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To a greater or lesser extent, almost all 

kidney diseases result in loss of renal 

function. This takes the form of a reduced 

glomerular filtration rate (a measure of 

kidney function) and/or albuminuria (loss 

of protein into the urine). When the kid-

neys are not working properly, that caus-

es uraemia (a build-up of waste substan-

ces in the body) and, eventually, oedema 

(an inability to dispose of fluids).Early 

chronic renal failure is often symptom-

less, which tends to lead to late diagno-

sis. Even before the patient suffers 

physical complaints, however, there is 

a substantially increased risk of develop-

ing cardiovascular disease. And that rises 

sharply as the condition progresses. 

If the underlying kidney disease is left 

untreated or the renal failure is discover

ed too late, there is high risk of the con-

dition entering its end stage. 

Chronic renal failure has been divided into 

five stages, from near-normal (1) to very 

severely impaired kidney function (5).

By this point, the patient requires renal 

replacement therapy just in order to sur-

vive. As our knowledge currently stands, 

even when the condition is identified and 

treated early, unfortunately it is not al-

ways possible to prevent it progressing to 

this stage. Medical interventions primarily 

concentrate upon slowing loss of function 

and thus postponing the need for replace-

ment therapy. It is also very important to 

prevent and treat secondary damage to 

the cardiovascular system and skeleton. 

In end-stage renal failure, the objective 

of the replacement therapy is to keep 

the patient alive and to retain some qual-

ity of life. The two forms of treatment 

available at this stage are dialysis 

(haemodialysis or peritoneal dialysis) and 

transplantation. Dialysis is an intrusive 

therapy that only improves life expec-

tancy and quality to a limited extent 

compared with the outlook for patients 

who have undergone a kidney transplant. 

But due to a shortage of donors, that op-

tion is not available to everyone.

Scientific value

Even before String of Pearls turned its at-

tention to this condition, there were con-

certed efforts to identify patients suffer-

ing from renal failure at an early stage 

and to improve public information and 

treatment. These were pursued in consul-

tation with national charities – the Dutch 

Kidney Foundation, Dutch Diabetes 

Research Foundation and Netherlands 

Heart Foundation – and with the Kidney 

Patients’ Association of the Netherlands. 

There was co-operation with industry, 

too, in the form of support for clinical

studies. With the establishment of 

the String of Pearls database and bio-

bank, however, doctors and researchers 

are now able to gain a better understand 

of how kidney diseases arise and how 

renal failure progresses. This should re-

sult in better protective measures, and 

hence improved treatments. Eventually, 

it may even be possible to develop new 

therapies tailored to individual patients. 

Moreover, alliances are to be forged with 

other initiatives dedicated to primary and 

secondary prevention, including major 

population studies like LifeLines and PRE-

VEND (Prevention of Renal and Vascular 

Endstage).

Because renal failure can result from 

a variety of underlying kidney diseases, it 

has been decided to set up a broad-based 

biobank. As well as allowing researchers

to look at specific conditions, such as pol-

ycystic kidney disease and glomerular 

diseases, this also facilitates investiga-

tions not related to one particular ail-

ment. And String of Pearls offers a unique 

opportunity to link to the existing national 

registers of dialysis patients (RENINE) 

and renal transplantees (COTR), which 

could create a patient monitoring system.

There is co-operation at the European 

level, as well. From its base in the Neth-

erlands, the ERA-EDTA Registry of 

the European Renal Association/European 

Dialysis and Transplant Association re-

cords clinical data from patients undergo-

ing renal replacement therapy across 

the continent. In policy terms, this orga-

nisation plays an important guiding role 

for its Dutch partners. For example, it has 

launched the EU-sponsored NephroQUEST 

Initiative (Quality European Studies) with

the aim of establishing a European net-

work of high-quality registers. Another 

European initiative, the ReGeNet consor-

tium (Renal Genome Network), maintains 

a DNA repository containing vascular tis-

sue and phenotype data from more than 

25,000 kidney patients. It, too, is co-or-
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dinated from the Netherlands. There is 

also collaboration with the EU-funded 

Genecure project and, at the national lev-

el, with the Dutch Society of Nephrology 

and the Hans Mak Institute for quality of 

renal care.

About the pearl

Patients with chronic progressive renal 

failure in stages 2-5 (mild to very severe) 

are to be registered with String of Pearls. 

As far as possible, variables are defined 

in such a way that they correspond with 

established cohorts and initiatives. Data 

collected includes age, sex and date of 

inclusion in the pearl. Also recorded is in-

formation gathered during routine clinical 

examinations, such as height, weight and

blood pressure, as well as the results 

from laboratory tests of blood and urine. 

In addition, once a year patients are 

asked to provide extra blood and urine 

samples for inclusion in the biobank. 

These are destined for future DNA and 

other research.

All data registered with String of Pearls 

is subject to quality agreements, mean-

ing that it must comply with predefined 

procedures and guidelines. Thanks to 

the application of uniform standards for 

collection, processing and the sharing 

of data, it is relative easy to link String 

of Pearls datasets with those from other 

initiatives using the same standards.

The String of Pearls Initiative is the re-
sult of a unique partnership between 
the eight Dutch university medical 
centres (teaching hospitals). Founded in 
2007 by NFU, the Dutch Federation of 
University Medical Centres, the initiative 
gathers clinical data and biomaterials 
from all the participating institutions so 
that together, they can promote the ad-

The String of Pearls Initiative

others. For more information, you can 
contact the String of Pearls Initiative at
info@string-of-pearls.org.

vancement of science, improve patient 
treatment and encourage the devel-
opment of new products, as well as 
strengthening the economic position of 
biomedical research in the Netherlands. 
Initially, the project is focusing upon 
nine groups of medical conditions, its 
so-called “pearls”. In the future, its 
activities may be expanded to include


