symptoms (ie, gout, uric acid stones, or tophi).
owever, uric acid should be measured in those

eceiving treatment for or suspected of having
out, uric acid stones, or tophi.

ommentary onChapter 24: Growth
ndDevelopment

This section has 3 recommendations (Box 24)
hat the work group believed were reasonable
nd were in agreement with. Although recombi-
ant human growth hormone (rhGH) is expen-
ive and not approved for growth failure in
ransplant recipients, it is available and funded
cross most provinces for transplant recipients
ith growth retardation. With regard to the issue
f steroid therapy, most Canadian pediatric trans-
lant programs use steroid minimization proto-
ols with low-dose alternate-day prednisone, with
nly a few programs using steroid avoidance or
ithdrawal in an effort to maximize growth
otential.

Box 23. KDIGO Recommendations Concerning
Hyperuricemia and Gout

23.1: We suggest treating hyperuricemia in KTRs
when there are complications, such as gout, tophi, or uric
acid stones. (2D) [CST/CSN workgroup concurs]

23.1.1: We suggest colchicine for treating acute gout,
with appropriate dose reduction for reduced kidney
function and concomitant CNI use. (2D) [CST/CSN
workgroup concurs]

23.1.2: We recommend avoiding allopurinol in pa-
tients receiving azathioprine. (1B) [see comments]

23.1.3: We suggest avoiding NSAIDs and COX-2
inhibitors whenever possible. (2D) [CST/CSN workgroup
concurs]

Abbreviations: CNI, calcineurin inhibitor; COX-2, cyclo-
xygenase 2; KTR, kidney transplant recipient; NSAID;

onsteroidal anti-inflammatory drug.
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ImplicationsWithinCanadianHealthCare

1. rhGH is used in Canadian pediatric trans-
lant programs. Although short-term data sup-
ort this practice, long-term studies are needed
valuating final adult height in the transplant
opulation. Although steroid minimization proto-
ols are used at many Canadian pediatric trans-
lant programs, the work group is concerned
bout the lack of long-term data evaluating
llograft survival.

ommentary onChapter 25: Sexual
unction andFertility

This chapter had sections on sexual function
nd female and male fertility. All recommenda-
ions in this chapter (Box 25) were based on
ommon sense or reasonable interpretations of
he currently available data. Our work group
greed that pregnant kidney transplant recipients
hould be managed by an obstetrician with expe-
ience in high-risk pregnancies. Because such
pecialists may be centrally located within larger
rban centers, this may require considerable travel
or those in smaller cities or rural areas. In
ddition to mTOR inhibitors, our group wanted
o note that valganciclovir has been associated
ith inhibition of spermatogenesis and subse-
uent infertility in animal models. The product
onograph also states that in men, valganciclo-

ir at the recommended doses may cause tempo-
ary or permanent inhibition of spermatogenesis.
his information should be shared with male

Box 24. KDIGO Recommendations Concerning Growth
and Development

24.1: We recommend measuring growth and develop-
ment in children (1C): at least every 3 months if �3 years
old (including head circumference) (Not Graded); every 6
months in children �3 years until final adult height. (Not
Graded) [CST/CSN workgroup concurs]

24.2: We recommend using rhGH 28 IU/m2/week (or
0.05 mg/kg/day) in children with persistent growth failure
after kidney transplantation. (1B) [CST/CSN workgroup
concurs]

24.3: We suggest minimizing or avoiding corticoste-
roid use in children who still have growth potential. (2C)
[CST/CSN workgroup concurs]

Abbreviation: rhGH, recombinant human growth hor-
one.
ransplant recipients before initiating therapy. i
ImplicationsWithinCanadianHealthCare

1. The CST/CSN work group agrees with the
DIGO guideline suggesting that pregnancy be
eferred until at least 1 year posttransplantation
nd to proceed only if kidney function is stable
ith minimal proteinuria (protein excretion �1
/d). The work group realizes that high-risk
bstetrical care may not be available in all areas

Box 25. KDIGO Recommendations Concerning Sexual
Function and Fertility

25.1: SEXUAL FUNCTION
25.1.1: Evaluate adults for sexual dysfunction after

kidney transplantation. (Not Graded) [CST/CSN work-
group concurs]

25.1.2: Include discussion of sexual activity and coun-
seling about contraception and safe sex practices in
follow-up of adult KTRs. (Not Graded) [CST/CSN work-
group concurs]

25.2: FEMALE FERTILITY
25.2.1: We suggest waiting for at least 1 year after

transplantation before becoming pregnant, and only
attempting pregnancy when kidney function is stable with
�1 g/day proteinuria. (2C) [CST/CSN workgroup con-
curs]

25.2.2: We recommend that MMF and EC-MPS be
discontinued or replaced with azathioprine before preg-
nancy is attempted. (1A) [CST/CSN workgroup concurs]

25.2.3: We suggest that mTORi be discontinued or
replaced before pregnancy is attempted. (2D) [CST/CSN
workgroup concurs]

25.2.4: Counsel female KTRs with child-bearing poten-
tial and their partners about fertility and pregnancy as
soon as possible after transplantation. (Not Graded)
[CST/CSN workgroup concurs]

25.2.5: Counsel pregnant KTRs and their partners
about the risks and benefits of breastfeeding. (Not
Graded) [CST/CSN workgroup concurs]

25.2.6: Refer pregnant patients to an obstetrician with
expertise in managing high-risk pregnancies. (Not
Graded) [see comments]

25.3: MALE FERTILITY
25.3.1: We suggest that male KTRs and their partners

be advised that: male fertility may improve after kidney
transplantation (2D); pregnancies fathered by KTRs
appear to have no more complications than those in the
general population. (2D) [CST/CSN workgroup concurs]

25.3.2: We recommend that adult male KTRs be
informed of the possible risks of infertility from mTORi.
(1C) [CST/CSN workgroup concurs]

25.3.2.1: We suggest that adult male KTRs who wish
to maintain fertility should consider avoiding mTORi, or
banking sperm prior to mTORi use. (2C) [CST/CSN
workgroup concurs]

Abbreviations: EC-MPS, enteric-coated mycopheno-
ate sodium; KTR, kidney transplant recipient; MMF, myco-
henolate mofetil; mTORi, mammalian target of rapamycin
nhibitor.
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f the country. This may require significant
ravel or temporary relocation for pregnant trans-
lant patients.

ommentary onChapter 26: Lifestyle

This chapter has one level-1 recommendation
Box 26) that is reasonable and based on com-
on sense, as well as extrapolation from the

eneral population literature. Our work group
as in agreement with this recommendation.
owever, implementation will be difficult given

he level of inactivity and weight gain that is
ommon in our transplant population.

ommentary onChapter 27:MentalHealth

This chapter has 1 recommendation (not
raded; Box 27) suggesting that questioning about
nxiety and depression be included in routine
osttransplant care, which our work group was in
greement with.

CONCLUSION

The KDIGO Clinical Practice Guideline for the
are of Kidney Transplant Recipients provides
nswers to important clinical questions that will be
seful to physicians, policy makers, and patients
eviewing aspects of their own care. The guideline
uthors used a structured objective method to link
ecommendations to the strength of the evidence.
s noted by Chapman,80 perhaps the most impor-

ant aspect of this guideline is that it highlights the
enuous body of evidence that guides our day-to-
ay management of kidney transplant recipients.
his commentary has reviewed the KDIGO guide-

ine and positioned the recommendations in the
ontext of Canadian practice and the Canadian
ealth care system. Although some positions taken
n this commentary have differed from the original
uideline, this usually has been the result of inad-
quacies in the data.28 The CST and CSN recognize
his limitation and agree that improvements in care
ill come only by expanding our evidence base
ith methodologically rigorous randomized trials

Box 26. KDIGO Recommendations
Concerning Lifestyle

26: We recommend that patients are strongly encour-
aged to follow a healthy lifestyle, with exercise, proper
diet, and weight reduction as needed. (1C) [CST/CSN
r
workgroup concurs]
hat address outcomes relevant to renal transplant
ecipients.
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