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� INTRODUCTION

• How do we slow the progression of diabetic
nephropathy?

• How do we prevent contrast nephropathy?

• What are the most important cardiovascular risk
factors in patients with decreased renal func-
tion?

These are some of the infinite number of ques-
tions a nephrologist faces during the course of a
normal day’s work. Even if we multiplied these
queries several times over we would still not cover
a significant part of the clinical problems nephro-
logists all over the world face. Modern clinical prac-
tice needs answers of the highest quality if clinicians
are to satisfy the ever-growing need for quality of
care that patients, managers, third-party payers,
politicians and professional organizations demand
of us.

The classic approach to getting high quality infor-
mation – i.e. calling upon one’s experience, repli-
cating what was learned in medical school or ask-
ing experts (if they can be reached in time) – has
been shown to possess biases that impact on its
clinical usefulness1. Indeed, a new landscape has
opened up that increases the level of accountabil-
ity of the individual doctor towards society at large
and patients individually, making the practice of me-
dicine more complex and the need for high quality
relevant clinical information more pressing.

Faced with these constraints, what should the indi-
vidual nephrologist do?

� THE ROLE OF EVIDENCE IN CLINICAL
DECISIONS AND THE DEFINITION 
OF EVIDENCE-BASED NEPHROLOGY

Modern nephrology practice is characterised by
constant change. Regardless of his/her practical field
(clinical, laboratory or imaging), every nephrologist
experiences gaps in his/her knowledge which are com-
mon to all medical specialities. New advances in dia-
gnosis and treatment come thick and fast, creating
difficulties of practice and knowledge for those with
the medical responsibility for caring for patients, so
how can a doctor control innovation and informa-
tion, in order to bring about changes in his/her prac-
tice for the benefit of his/her patients?2

The information the clinician needs can be clas-
sified under four main headings:

• answers to queries and problems emerging
during clinical work3

• updating of knowledge2

• support for teaching and learning activities4 and 

• basic or clinical research5. 

Each one of these roles demands specific infor-
mation whose urgency and importance can vary, but
which implies searching out, selecting and apply-
ing evidence found in bibliographic medical data-
bases.

Scientific evidence should be the main source of
information for the modern clinician, especially as a
basis for medical decision making. Indeed, we think
that there are ethical obligations to practice scien-
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tific medicine6 and the modern version of this is
called Evidence-Based Medicine (EBM)1.

But what is EBM? Evidence based medicine is
"...the conscientious, explicit and judicious use of
current best evidence in making decisions about the
care of individual patients"7. EBM practice blends the
clinician’s individual expertise with external scienti-
fic best evidence generated by clinical research. Indi-
vidual expertise should be understood as proficien-
cy as well as the judgement and decision-making
capabilities used by clinicians in clinical practice. This
may be shown by an additional capacity for diag-
nosis, selection of individual patient therapeutic
schemes which encompass patient choice, keeping
a balanced professional relationship with other pro-
fessionals and with the health system in general.
External scientific best evidence usually arises from
clinical research (or, at times, from basic research),
and is aimed at the patient (determination of dia-
gnostic test characteristics, effectiveness of thera-
peutic schemes or even prognostic determination,
for example). New evidence will, naturally, replace
traditional clinical decision based on authority, intro-
ducing new information that will help diagnose and
treat situations found in daily clinical practice with
exactitude and efficiently8. When applied to kidney
diseases, EBM is called Evidence-Based Nephrolo-
gy (EBN).

� THE PRACTICE OF EVIDENCE-BASED
NEPHROLOGY

When faced with a 32-year man, suffering from IgA
nephropathy (IgAN), a number of questions arise that
need fast and specific answers: Why do we treat
patients with IgA nephropathy? How do we decide
which patients should be treated? What are the gene-
ral treatment guidelines for all IgA patients? What is
the role of specific therapy such as fish oils, tonsil-
lectomy, and immunosuppression in the treatment
of patient with IgAN?

Several possibilities are open to the nephrologist
in search of scientific evidence on which his/her final

options will be based: a) to ask a colleague, and accept
his/her counsel; b) to consult a classic textbook; c) look
up a personal article from his/her private files; or d)
to search a medical database, select the evidence based
upon a predefined search strategy, critically appraise
it based on previously defined methodological criteria
(see table I for a clinical trial), and summarise it.

This last option is obviously very complex, so the
physician could make a search of secondary evidence*

on which to base his/her options. This is a new
approach to medical practice, based on some essen-
tial concepts. Firstly, while the clinical expertise of

* Secondary evidence is the one based on primary studies addressing for example a therapeutic question, duly combined and

analysed under the format of systematic reviews, meta-analysis or clinical practice guidelines.

Table I

Guidelines for critical appraisal of a clinical trial

Is the study valid?
Was the diagnosis of disease well defined?

Were the inclusion and exclusion criteria well defined?

Were the patients randomized?

Was randomization concealed?

Were the patients treated within the groups into which they were initial-

ly distributed (intention-to-treat)?

Was the randomization method explained?

Was the sample size calculated?

Were the two (or more) groups of patients similar in their known prog-

nostic factors?

Were the patients treated the same way at baseline?

Was the study simple, double or triple blinded?

Was the drop-out rate 20% or less?

Are the results important?
What was the treatment benefit (RRR, ARR, NNT)?

What was the precision of the results (CI)? 

Is the benefit clinically important?

Are the results applicable?
Are the study patients similar to ours?

Were all the clinically important results included?

Do the benefits of treatment outweigh the risks and cost?

Definitions:

RRR – Relative risk reduction (constitutes an estimate of the proportion of baseline

risk that is reduced by the therapy; it is calculated by dividing the absolute risk reduc-

tion by the absolute risk in the control group)

ARR – Absolute risk reduction (it is the difference in the absolute risk – percentage or

proportion of patients with an outcome – in the exposed vs. the unexposed groups,

used in a beneficial intervention)

NNT – Number needed to treat (it is the number of patients who need to be treated

over a specific period of time to prevent one bad outcome; it is the inverse of the

absolute risk reduction)

CI – Confidence interval (it is the range of values within which it is probable that the

true value lies for the total population of patients from whom the study patients –

sample – were selected
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the individual doctor is a valuable tool in daily prac-
tice, it is insufficient. Secondly, the collection of facts
related to diagnostic, prognostic or therapeutic
aspects obtained from systematised clinical studies
and trials is the most valid evidence. Finally, we have
evidence rules needed to make a correct evaluation
and interpretation of biomedical literature – such as
in aetiology, prognostic, diagnostic, therapeutic and
iatrogenic studies and articles – available. The answer
to the above question could be found in a recent
systematic review where all the treatment options of
the IgA nephropathy are addressed and criticised9.

What of the questions we posed in the beginning?
A brief search allowed us to select and appraise seve-
ral recent papers with an excellent methodological
quality that can be used as a base for our decisions:

• How do we slow the progression of diabetic
nephropathy?

A recent published clinical trial10 compared the effec-
tiveness of verapamil and trandolapril in preventing the
development of microalbuminuria in 1204 patients with
type 2 diabetes mellitus, hypertension, and normal uri-
nary albumin excretion rates. There were 4 treatment
arms: trandolapril (2 mg/d) alone, sustained-release ver-
apamil (180 mg/d) alone, combination therapy with tran-
dolapril (2 mg/d) and sustained-release verapamil (180
mg/d), or placebo. Patients were followed for 3 years
or until persistent microalbuminuria (defined as an
overnight urinary albumin excretion rate of 20 μg/min
at 2 consecutive visits) developed (median, 3.6 years).
Persistent microalbuminuria developed less frequent-
ly in patients who received combination therapy with
trandolapril and verapamil (5.7%) than in patients who
received placebo (10.0%), and more frequently in
patients receiving verapamil therapy (11.9%) than in
those receiving trandolapril therapy (6.0%). The inci-
dence of microalbuminuria was similar in the verapamil
and placebo groups. Blood pressure measurements
were lower in the groups receiving trandolapril thera-
py (either alone or in combination with verapamil) than
in the group receiving placebo, but there was no dif-
ference in blood pressure between the verapamil group
and the placebo group. The incidence of adverse events
was similar in the 4 groups. In summary, therapy with
trandolapril plus verapamil or trandolapril alone decrea-
sed the incidence of microalbuminuria in patients with
type 2 diabetes, hypertension, and normal urinary albu-
min excretion rates.

• How do we prevent contrast nephropathy?

Existing strategies for preventing contrast nephropa-
thy in hospitalized patients include pre-treatment with
0.45% saline or with N-acetylcysteine, although the
effects of the latter vary with setting, patient popula-
tion, and procedure. A randomised controlled trial com-
pared the prophylactic effect of a sodium chloride infu-
sion with that of a sodium bicarbonate infusion11.
Patients (n=119) were included if they had baseline
serum creatinine levels of 97 μmol/L or higher and were
scheduled to undergo cardiac catheterization (the most
frequent procedure), computed tomography, diagnos-
tic or therapeutic angiography, or portal systemic shunt
placement requiring contrast administration. Patients
were randomly assigned to receive a bolus infusion
(154 mmol/L in dextrose and water) of sodium bicarbo-
nate or sodium chloride, 3 mL/kg of body weight, 1
hour before contrast administration and an infusion
of the same fluid, 1 mL/kg per hour, for 6 hours after
contrast administration. Serum creatinine level was
measured at baseline and 1 and 2 days after contrast
administration. The primary outcome measure was
development of contrast nephropathy, defined as an
increase of 25% or more in baseline serum creatinine
levels. Of the total 119 patients enrolled, 59 received
sodium chloride, and 60 received sodium bicarbon-
ate. Of the 59 patients receiving sodium chloride infu-
sions, 8 (13.6%) developed contrast nephropathy com-
pared with 1 of 60 (1.7%) receiving sodium bicarbonate
infusions (ARR=11.9% CI, 2.6 to 21.2 %, P≤0.020). Esti-
mated glomerular filtration rate (GFR) increased by
8.5% in patients receiving sodium bicarbonate, where-
as estimated GFR decreased by 0.1% in those receiv-
ing sodium chloride infusions (P≤0.020). In summa-
ry, hydration with sodium bicarbonate was more
effective than sodium chloride in preventing radio con-
trast- induced acute renal failure.

• What are the most important cardiovascular risk
factors in patients with decreased renal function?

End-stage renal disease is known to substantially
increase a patient’s risk of death from cardiovascular
disease. The authors of this study11 examined the asso-
ciation between estimated GFR and risk of death, car-
diovascular events, and hospitalization. It included all
adult members of Kaiser Permanente of Northern Cali-
fornia (1 120 295) whose kidney function had been
determined by one or more serum creatinine level
measurements between 1 January 1996 and 31 Decem-
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ber 2000. The patients (mean age, 52 years; 55%
women) had not previously required dialysis or trans-
plantation for end-stage renal disease and were there-
fore eligible to participate. The authors estimated each
patient’s GFR by using the Modification of Diet in Renal
Disease (MDRD) equation. Median follow-up was 2.84
years (3 132 192 person-years). The investigators found
that patients with a lower estimated GFR were more
likely to be older and in an ethnic minority group.
These individuals also had a higher prevalence of pre-
vious hospitalizations and pre-existing cardiovascular
disease, proteinuria, diabetes, hypertension, hypoal-
buminemia, and other comorbid conditions. During the
observation period, 0.28% of patients began main-
tenance dialysis and 0.03% underwent renal trans-
plantation. There were 51 424 deaths, 138 291 car-
diovascular events, and 554 651 hospitalizations. The
adjusted risk for cardiovascular events and hospita-
lizations increased in a stepwise fashion in participants
with lower estimated GFRs and was more than 3 times
greater in patients with an estimated GFR less than
15 mL/min per 1.73 m2 than in those whose GFR was
greater than 60 mL/min per 1.73 m2. The presence of
proteinuria was also an independent predictor of death,
cardiovascular events, and hospitalization.

� CONCLUSIONS

The practice of evidence based nephrology requi-
res self-sufficient clinicians who search for answers to
patient’s questions using less traditional ways to access
knowledge. Nephrologists practicing EBN will have to
develop individual skill in searching for and selecting
the medical literature, with a subsequent application
of formal rules for validating that information12. EBN
decreases the importance of intuition and non-systema-
tic clinical experience, as well as pathophysiological
reasoning as the unique basis for clinical practice. The
current practice of medicine puts a high level of impor-
tance on traditional scientific authority, not only as
the individual expert opinion, but also from consen-
sus protocols in obtaining the answers to questions
occurring in everyday clinical practice. 

Evidence-Based Nephrology forces the clinician to
understand the evidence and to understand rules for
critically appraising it, in order to correctly interpret
the literature on causality, diagnosis, treatment and

prognosis. This implies that the clinician is in con-
stant search of original literature, accepting the occa-
sional lack of evidence capable of supporting his/her
everyday decisions. He/she also has to accept the
uncertainty that medical practice inevitably brings to
the surface13,14. One can say that this is not a new
approach at all, since doctors usually identify clini-
cal questions and search for their answers via scien-
tific literature queries. The difference consists in what
EBM stands for, which is explicit analysis of evidence
allowing searches to become simpler and easier, ben-
efiting not only individual doctors but also medical
groups. Obviously, the underlying idea of EBM is that
doctors who understand and practice EBM will be able
to provide better care for their patients.

Conflict of interest statement. None declared.
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