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being superior to plasma infusion in 
inducing disease remission and preventing 
recurrence.4 Plasma exchange might have 
the additional benefit of 
removing either mutant 
proteins in patients with 
genetic abnormalities 
or anti­CFH anti bodies 
in acquired forms of 
Hus, factors that antag­
onize the function of  
normal proteins.

rare forms of Hus 
are caused by mutation 
of  a  t ransmembrane 
p r o t e i n ,  m e m b r a n e 
co factor protein (mCP). Plasma therapy 
is not expected to be beneficial in patients 
with this form of Hus: 80–90% of such 
patients undergo remission whether or not 
they are treated with plasma.6,7 Data on the 
effect of plasma therapy in patients with 
gain­of­function mutations in complement 
factors C3 and CFB are too scanty to draw 
any firm conclusions.

Plasma therapy has proven efficacy in 
specific forms of aHus, which makes the 
design of controlled clinical trials with a 
placebo arm unethical; such trials would 
deny patients in the placebo group a life­
saving therapy. However, careful analysis of 
retrospective clinical data on a large series 
of patients could help to clarify the effect of 
specific complement abnormali ties on the 
efficacy of plasma therapy and might help 
to establish the optimum modality and  
frequency of treatment.

to conclude, the response to treatment in 
ttP and Hus is dependent on the under­
lying cause of the disease. a meta­analysis 
of data derived from populations of patients 
with profoundly different diseases (caused 
by infection, or by acquired or genetic 
defects in either plasma or membrane pro­
teins) is worthless and could potentially 
mislead physicians. if a clinician who has 
superficially read this meta­analysis leaves 
one child untreated, that alone might lead 
us to question the value of michael et al.’s 
publication. although the authors men­
tioned the limitations of their study, that 
might not be enough. the message con­
veyed might have such a negative effect on 
clinical practice that we wonder whether it 
should have been published at all.

Patients with genetic abnormalities in 
aDamts13 or circulating complement 
regulatory proteins benefit from both 

plasma infusion and plasma exchange. 
steroids or rituximab combined with plasma 
exchange might lead to effective and long­

lasting clearance of anti­
aDamts13 or anti­CFH 
antibodies in patients 
with acquired defects. 
Guidelines1 recommend 
starting plasma therapy 
as  early  as  possible, 
within 24 h of presenta­
tion. supportive therapy 
alone and waiting before 
c ons i d e r i ng  p l as ma 
therapy is the best strat­
egy in patients with stx­

Hus, and also probably in cases of aHus 
associated with mCP mutations, as both 
of these forms seem to have a high rate of 
spontaneous remission.

Clinical trials of specific complement 
inhibitors or anti­von willebrand factor 
antibodies currently in development 
should carefully consider ttP and Hus as 
hetero geneous diseases. accurate screen­
ing for acquired and genetic abnormali­
ties is manda tory in selection of patients 
for clinical trials and for tailoring of future  
treatments to specific defects.
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The message of World Kidney Day 
2009
George L. Bakris and Eberhard Ritz, on behalf of the World Kidney Day  
Steering Committee

World Kidney Day 2009 was celebrated last month in more than 100 
countries, and aimed to raise awareness that the symbiotic relationship 
between hypertension and kidney disease should be prevented.

the kidney is both a cause and a victim of 
hypertension. High blood pressure is a key 
contributor to the deterioration of kidney 
function, and kidney disease is a common 
and underappreciated cause of resistant 

hypertension.1 treatment of hypertension 
has, therefore, become the most important 
intervention in the management of chronic 
kidney disease (CKD). For this reason, the 
recent world Kidney Day on 12 march 
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...aging is the most 
common risk factor 
for hypertension 
and diabetes…

2009 emphasized the role of hypertension 
in renal disease.2

Hypertension is a global problem, and 
the situation is projected to get worse. the 
world’s population is getting older and aging 
is the most common risk factor for hyper­
tension and diabetes, as well as for CKD.  
nearly one billion people worldwide have 
high blood pressure (>140/90 mmHg), 
and that number is expected to increase to 
1.56 billion by 2025.3 over the same period, 
the prevalence of hypertension is predicted 
to increase by 24% in developed countries 
and by 80% in developing regions such as 
africa and latin america.3

the us national Kidney Foundation’s 
Kidney early evaluation Program (KeeP) 
is a screening program 
for individuals at high 
risk of kidney disease.4 
in the period 1999–
2006, the prevalence 
of hyper tension in the 
KeeP cohort was 43.4%; 
similar figures have been 
reported from many 
western countries.4 the 
rates of hypertension were highest in indivi­
duals who were 60 years or older (68–80% 
versus 25% in those aged 20–39 years) 
and in non­Hispanic black individuals 
(53% versus 43% in white people and 34% 
in mexican americans). Furthermore, 
hypertension was more common in indivi­
duals with a high Bmi (60% in those  
with Bmi ≥35 kg/m2 versus 32% in those with  
Bmi ≤23 kg/m2). slightly more than half 
of adults with hypertension were aware of 
their disease during the period 1999–2004; 
fewer than half were taking anti hypertensive 
medications; and less than two­thirds had 
achieved control of hypertension with 
drugs.4 this trend in poor blood pressure 
control is observed worldwide.

the rate of hypertension control is sub­
stantially reduced in patients with CKD, 
particularly those with diabetes.1,4 the rates 
of prevalence (86.2%), awareness (80.2%), 
and treatment (70.0%) of hypertension were 
high in patients with CKD from the KeeP 
cohort; however, the rate of blood pres­
sure control was low (13.2%).4 male sex, 
non­Hispanic black ethnicity, and a Bmi 
of 30 kg/m2 or more were inversely related 
to the likelihood of blood pressure control. 
the proportion of patients with hyper­
tension increased with advancing stages  
of CKD.

on the basis of all the available data, a 
consensus has been reached that systolic 
rather than diastolic blood pressure is most 
closely linked with cardiovascular events 
and progression of kidney disease. against 
this background, a relevant observation 
is that elevated systolic blood pressure 
accounted for the majority of patients with 

inadequate control in the 
KeeP study.4 according 
to guidelines published 
by the major kidney soci­
eties, systolic blood pres­
sure should be lowered 
to less than 130 mmHg 
in patients with CKD. 
office­measured blood 
pressure might be inferior 

to ambulatory blood pressure as a predic­
tor of CKD progression or cardio vascular 
events.5 this issue is particularly relevant 
in CKD because affected patients tend to 
have elevated night­time blood pressure 
(that is, little or no nocturnal dip occurs  
in blood pressure) and their central (aortic) 
blood pressure tends to be higher than their 
peripheral (brachial) blood pressure.5,6 in 
patients with diabetes, guidelines recom­
mend that blood pressure targets lower than 
130 mmHg might provide further benefit, 
but prospective trials have thus far failed to 
confirm the epidemio logical observations 
on which those guidelines are based.

underdiagnosis and undertreatment 
of CKD is a worldwide problem, and can 
be attributed partly to 
low awareness of CKD. 
B e t w e e n  1 9 9 9  a n d 
2006, less than 5% of 
people in the us with 
an estimated glomeru­
lar filtra tion rate of less 
than 60 ml/min/1.73 m2 

and proteinuria were 
aware of having CKD; of 
those with CKD stage 3, 
awareness was only 7.5%; 
for stage 4, awareness was less than 50%.7 
awareness rates among individuals with 

CKD stages 3 or 4 were higher if comor­
bid diagnoses of diabetes and hypertension 
were present, but even then remained low 
(20% and 12%, respectively).

the lack of awareness among physicians 
of risk factors for CKD is also disturbing. in 
one survey, more than one­third of primary­
care physicians in the us were not aware 
that family history was a risk factor for 
CKD, while almost one­quarter did not per­
ceive african american ethnicity as a CKD 
risk factor; by contrast, nearly all perceived 
diabetes (95%) and hyper tension (97%) 
as risk factors for this disease.8 even more 
problematic was the fact that although dia­
betes and hyper tension were acknowledged 
as CKD risk factors, the rates of control of 
blood pressure and blood glucose achieved 
among those treated for these condi tions 
(that is, the proportion of patients whose 
levels reached guideline goals) sadly 
remained well below 50%. moreover, even 
awareness of these risk factors does not 
ensure adequate treatment, for reasons that 
can relate to the behavior of the patient, the 
provider or both.

many consensus panels have been con­
vened over the past decade to consider 
ways to achieve improved blood pressure 
control and outcomes in CKD.9,10 the key 
is to focus on public awareness and screen­
ing as well as programs to educate both 
patients and physi cians. Data from KeeP 
show that blood pressure values are most 
likely to reach the goals set once a patient 
is aware they have kidney disease.11 Data 
from Bolivia indicate that once kidney 
disease is diagnosed, interventions to reduce 
CKD risk factors such as hypertension are 
more likely to be instituted.9 Programs to 
address the issues of awareness and educa­
tion, similar to KeeP, have started around  
the world.

the international society of nephrology 
and the international 
Federation of Kidney 
Foundations have an 
ambitious long­term, 
worldwide goal: every 
individual should know 
his or her blood pres­
sure values, particularly 
if he or she has diabetes. 
additionally, everyone 
should be aware that 
prompt treatment is 

necessary once blood pressure values are 
no longer in the normal range. societies 

The key to successful 
prevention of 
CKD is screening 
for predisposing 
comorbidities
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should strongly encourage public health 
authorities to raise public awareness of 
CKD and should promote moves to reduce 
the risk of developing hyper tension. such 
govern mental public health initiatives are 
exemplified by campaigns in countries 
such as the uK, Finland and Japan to reduce 
dietary salt intake and by the introduction 
of mandatory labeling of sodium content 
on foods in the us. these initiatives have 
proven highly success ful in reducing rates of 
cardio vascular mortality and morbidity.

as the world’s population ages, the conse­
quent escalation in the prevalence of hyper­
tension and diabetes will lead to further 
increases in the rates of CKD. this trend 
will continue to place an undue economic 
burden on society given the costs of pro­
grams to treat end­stage renal disease. in 
2005, the us spent $32 billion on such pro­
grams. these facts mandate that measures 
be put forth to ensure timely prevention and 
detection of CKD and to slow the progres­
sion of this disease. the key to successful 
prevention of CKD is screening for predis­
posing comorbidities such as hypertension 
and diabetes, and aggressive treatment of 
these conditions to guideline goals.
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TrAnSplAnTATIon

Neural networks for predicting 
graft survival
Bruce Kaplan and Jesse Schold

predicting outcomes of renal transplant recipients using standard statistical 
techniques is difficult. novel approaches such as the use of artificial neural 
networks might improve the precision and accuracy in this area of medicine 
in which numerous and complex events contribute to outcomes.

Despite the contributions of numerous 
observational studies of kidney trans­
plantation over the past few decades, predic­
tion of outcomes for individual patients 
remains more difficult than prediction of 
outcomes following other medical inter­
ventions.1,2 However, a recent article by akl 
et al. challenges the notion that outcomes 
for this population cannot be predicted 
accurately.3 the authors found that arti­
ficial neural networks had a high predic­
tive value for graft survival and greater 
predic tive accuracy than traditionally  
used nomograms. 

the study included 1,900 patients who 
received a living donor kidney transplant at 
a single center within a 20­year period. an 
artificial neural network and a statistically 
derived nomogram were constructed to 
predict 5­year graft survival based on demo­
graphic, clinical and pharmaceutical data. 
an external validation data set was used, 
and the primary results for the arti ficial 
neural network indicated a concordance 
index of 0.88 for the outcome of 5­year graft 
loss. moreover, the artificial neural network 
model was more accurate and sensitive 
than the nomogram, which had a concor­
dance index of 0.72 with external valida­
tion. the high predictive accuracy of the 
neural network for the conventionally most 
recog nized end point in transplantation is 
significantly higher than that found by past 
researchers in the field.1,4 Furthermore, 

its improved predictive accuracy over 
nomograms challenges previous literature 
that indicated that these techniques were  
similarly accurate.5,6

many rational explanations exist for the 
relatively low predictive capability of statis­
tical models in renal trans plantation. the 
complex nature of the immune response, 
the heterogeneous population and the 
many comorbidities found in renal trans­
plant patients all probably contribute to the 
inability to predict outcomes as funda mental 
as graft and patient survival. moreover, com­
pared with populations in which predic tive 
models have been used more routinely (for 
example, in oncology, radiology, cardiology 
or trauma), the kidney transplant recipient 
population has a relatively low short­term 
mortality and graft loss rate. therefore, the 
primary outcome events of interest in trans­
plantation often occur long after the initial 
factors that are used to make predic tions. 
as predictive models often have reduced 
predictive power for less frequent events, 
this problem cannot easily be remedied by 

Practice points

Predicting outcomes in renal  ■
transplantation is complex

Techniques such as artificial neural  ■
networks might improve the accuracy 
of predictions for a single patient, but 
findings should be interpreted with 
caution and validated over time
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