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Disclaimer

SECTION I: USE OF THE CLINICAL
 PRACTICE GUIDELINE

This Clinical Practice Guideline document is based upon
the best information available as of March 2009. It is
designed to provide information and assist decision-
 making. It is not intended to define a standard of care, and
should not be construed as one, nor should it be interpret-
ed as prescribing an exclusive course of management. 

Variations in practice will inevitably and appropriately
occur when clinicians take into account the needs of
individual patients, available resources, and limita-
tions unique to an institution or type of practice. Every
health-care professional making use of these recom-
mendations is responsible for evaluating the appropri-
ateness of applying them in the setting of any particu-
lar clinical situation. The recommendations for
research contained within this document are general
and do not imply a specific protocol.

SECTION II: DISCLOSURE

Kidney Disease: Improving Global Outcomes (KDIGO)
makes every effort to avoid any actual or reasonably
perceived conflicts of interest that may arise as a
result of an outside relationship or a personal, profes-
sional, or business interest of a member of the Work
Group.

All members of the Work Group are required to com-
plete, sign, and submit a disclosure and attestation
form showing all such relationships that might be
perceived or actual conflicts of interest. This docu-
ment is updated annually and information is adjust-
ed accordingly. All reported information is published
in its entirety at the end of this document in the Work
Group members’ Biographic and Disclosure
Information section, and is on file at the National
Kidney Foundation (NKF), Managing Agent for
KDIGO.

KDIGO gratefully acknowledges the following sponsors that make our initiatives possible:  Abbott, Amgen, Belo
Foundation, Coca-Cola Company, Dole Food Company, Genzyme, Hoffmann-LaRoche, JC Penney, NATCO-The
Organization for Transplant Professionals, National Kidney Foundation-Board of Directors, Novartis, Robert
and Jane Cizik Foundation, Shire, Transwestern Commercial Services, and Wyeth. KDIGO is supported by a
consortium of sponsors and no funding is accepted for the development of specific guidelines.
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NOMENCLATURE AND DESCRIPTION FOR RATING GUIDELINE 
RECOMMENDATIONS

Within each recommendation, the strength of recommendation is indicated as Level 1, Level 2, 
or Not Graded, and the quality of the supporting evidence is shown as A, B, C, or D.

Reference Keys

Grade* Implications

Patients Clinicians Policy

Level 1 
‘We recommend’

Most people in your situation
would want the recommended

course of action and only a
small proportion would not. 

Most patients should receive the
recommended course of action.

The recommendation can be
adopted as a policy in most

situations.

Level 2 
‘We suggest’

The majority of people in your
situation would want the rec-
ommended course of action,

but many would not. 

Different choices will be appropriate
for different patients. Each patient
needs help to arrive at a manage-
ment decision consistent with her

or his values and preferences.

The recommendation is likely
to require debate and

involvement of stakeholders
before policy can be

 determined.

* The additional category ‘Not Graded’ was used, typically, to provide guidance based on common sense or where the
topic does not allow adequate application of evidence. The most common examples include recommendations regarding
monitoring intervals, counseling, and referral to other clinical specialists. The ungraded recommendations are generally
written as simple declarative statements, but are not meant to be interpreted as being stronger recommendations than
Level 1 or 2 recommendations.

A: High quality of evidence. We are confident that the true effect lies close to that of the estimate of the effect.

B: Moderate quality of evidence. The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different.

C: Low quality of evidence. The true effect may be substantially different from the estimate of the effect.

D: Very low quality of evidence. The estimate of effect is very uncertain, and often will be far from the truth. 
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Conversion Factors of Metric Units to SI Units

Parameter Metric Units Conversion Factor SI Units

Albumin g/dL 10 g/L

Calcium mg/dL 0.2495 mmol/L

Cholesterol mg/dL 0.02586 mmol/L

Creatinine mg/dL 88.4 µmol/L

Creatinine clearance mL/min 0.01667 mL/s

Glucose mg/dL 0.05551 mmol/L

Hemoglobin g/dL 10 g/L

High-density lipoprotein cholesterol (HDL-C) mg/dL 0.02586 mmol/L

Insulin µU/mL 7.175 pmol/L

Low-density lipoprotein cholesterol (LDL-C) mg/dL 0.02586 mmol/L

Neutrophil count #/µL 1 x 106 #/L

Parathyroid hormone pg/mL 1 ng/L

Phosphate (as inorganic phosphorus) mg/dL 0.3229 mmol/L

Platelet count #/µL 1 x 106 #/L

Protein, total g/dL 10 g/L

Titers copies/mL 1000 copies/L

Triglycerides mg/dL 0.01129 mmol/L

Uric acid mg/dL 59.48 µmol/L

Urinary oxalate excretion mg/dL 11.11 µmol/d

Urinary protein excretion g/dL 1000 mg/dL

Vitamin D, 25-Hydroxyvitamin D ng/mL 2.496 nmol/L

Note: Metric unit x conversion factor = SI unit.
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Abstract

The 2009 Kidney Disease: Improving Global Outcomes
(KDIGO) clinical practice guideline on the monitoring,
management, and treatment of kidney transplant recipi-
ents is intended to assist the practitioner caring for
adults and children after kidney transplantation. The
guideline development process followed an evidence-
based approach, and management recommendations
are based on  systematic reviews of relevant treatment
trials. Critical appraisal of the quality of the evidence and
the strength of recommendations followed the Grades
of Recommendation Assessment, Development, and
Evaluation (GRADE) approach. The guideline makes rec-
ommendations for immunosuppression, graft monitoring,

as well as prevention and treatment of infection, cardio-
vascular disease, malignancy, and other complications
that are common in kidney transplant recipients, includ-
ing hematological and bone disorders. Limitations of the
evidence, especially on the lack of definitive clinical out-
come trials, are discussed and suggestions are provided
for future research.

Keywords: Guideline; KDIGO; kidney transplant recipient
care; immunosuppression; graft monitoring; infectious dis-
eases; cardiovascular disease; malignancy; mineral and
bone disorder; hematological complications; hyperuricemia;
gout; growth; sexual function;  fertility; mental health

In citing this document, the following format should be used: Kidney Disease: Improving Global Outcomes (KDIGO)
Transplant Work Group. KDIGO clinical practice guideline for the care of kidney transplant recipients. American Journal
of Transplantation 2009; 9(Suppl 3): S1–S157.
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Since the first successful kidney transplantation in 1954,
there has been an exponential growth in publications deal-
ing with the care of kidney transplant recipients (KTRs). In
addition, the science of conducting and interpreting both
clinical trials and observational studies has become
increasingly controversial and complex. Caring for KTRs
requires specialized knowledge in areas as varied as
immunology, pharmacology, nephrology, endocrinology
and infectious disease. The last two comprehensive clini-
cal practice guidelines on the care of KTRs were published
in 2000 by the American Society of Transplantation and the
European Best Practices Guidelines Expert Group. Both of
these guidelines were based primarily on expert opinion,
not rigorous evidence review. For these reasons, the inter-
national consortium of kidney guideline developers, Kidney
Disease: Improving Global Outcomes (KDIGO), concluded
that a new comprehensive evidence-based clinical practice
guideline for the care of KTRs was necessary.

It is our hope that this document will serve several useful
purposes. Our primary goal is to improve patient care. We
hope to accomplish this in the short term by helping clini-
cians know and better understand the evidence (or lack of
evidence) that determines current practice. By making
this guideline broadly applicable, our purpose is to also
encourage and enable the establishment and develop-
ment of transplant programs worldwide. Finally, by pro-
viding comprehensive evidence-based recommendations,
this guideline will also help define areas where evidence
is lacking and research is needed. Helping to define a
research agenda is an often neglected, but very important
function of clinical practice guideline development.

We used the GRADE system to rate the strength of
 evidence and the strength of recommendations. In 
all, there were only 4 (2%) recommendations in this
guideline for which the overall quality of evidence was

graded ‘A,’ whereas 27 (13.6%) were graded ‘B,’ 77
(38.9%) were graded ‘C,’ and 90 (45.5%) were graded ‘D.’
Although there are reasons other than quality of evidence
to make a grade 1 or 2 recommendation, in general, there
is a correlation between the quality of overall evidence
and the strength of the recommendation. Thus, there
were 50 (25.3%) recommendations graded ‘1’ and 148
(74.7%) graded ‘2.’ There were 3 (1.5%) recommenda-
tions graded ‘1A,’ 16 (8.1%) were ‘1B,’ 18 (9.1%) were
‘1C,’ and 13 (6.6%) were ‘1D.’ There was 1 (0.5%) grad-
ed ‘2A,’ 11 (5.6%) were ‘2B,’ 59 (29.8%) were ‘2C,’ and
77 (38.9%) were ‘2D.’ There were 45 (18.5%) statements
that were not graded.

Some argue that recommendations should not be made
when evidence is weak. However, clinicians still need to
make clinical decisions in their daily practice, and they
often ask ‘what do the experts do in this setting’? We
opted to give guidance, rather than remain silent. These
recommendations were often rated with a low strength
of recommendation and a low strength of evidence, or
were not graded. It is important for the users of this
guideline to be cognizant of this (see Disclaimer). In
every case these recommendations are meant to be a
place for clinicians to start, not stop, their inquiries into
specific management questions pertinent to the patients
they see in daily practice.

We wish to thank Martin Zeier, Co-Chair, along with all of
the Work Group members who volunteered countless
hours of their time developing this guideline. We also
thank the Evidence Review Team members and staff of
the National Kidney Foundation who made this project
possible. Finally, we owe a special debt of gratitude to the
many KDIGO Board members and individuals who volun-
teered time reviewing the guideline, and making very
helpful suggestions.

Foreward

Kai-Uwe Eckardt, MD
KDIGO Co-Chair

Bertram L. Kasiske, MD
KDIGO Co-Chair
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This guideline describes the prevention and treatment of
complications that occur after kidney transplantation. We
do not include pretransplant care. Specifically, we do not
address issues pertinent to the evaluation and manage-
ment of candidates for transplantation, or the evaluation
and selection of kidney donors.

Although many of the issues that are pertinent to KTRs
are also pertinent to recipients of other organ trans-
plants, we intend this guideline to be for KTRs only. We
cover only those aspects of care likely to be different for
KTRs than for patients in the  general population. For
example, we deal with the diagnosis and treatment of
acute rejection, but not with the diagnosis and treatment
of community-acquired pneumonia. We also make 
recommendations pertinent to the management of
immunosuppressive medications and their complications,
including infections, malignancies, and cardiovascular
disease (CVD).

This guideline ends before the kidney fails, either by death
of the recipient with a functioning graft, return to dialysis,
or retransplantation. We do not deal with the preparation of
KTRs for return to dialysis or retransplantation.

This guideline was written for doctors, nurses, coordina-
tors, pharmacists, and other medical professionals who
directly or indirectly care for KTRs. It was not developed
for administrative or regulatory personnel per se. For
example, no attempts were made to develop clinical per-
formance measures. Similarly, this guideline was not writ-
ten for patients directly, although carefully crafted expla-
nations of guideline recommendations could potentially
provide useful information for patients.

This guideline was written for transplant-care providers
throughout the world. As such, it addresses issues that
are important to the care of KTRs in both developed and
developing countries, but nowhere was the quality of
care compromised for utilitarian purposes. Nevertheless,
we recognize that, in many parts of the world, treatment
of end-stage kidney disease (chronic kidney disease
[CKD] stage 5) with dialysis is not feasible, and trans-
plantation can only be offered as a life-saving therapy if
it is practical and cost-effective. Therefore, in providing a
comprehensive, evidence-based guideline for the care of
the KTRs, we were cognizant of the fact that programs
in some areas of the world may need to adopt cost-sav-
ing measures in order to make transplantation possible. 
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