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Abstract: The number of patients on renal replacement therapy has doubled
every decade since 1980, and prevalence of chronic kidney disease (CKD) in the early
stages is also markedly increased. In addition, CKD is a significant risk factor for car-
diovascular morbidity and mortality. The only effective approach to this problem is pre-
vention and early detection of CKD.

In recent years, screening studies have been carried out in several countries.
The findings have defined the scope of the problem and indicated which population
groups are at risk of developing CKD. The most numerous are patients with hyperten-
sion and diabetes. Also, these studies have indicated that screening should include mea-
surement of serum creatinine for eGFR as well as urine albumin. Early detection of
CKD allows proper management that could slow down CKD progression, prevent car-
diovascular and other comorbidities and enable timely initiation of dialysis.

Screening for CKD could be best managed by partnership between primary
care physicians and nephrologists. It is necessary to educate primary care physicians
about CKD, its risk factors and associated co-morbidities.

Although multiple benefits of screening for CKD are doubtless, the results
obtained by screening should be interpreted with caution, bearing in mind that screening
detects only markers of kidney disease but not the disease itself

Key words: chronic kidney disease, screening.

Introduction

The number of patients who require renal replacement therapy is incre-
asing all around the world [1-4]. In addition to the steady rise in the incidence
of treated ESRD patients, an important characteristic of chronic kidney disease
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(CKD) is its asymptomatic course. Thus, many patients with CKD are detected
only shortly before the onset of renal replacement therapy, when there is no pos-
sibility of influencing the course of the disease and only a few opportunities to
prevent different comorbidities and adverse outcomes. It has become obvious
that our attention must move from treating only advanced stages of CKD to-
wards therapy during its early stages. Since in most patients CKD is asympto-
matic and undiagnosed, early detection of the disease can be achieved only by
active screening.

In recent years, a number of screening programmes have been carried
out all over the world [5-8]. The results of these studies show the multiple be-
nefits of screening for CKD but also some limitations and mistakes in metho-
dology and interpretation of the results. In this review the benefits of screening
for CKD are presented.

Screening studies enable estimation of prevalence
of chronic kidney disease

The first benefit and the aim of screening studies is to estimate CKD
prevalence in a particular population. The well known Third National Health
and Nutrition Examination Survey (NHANES III) was carried out in the United
States from 1988 to 1994 and involved 15,488 participants. The results showed
that the overall prevalence of CKD among that population was 11%. Prevalence
of CKD by stage varied between 3% and 4.3% for stage 1 to 3 and was 0.2% for
stages 4 and 5 [9]. In this study the classification of CKD proposed by the
NKF/DOQI clinical practice guideline was used [10]. Stages 1 and 2 were
defined by the presence of signs of kidney damage (albuminuria, erythrocyturia
or abnormalities on renal ultrasound) but only impaired estimated glomerular
filtration rate (eGFR) was necessary to classify someone in stages 3 to 5 CKD.
That prompted a pro and con debate especially on the classification of subjects
in stage 3 of CKD. It is well known that the glomerular filtration rate (GFR)
declines with normal ageing [11, 12] and, if age and gender influences on eGFR
are not taken into account, the prevalence of stage 3 CKD in the general popula-
tion will be significantly overestimated. Many persons, mostly elderly and fe-
male subjects, with low eGFR will be falsely identified as patients with kidney
diseases [13]. Analysis of data from the NHANES study showed that albumi-
nuria was absent in more than two thirds of subjects with stage 3 CKD while,
on the other hand, albuminuria was necessary to classify someone in stages 1
and 2 [9]. All these showed that the method of CKD screening should be eva-
luated.

Contributions, Sec. Biol. Med. Sci., XXXI/1 (2010), 249-259



Benefits of screening for chronic kidney disease 251

Evaluation and improvement of the screening method

The above-mentioned analysis of results of the NHANES study as well
as some other screening studies have indicated that screening should involve
measurement of serum creatinine for eGFR as well as urine albumin [14-16].
Microalbuminuria has been found to be associated with an increased risk of
cardiovascular events [17] and this risk is independent of that induced by an
impaired GFR [18]. Analysing the results of numerous screening studies, de Jong
and Gansevoort [16] underlined that there are far more subjects with elevated
albuminuria than with a seriously impaired eGFR, and also most subjects with a
seriously impaired eGFR have increased albuminuria. Therefore, they advoca-
ted the approach of first screening for the presence of elevated albuminuria,
which can be done by a simple dipstick test [16].

It is necessary to stress that the use of an appropriate method in screening
for CKD is as important as the correct interpretation of the results. Thus, eGFR
calculated from serum creatinine level cannot be “automatically” translated into a
K/DOQI-CKD stage. Screening detects only markers of kidney disease but not the
disease itself and all persons with detected abnormalities in screening should under-
go an additional diagnostic procedure in order to confirm or exclude kidney disease.

The second methodological question is who should be included in
screening for CKD. Universal screening of unselected populations not already
known to be at risk of CKD has not been shown to be cost-effective and has the
potential risk of generating a large number of falsely positive persons [15].
Targeted screening for CKD is likely to be more cost-effective than universal
screening. Identification of individuals at risk of CKD is the prerequisite of tar-
geted screening. Diverse populations at risk for CKD have been proposed for
screening in different guidelines and examined in various studies (Table 1).

Table 1 — TaGena 1

Populations at risk of chronic kidney disease proposed for screening
Pusuunu totiyaayuu tipedaoxcenu 3a CKpUHUHRZ 3a XpOHUYHA OYOpexcHa 6oaeciti

Targeted screening is proposed in persons with:
— diabetes
— hypertension
— age > 55 years
— multisystem disease
— use of nephrotoxic drugs
— family history of chronic kidney disease
— risk of obstructive kidney disease
— cardiovascular diseases
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Screening for CKD in patients with hypertension or diabetes is gene-
rally accepted. The US KDOQI guidelines also proposed targeting people over
55 years old [10]. The United Kingdom chronic kidney disease guidelines re-
commend at least an annual screening of all adults at risk of obstructive kidney
disease and those with prevalent cardiovascular diseases [19]. Both guidelines
highlight the risk associated with multisystem diseases and nephrotoxic drugs.
Even wider ranging, the International Society of Nephrology advocates scre-
ening for minor renal damage in all patients visiting general practitioners [20].
All these recommendations, however, are based mostly on consensus procedu-
res rather than on hard evidence and the different screening strategies have not
been compared for their ability to detect CKD.

As an illustration of the difference in the prevalence of detected signs of
CKD depending on the characteristics of the examined population, the data
from two of our screening studies are presented in Table 2. The first involved
813 patients with hypertension, while in the second the whole population of a
Balkan endemic nephropathy village, both persons with a positive and those
with a negative family history, was examined. In the groups at risk of CKD due
to the presence of hypertension or a positive family history, 10.8% and 12.7%
showed proteinuria with or without haematuria using the urine dipstick test,
while this was found in only 3.9% of the remaining 642 inhabitants of the ende-
mic village who had negative family histories.

Table 2 — Tabema 2

Prevalence of proteinuria and/or haematuria depending on the presence
of risk factors for chronic kidney disease
Ilpesanenyuja na upoitieurypuja wuaiu Xemawlypuja 3a8ucHo 00 Upucyciti8oitio
Ha gakitiopuitie 3a pu3uk Kaj XxpoHu4Hu 6yopexcnu boaeciiiu

Screening for CKD Screening for CKD in a BEN village
in patients with persons from person from non-
hypertension BEN families BEN families

No (%) with
protienuria +/- 99 (10.9%) 22 (12.7%) 25 (3.9%)
haematuria
Total number
of examined 813 173 642
persons

BEN - Balkan endemic nephropathy

Contributions, Sec. Biol. Med. Sci., XXXI/1 (2010), 249-259



Benefits of screening for chronic kidney disease 253

Early detection of chronic kidney disease

All screening studies showed that CKD is certainly under-recognized.
Analysing the NHANES III data, Coresh and co-workers [9] noted that about
10% of adults with albuminuria and eGFR above 60 ml/min/1.73 m* and 18.6%
of adults with both moderately decreased kidney function (30 to 59 ml/min/1.73
m?®) and albuminuria (> 30 mg/g) reported previous knowledge of weak or
failing kidneys. Detection of undiagnosed and thus untreated CKD, especially
detection in its earlier stage, is the main goal and benefit of screening.
Numerous studies have shown that subjects with detected proteinuria and
impaired eGFR have an increased risk of end stage renal disease (ESRD) but
also of cardiovascular disease (CVD) and mortality [7, 21-24]. The PREVEND
study demonstrated that the risk of reaching ESRD rose with an increasing
CKD stage and patients with stages 4 and 5 of CKD had a 100- to 1000-fold
higher chance for developing ESRD compared with patients with CKD stages 1
to 3. Patients with CKD were at a much higher risk of CVD events compared
with people without CKD. Furthermore, although the risk of developing a CVD
end point in stages 1 to 3 CKD was much higher than that for developing
ESRD, it increased much more steeply for renal than for CVD end points [7,
14]. Iseki et al. [21] studied the 7-yr cumulative incidence of ESRD in 143,948
individuals from the general population in Okinawa on the basis of baseline
creatinine clearance quartile and proteinuria. The presence of proteinuria had a
significant impact on the cumulative incidence of ESRD. Thus, 8.5% of
individuals with creatinine clearance below 50 ml/min and proteinuria had to
start dialysis, while only 0.1% of individuals who had creatinine clearance
below 50 ml/min without proteinuria reached ESRD. Patients with proteinuria
and with a fairly normal eGFR had a worse prognosis than patients in stage 3 of
CKD without proteinuria. The results suggested that proteinuria is a strong
indicator of CKD progression. Therefore, early detection of CKD is of the
utmost importance and allows more time for the evaluation and treatment of
patients. Screening for CKD enables early detection of CKD and the timely
initiation of strategies for slowing down its progression, together with
prevention of CVD and other comorbidities (Table 3).
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Table 3 — Tabema 3

Benefits of early detection of chronic kidney disease
Kopuciu 00 pano oitikpusarse Ha xpoHuuHa 6yopexcHa 6oaeciii

Detection of CKD at earlier stages of disease offers the opportunity:

e to initiate therapy for slowing down CKD progression and delaying the onset
of end-stage renal disease

e to carry out preventive strategies for cardiovascular disease strictly and reduceg
cardiovascular complications and premature death

e to prevent, detect and treat early co-morbidities accompanied by CKD
to use eGFR in medication dosing

e to avoid drug-induced kidney toxicity and acute changes in effective circula-
ting fluid volume

e to reduce late referral of CKD patients to nephrologists

Who should manage screening and subsequent treatment of CKD patients?

If we know that approximately 10% of the general population has CKD,
it is obvious that no single country has enough nephrologists to manage such a
huge number of patients. This led to the proposal that these patients would be
best managed in a partnership arrangement between primary and secondary care
[25]. In addition, detection of CKD should not be limited to occasional cross-
sectional screening studies but should be carried out continuously. The main
role in detection and subsequent treatment of CKD ought to belong to primary
care physicians. They could carry out permanent screening of populations at
risk of CKD but they should also treat persons at risk to prevent CKD as well as
patients with detected CKD (Table 4). The question arises whether general

Table 4 — Tabema 4

The main role of primary care physicians in early detection
and treatment of chronic kidney disease
Tnasna yaoza Ha aexapuiiie 00 UpumapHaiia 30pasciiiéeHa 3auliiiuiiia 80 paHouio
OlKpusarse U MpetmaHoill Ha XpoHu1Haitia 6yopexcra 6o.aecii

Primary care physicians could have the main role in:

e detection of CKD in populations at high risk for CKD

e prevention of CKD in at risk populations

e treatment of patients with detected CKD to prevent its progression and comor-
bidities

e referral of CKD patients to nephrologists on time
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practitioners are sufficiently well trained to recognize the problems of CKD and
to fulfil these tasks. The answer is ‘probably not’, and nephrologists have the
main role in the education of primary care physicians in the prevention and
early detection of CKD. The recent initiative of the UK Renal National Service
Framework is one example of how this can work in practice [26].

ROBB screening study for CKD, Belgrade 2008
¥ o

=

63 general practitioners
6 nephrologists

Scientific meeting

Belgrade screening study, 2009/10
14 Belgrade Health Centers
176 GPs
14 nephrologists

Belgrade O O O O

Health
Centers

supported by
Secretariat for Health Care of City of Belgrade

Figure 1 — Collaboration of nephrologists and primary care physicians in two
screening studies carried out in Belgrade under the leadership of the Academy
of Medical Science SMS and described in the text
Cnuka 1 — Copaboitixa na Hepponosu u aexapu 00 UpumapHailia 30pascilieena
3quiitiuilia 80 06e Clllyouu Ha cCKpuHuHz uzeedenu 6o benzpao iioo eoocitieo
Ha Axkademujaitia 3a meouyurcku Hayku dpu Cpiickoilio 1eKapcko Opyuitieo
U OUUWAHU 60 TUEeKCULOTU

We have some experience in collaboration with primary care physicians
and the steps of our work are presented in Figure 1. In 2008, under the leader-
ship of the Academy of Medical Science SMS, the “ROBB (Rano Otkrivanje
Bolesti Bubrega — early detection of kidney disease) Study” that involved pa-
tients with hypertension and persons older than 60 years was carried out in Bel-
grade. The screening consisted of a questionnaire, urine dipstick analysis, micro-
albuminuria measurement and eGFR calculation using the MDRD formula. It
was carried out by primary care physicians from eight Belgrade Local Health
Centres in collaboration with nephrologists from University Clinical Centres.
The results were presented at a scientific meeting [27] and aroused great interest
both among general practitioners from other Health Centres and also from the
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Secretary of Health Care of the City of Belgrade. Financial support from the
Secretariat for Health Care enabled a new “Belgrade Screening Study” that is in
progress and in which primary care physicians from all 14 Health Centres
participate. The goal of these studies is not only to detect the prevalence of CKD in
a population at risk of CKD but also to educate primary care physicians in how
to include a screening programme in their regular practice and how to interpret
the results of screening and manage subsequent treatment alone or in collabo-
ration with nephrologists. The creation of a guideline for early detection and
treatment of chronic kidney disease is in progress, too.

Conclusion

The multiple benefits of screening programmes have been shown in
many studies carried out in both developed and developing countries. These
have established that screening should not be limited to determining eGFR but
also to measurement of albuminuria. The results obtained by screening should
be interpreted with caution, bearing in mind that screening detects only markers
of kidney disease but not the disease itself.

Screening enables early detection of CKD and the timely initiation of
strategies for slowing down its progression, prevention of CVD and other
comorbidities. This could be best managed by a partnership between primary
care physicians and nephrologists.
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Pesume
KOPUCT O CKPUHUPABE 3A XPOHUYHA BYBPEXKHA BOJIECT
I'ykanouxk Jb.

Akademuja 3a meouuyurcku Hayxu ipu Cpiicko nekapcko Opyuliiieo,
Beazpao, Cpbuja

BpojoT Ha marnmeHTHTe Ha KOW MM Tpeba 3aMecTHTeNHa Tepamnuja 3a OyOpekHa
¢dbyHKIHMja ce yaBojyBal cekoja aekana on 1980 r. u mpeBaieHIata Ha XpOHUYHH Oy0-
pexxHu 6osnectu (XbbB) Bo paHuTe CTaguyMH, UCTO Taka, 3a0€NeKUTEIHO Ce 3roJIeMuUIa.
Hcro taka, Xbb e 3HaunTeneH (akTop Ha pU3UK 3a KapJHOBAacKyJapeH MOPOUAUTET U
MopTanuTeT. EMMHCTBEHHOT e()eKTUBEH MPUCTAIl KOH OBOj IPOOJIeM € NMpeBeHIHjaTa u
paHOTO OTKpuBame Ha Xbb.
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Bo nocnegHuTe roaMHY, CKPUHUHI CTYAUM CE€ U3BEAEHU BO HEKOIKY 3E€MjH.
Haonure ro neduuupaa onceror Ha mpoOIeMOT U IOKaxaa KOU IOIyJAalUCKU IPyNnu
UMaaT pU3MK of pazBuBame Xbb. HajOpojHu ce mamueHTuTe CO XUNEpTeH3uja U Auja-
6etec. Mcrto Taka, OBUE CTYUHU ITOKAXaa JIeKa CKPUHUHTOT Tpeda 1a BKIIyYd MEpPEme Ha
KpeaTuHHH BO cepyMoT 3a eGFR kako u anGymuH Bo ypuHata. PaHOTO OTKpHBame Ha
XBb 0BO3MOXYyBa COOJJBETHO MEHAIIMPAhE IITO MOXKE [a o 3a0aBU HAIPELyBambeTo Ha
XBbb, na ru cnpeud KapAMOBACKYJapHHUTE U APYTHTE KOMOPOUIUTETH U Ja OBO3MOXKH
HaBPEMEHO 3aMl0YHYBAbE CO IHjalTH3a.

Ckpununrot 3a Xbb Moxe HajnoOpo &a ce MeHayupa co MapTHEPCTBO Mery
JOKTOpUTE Of MpHMapHaTa 3[paBCTBEeHa 3amTuTa U Hedponosute. [ToTpedHO € ma ce
eylMpaaT JOKTOPUTE OJi MpUMAapHaTa 3/IpaBCTBEHA 3allTHTa 3a Xbb, 3a Hej3uHHTE
(hakTOpH Ha PU3HK U NPUAPYKHUTE KOMOPOUIUTETH.

Wako e HecoMHeHa MOBEKeKpaTHaTa KOPUCT o1 CKpuHHUHTOT 3a Xbb, pesynra-
THTE IITO ce JOOMEHN CO CKPHHMHT Tpeba Ja ce HMHTEePIPETHpaaT BHUMATEITHO, UMajKu

NpeABH/] IeKa CKPUHUHTOT T OTKpUBA CaMO MapKepHTe Ha OyOpexHa 0oiecT, HO He U
camarta 6oJecT.

Kuay4nn 36opoBu: xpoHnyHa 6yOpexHa 60JiecT, CKDHHUHT.
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