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SANJAY KUMAR AGARWAL, MD

NEW DELHI, INDIA




SPECTRUM AND ISSUES OF CHRONIC KIDNEY DISEASE IN INDIA

SK Agarwal, S Gupta, D Bhowmik, SC Dash, SC Tiwari
All India Institute of Medical Sciences, New Delhi, INDIA

Chronic Kidney Disease in an epidemic form in India. From Juné& 200Aug 2006, we
prospectively evaluated patients of CKD from various isqent of view particularly pattern of disease,
demography and socioeconomic spectrum and risk factor analysisgBtudy period, 890 patients of
CKD were enrolled. Of these, 66.9% were males and mean aktloé patients was 43014 (range
12-85). According to staging of CKD, patients presented in stage3].42and 5 respectively in 10.9%,
12.5%, 22%, 19.6% and 35%. Definite chronic glomerulonephritis was in dlia¥gtic nephropathy in
25.8%, hypertensive nephrosclerosis in 14.2%, tubulointerstitial sdisether than VUR in 15% and
polycystic kidney disease in 4.1% cases. Family history of hypertension ediamet CKD in first-degree
relatives was found in 8.5%, 17.6% and 3.9% respectively. Distibofi religion was 89% Hindu, 6%
Muslim, 0.7% Christian and 3.5% Sikh community. In term of educatioterdtie, literate, primary
education, secondary education, graduate and postgraduate educafiomngas 17.4%, 24.9%, 29.7%,
21.2%, 1.4% and 5.5% respectively. 87.3% patients had family inces® than 450%, a cost
approximately required for monthly renal replacement therapyrJRRIndia. Of all the patients, source
of funding for treatment was self, reimbursement and others iY673.7% and 0.4% cases
respectively. 56.9% were vegetarian. Mean height and wefghdtients was 162 10.8 cms and 628
14.7 Kg respectively. Urinary protein in spot sample was foang i+, +++, ++++ in 28%, 34%, 12%
and 3.6% cases respectively. Our data shows that in India, CK@nisian in young male with lower
socioeconomic group of the society who has to self-financedh@rtent of CKD. This has serious social
implications and society should gear to handle the problem of increasidgp@bulation currently and in

years to come.
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A PRACTICAL SYSTEMATIC MULTIFACTOR SPECIFIC RISK — FACTOR
APPROACH FOR CRONIC KIDNEY DISEASE MANAGEMENT

Rafael Burgos Calderon, MD* and Santos Depine, MD, MPH**

* Section of Nephrology, Department of Medicine, Ersity of Puerto Rico, School of Medicine, San Jiarerto Rico.
** Master in Public Health, University of Buenosrés, Argentina

The Systematic Approach for Management of Patients with Chronic KidneysBiégpanish
ASERC) sets forth a vital tool to face the epidemic of Chronic Kidney Dis€&d®)( It is clear
that today treating chronic kidney disease patients with diverse theramgimmes is not
enough, and that it is necessary to demonstrate that CKD remission and/oicegaasde
attained. We strongly believe that this can be accomplished if an orderly atidgbfallow up
model could be put in practice.

ASERC elements can be listed as follows:

First, we should adopt recommendations from the K/DOQI guidelines:

1) Definition of the Chronic Kidney Disease. 2) Serum creatinine is not a retebl®
estimate glomerular filtration rate (GFR). 3) The ratio (protein/albjfereatinine in the urine
can substitute protein/albumin 24-hr collection. 4) Use of the following GFR prediction
formulae: Cockcroft and Gault or MDRD. 5) Categorize patients according tsthgées using
the National Kidney Foundation's and/or Puerto Rico's classification.

The Seconelement is the use of the matrix of classification, regression and remissCKD
patients follow-up.

The Thirdelement consists in the adoption and use of a CKD remission and regression progress
note.

In that document, we list most of risk factors associated with progressioroafcckidney
disease, establishing a plan of action for each one. In our view, the Systepptach and the
three elements mentioned above can play a rational and organized role in the follow up of
chronic kidney disease patients.
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CARDIOVASCULAR DISEASE IN PEDIATRIC CHRONIC DIALYSIS PAT IENTS

Chavers BM, Shuling L, Collins AJ, Herzog CA
Kidney Int 62:648-653, 2002.

Medicare incident pediatric (< 20 years) dialysis patients from 199996 were identified from
the United States Renal Data System. Study endpoints included developmemgtbfda, valvular
heart disease, cardiomyopathy, or cardiac arrest, all causes ofastehtiardiac-related death. The patient
population included all children younger than 20 years old who survived at least 9ftdagsarting
dialysis and who were Medicare eligible at day 90 after the firsoHBBRD service. Each cohort was
followed from day 91 of ESRD to December 31, 1998. A study endpoint was documented timafiitst
appeared in the part A or part B claims diagnosis codes. Patients wieigeedfrom the analysis if they
underwent transplantation but returned to dialysis within 90 days ladtérdt day of ESRD service.
Patient demographic data included age, sex, race or ethnic group, and primargfddSRD. Primary
renal diagnoses were grouped into four categories: glomerulonephniitsyistl abnormalities,
hypertension, and other. Statistical analyses were performed usingigeerPegression model and chi-
square test. Eligible for inclusion were 1,454 children, 452 (31.1%) of whom developetica-celated
event. Arrhythmia was the most common event (19.6%) compared with valvidase&i€l1.7%),
cardiomyopathy (9.6%), and cardiac arrest (3%). Arrhythmia and valvideardisease incidence were
increased in 15-19 year olds (p<0.0001 for both), females (p=0.004, p=0.03) and Blackep<
p=0.002). Cardiomyopathy incidence was increased in Blacks (p=0.001) and tendatttedsed in
females (p=0.053). The adjusted annual cardiomyopathy rate during tf3eyiats increased between
1991 and 1996 (p=0.003). Death occurred in 107 patients, and 41 (38%) were cardiac lisaghsdyl
showed that cardiomyopathy incidence is increasing in pediatric chrahysidipatients. Black, female,
and adolescent children have increased risk for cardiovascularediseas

PREVALENCE OF ANEMIA IN ERYTHROPOIETIN-TREATED PEDIATRIC  AS
COMPARED TO ADULT CHRONIC DIALYSIS PATIENTS

Chavers BM, Roberts TL, Herzog CA, Collins AJ, St. Peter WL
Kidney Int 65:266-273, 2004

We evaluated prevalent hemodialysis patients (0 to 19 years, pediatti,692; adult:
N=352,291) and peritoneal dialysis patients (pediatric: N=597; adult: N=39r&a6yd with recombinant
human erythropoietin (rhuEPO) from 1996 to 2000. Anemia was defined as a hemoglebnlligv
g/dL. Mean annual hemoglobin values were calculated by modality, age, seacandmong
hemodialysis patients, mean annual hemoglobin values less than 11 g/dL werg jpreediatric and
adult patients during 54.1% versus 39.8% patient years, respectively (P30fo0p&ritoneal dialysis
patients, 69.5% versus 55.1% (P<0.0001). Mean hemoglobin values increased eeadtim 2000 were
11.2,11.5, 10.8, and 11.2 g/dL for pediatric and adult hemodialysis and peritoneal diallgsts.pat
Pediatric hemodialysis patients received intravenous iron lesgefrdyg than adults (66.3% versus 82.5%
patient years; P<0.0001). We concluded that hemoglobin values in rhuER-pediatric dialysis
patients lagged behind those of adult patients, with pediatric patientsiaghearget hemoglobin values
only a minority of the time (45.9% and 30.5% patient years, respectively, fadiedysis and peritoneal
dialysis). Trends show recent improvement in anemia treatment of chddrdialysis. Still, further
attention to and analysis of rhuEPO and iron therapy in pediatric dipbtssits is warranted.
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PREVALENCE OF DECREASED KIDNEY FUNCTION IN CHINESE ADULTS AGED
35 TO 74 YEARS

Jing Chen, MD, MSc, Rachel P. Wildman, PhD, Dongfeng Gu, MD, PhD, John W. Kusek, PhD,
Monique Spruill, MPH, Kristi Reynolds, PhD, Donghai Liu, PhD. L. Lee Hamm, MD, PaWte&lton,
MD, MS.c, Jiang He, MD, PhD

Department of Medicine, Tulane University School of Medicine, Newddd, LA 70112, USA

BACKGROUND: Chronic kidney disease (CKD) is a major public health burden in Wiestentries
but little is known about its impact in developing countries. We estimageprévalence and absolute

burden of CKD in the general adult population in China.

METHODS: A cross-sectional survey was conducted in a nationally represersathme of 15,540
Chinese adults aged 35 to 74 years in 2000 and 2001. Serum creatinine was measuiieel msidified
kinetic Jaffe reaction method at a central laboratory calibratdtetCleveland Clinic Foundation
laboratory. Glomerular filtration rate (GFR) was estimated usingithglified equation developed by the
Modification of Diet in Renal Disease study. CKD was defined as anatstincFR <60

mL/min/1.73m2.

RESULTS: Overall, the age-standardized prevalences of GFR 60 to 89, 30 to 59, and <30
mL/min/1.73m2 were 39.4%, 2.4%, and 0.14%, respectively, in Chinese adults aged 35ais.7#he
overall prevalence of CKD (GFR <60 mL/min/1.73m2) was 2.53%, representing 11,9661668s

(1.31% or 3,185,330 men and 3.82% or 8,781,323 women). The age-specific prevalence of CKD was
0.71%, 1.69%, 3.91%, and 8.14% among persons 35 to 44, 45 to 54, 55 to 64, and 65 to 74 years old,
respectively. The age-standardized prevalence of CKD was isimilaban (2.60%) and rural (2.52%)
residents but was higher in south China (3.05%) than in north China (1.78%) residents

CONCLUSION: Although the prevalence of CKD in China was relatively low, the populatisolate
burden is substantial. These data warrant a national program aimedtbdgpeevention, and treatment
of CKD in China.
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Title: Serum Cystatin C GFR Estimation Equation: Pooled Analysis of 3134 Individuals

J Coresh L Steven§ T Green& H Feldmaf, M Froissart, J Kusek J Rosseft C Schmid, F Van
Lente, L Zhand, A Levey and for CKD-EPI'Epidemiology, Johns Hopkins University, Baltimore,
MD, United States.

Background: There has been a great deal of interest in using serum cystatin CqdSeysjeasure of
kidney function.

Methods: We developed equations for estimating GFR based on Scys alone and in combithti
serum creatinine (Scr) in 2/3 of the MDRD, AASK, CSG participants (dereent sample; n=1935),
and validated them in the remainder (internal: n=761) and in a ParisIgiom#ation (external:
n=438). GFR was measured as urinary clearantd-abthalamate (51Cr-EDTA in Paris) along with
calibrated Scr, Scys (Dade Behring), and participant characteristic

Results:Mean GFR, Scr and Scys were 48 (85" percentile 15-97) ml/min/1.7372.0 mg/dL and 1.8
mg/L, respectively. The table shows the bias, precision (root mearesruar, RMSE) and accuracy
(percentage of measured GFRs within 30% of the estimate) forettypegions (eGFR=252*StI*Age’
92%(0.77 if female* 1.21 if Black (similar results with abbrev. MDRD equati@GFR=76.7*Scy$™
eGFR=181*Scf**Scys?®*Age®?°*0.84 if female*1.12 if Black). In other equations with Scys but not
Scr, the age, sex and race coefficients were significant but 2 to 4 folérsrgkerage magnitude of
errors on a % basis were constant over the GFR range studied.

Conclusion: We present a GFR estimation equation with Scys alone based on 1935 indiwittuals
similar precision to an equation utilizing Scr and demographic vasia@Embining Scr, Scys can
improve GFR prediction compared to either analyte alone but requirasiorcbf age, sex and race.

eGFR Model Variables Bias (%Iedlan Precision (RMSE) Accuracy (% within 30%)
Validation Develop- Validation Develop- Validation
ment ment

Internal, Internal, Internal,

External External External

N=| 761, 438 1935 761, 438 1935 761, 438
logScr + age + sex + race 1,7 0.23 0.21, 0.23 84.3 85.0, 83.3
logScys 3, -10 0.23 0.25, 0.25 82.9 82.7,79.5
logScr + logScys + age + 1,1 020 | 019,019  89.3 | 90.7,90.0

race + sex
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Title: Effect of Differences Between Serum Cystatin Assays on GFR HE&tima

J Coresh A Grubl, J Manzt, L Steven§ T Greend L Zhand, A Levey, F Van Lentdand for CKD-
EPI. 'Epidemiology, Johns Hopkins University, Baltimore, MD, United States.

Background: Several equations have been published for estimating GFR (eGFR) fromgsstatin C
(Scys). However little data are available are how differens &sgays compare to each other and what
impact differences would have on GFR estimation.

Methods: Plasma frozen at -80C on 200 individuals and linear regression were used to dbmSanes
DakoCytomation PETIA assay on the Hitachi Modular P (Sweden, Feb-Oct 2003stD&te Berhring
PENIA on the BNII Nephelometer, the only FDA approved Scys assay in thel&&l@ghd Clinic
Foundation laboratory, Oct 2005). Equations for eGFR=83.9*Dako'SE\developed in 451 adults in
Sweden and eGFR=76.7*Dade St}’&developed in 1,935 adults in the CKD-EPI collaboration were
compared.

Results: Mean Scys differed substantially between the Swedish Dako (1.51 mg/L)CinD&tle (1.87
mg/L) assays (difference 0.35 (s.e. 0.03)). The values were highlyatedr¢R= 0.96, Figure) with
measurement error adjusted calibration equation of CCF Dade Scys = -0.554 + wB@&h®ako Scys.
The table shows the impact on GFR estimation. A comparison of published equatimnthe Dade assay
reveals differences as well.

Conclusion: The Dade and Dako Scys assays differ substantially. Differencesdretguations for
estimating GFR are partly but not completely explained by assayediffes.

Dako Equation Dade Equation |Dako Equation Calibrated to Dade Assay
Scys, mg/dl |eGFR Value Corresponding to Scys, mg/dl

0.5 268 174 169

1.0 84 77 88

2.0 26 34 38

4.0 8 15 15

eGFR Cystatin Value Corresponding to Given eGFR
15 2.8 4.0 3.9

30 1.8 2.2 2.4

60 1.2 1.2 14

8

7

6

5)

* Data
Raw Regression Line
===== Corrected Regression Line
Identity Line

CCF Dade Scys (mg/L)

01 2 3 4

12 3 4 5 6 7
Swedish Dako Scys (mg/L)
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INCIDENCE OF CARDIOVASCULAR DISEASE (CVD) AND RATE OF RENA L
FUNCTION LOSS IN K/DOQI STAGES | TO Ill OF CHRONIC KIDNEY DI SEASE
(CKD)

AH Brantsma, SJL Bakker, D De Zeeuw, PE De Jong and RT Gansevoort forBWERR Study
Group, UMCG, Groningen, Netherlands.

Early detection of CKD is important due to the associated risks of Gdxecelerated renal function
loss. K/DOQ)I staging has been advocated to identify subjects with CKibstage Il generally
receiving more attention than stages | and I, because of the more onpGIFR. We investigated
whether this is appropriate, and compared the incidence rates (IR) oin®¢ibjects with stages |, Il
(according to K/DOQI defined by eGFR and microalbuminuria (MA)) and ¢idéd@eding to K/DOQI
defined by eGFR only). We used data of the PREVEND study, an observationalstotdpperformed
in the Netherlands. IR s are given per 1,000 person-yrs.

Prevalence of CKD stage I-l1ll and demographics are shown in tleelialow. Median follow-up was 7.3
yrs. The IR s of CVD were significantly higher in subjects with stdfeCKD (16.9, 22.8 and 22.5,
resp.) than in subjects with no CKD (7.1) (all p<0.001). Using subjects withiKBoas reference, the
age- and sex-adjusted hazard ratios (HR(95%CI)) for CVD for stdh€KD were 2.2 (1.5-3.2), 1.6
(1.3-2.0) and 1.3 (1.0-1.7), resp.

When stage Ill CKD was subdivided according to absence or presence, dfidM#ge- and sex-adjusted
HR s for CVD were 1.0 (0.7-1.5) and 1.7(1.2-2.4), resp., whereas the annual change in e@FR duri
follow-up in these two groups (calculated by linear regression analysgsthsee sequential eGFR
measurements over time) was +0.16 1.22 versus -0.50 1.21 mL/min/1.73m2/yr, resp. (p=0.001).

In conclusion, screening for K/DOQI stages | and Il successfully detabjects at risk for CVD, and
should in that respect get equal attention as screening for stagarthermore, K/DOQI stage lll,
according to the current definition, identifies only subjects withemsed risk for CVD or renal function
loss if there is also MA present. We therefore propose that foiigstage Ill CKD, besides the eGFR
value, an additional criterion asking for presence of MA is needed.

No CKD Stage | Stage Il Stage Il
N 6906 243 856 491
Age, yr (SD) 47 (12) 48 (12) 56 (12) 63 (9)
Male, % 49 66 64 38

14
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Joris R. Delanghe
Gent, BELGIUM

Urinalysis, specific proteins and creatinine standardisaire among the research interests of
Dr. J. Delanghe (Dept. of clinical chemistry, Universityddital Gent, Belgium). At present, the issue of
creatinine standardisation and its consequences is one of hichesgacs. In the sixties and seventies,
the advent of laboratory automation induced a protein error aticiree determination. By the year 1980,
the classical text books did no longer corresponded with theatlirgality of creatinine measurement.
Recent European Union In vitro diagnostics (IVD) regulations Haiteated restandardisations for
creatinine by a number of vendors. Unfortunately, the IVD industry raitl apply a uniform
standardisation for creatinine. In consequence, a broad inter-ladyorettriation still is present. J.
Delanghe chairs a European working group on creatinine standismiaad its clinical consequences. It
is clear that the MDRD recommendations and the planned introduofi NIST 967 standard for
creatinine have some unwanted side effects (e.g. Cockroft anit Gased drug dosage schemes,
formulas for estimating GFR in children). Especially in ybanger age groups (1-3 years), the variations

between creatinine methods are still very pronounced

References:
Clin Chem 2003; 49: 163;49:1011-1014; Accreditation and Quality control 2005; 10: 15-19.

16



SANTOS DEPINE, MD, MPH

BUENOSAIRES, ARGENTINA

17



THE IMPORTANCE OF NEPHROLOGY IN PUBLIC HEALTH
(PROGRAM FOR SURVEILLANCE AND CONTROL OF CHRONIC DISEASES)

Santos Depine; MD, MPH* and Rafael Burgos Calderén, MD**

* Master in Public Health, University of Buenos ésr Argentina
** Section of Nephrology, Department of Medicin@jrsity of Puerto Rico, School of Medicine, Saan] Puerto Rico.

As recently as April 2006, CDCs (Centers for Disease Control aneérii@w) in the United States of
Americd placed chronic renal disease in the center of public health delsaieing an action plan from
country governments. In this way, it was acknowledged in their vision tharienw efforts are yet
undeveloped.

For many years now, clinical nephrology has been fostering the need to demiroptaict of permanent
renal disease within the public health environment.

The lack of a systematized control provided through a measurable prograredthsigpacted on the
level of hospital expense since they have increased their casedmbamidly economies deteriorate and
health care pays for a higher morbimortality that could be avoided witr satt/eillance and
epidemiological control.

However, nephrology associations have paved the way in this effort. Thail@bs and Tenable Renal
Health Model" from the SLANH has already been implemented in 11 countties iratin American

i 2
region:

This model incorporates Wagnérsanaged care "Model to Improve Chronic Disease Care", and is
enhanced with public health proposals that establish strategies faveaailar, cerebral, renal and
endocrine-metabolic health.

This is a novel proposal for surveillance and epidemiological control elere chronic diseases in
primary health care and in first level of attention, since it integratedicine and clinical nephrology with
public health.

The model favors control of diabetes, hypertension, obesity and dislypemiglitsystematic follow ups
that protect against the progression of endothelium damage, which is a afdheeevolution towards
multiorganic failure.

Planned in the Logical Frame and the Matrix of Allocation of Activities Besourcésit facilitates its
financing as a national program or with external financing.

1Schoolwerth, Anton C., Engelgau, Michael M, Hogtetet al. Chronic Kidney Disease: A Public He&tbblem That
Needs a Public Health Action Plan. Preventing Cler®isease. Volume 3: No. 2, April 2006

2Argentina, Brasil, Chile, Colombia, Ecuador, Méxi€araguay, Perd, Puerto Rico, Uruguay y Venezuela
sWagner EH. Chronic disease management: What waki to improve care for chronic illness? Effeet®linical
Practice. 1998;1:2-4.

4Depine Santos: Guidelines to a Cost-Efficient Asatgn of Activities and Resources in Primary Hedttention.
UNDP-International Financial Health Unit. Healthr\try, Argentina, 2002
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T CELL AND MONOCYTE FUNCTION IN CHRONIC RENAL DISEASE

Matthias Girndt M.D.
University of the Saarland, Department of Internal Medicine IV, Kirrbe8jrasse 1, D-66421
Homburg/Saar, Germany.

Patients with chronic renal failure suffer from specific immum@mpetence, e.g. against viral
diseases such as hepatitis B, while several antigen-unspecific immunerfsiscich as cytokine
secretion by monocytes are upregulated. Therefore, these patientsreogehimnic course of viral
disease, frequent infectious complications, reduced vaccinationcgffimad enhanced atherosclerosis
due to inflammatory overactivation. Our group was the first to studgnmflatory activation of
monocytes in kidney failure at a single cell level by flow cytometry siWved that monocytes are
heterogeneous in their cytokine production (similar to their hetegityeas defined by surface markers
CD14 and CD16). Those with the highest production of cytokines are preddlyergimoved from
circulation during a dialysis session. Intracellular detection of cytsekihsingle cell level has several
advantages over measurement of plasma cytokines since there is no dependeacelative cell

number in circulation and on residual renal function.

Cytokine production is partially determined by genetic polymorphisms, whichtsean
particularly relevant for the patient with renal failure and inflaatory activation. Our group showed a
predictive role for a polymorphism of the anti-inflammatory cytokind® for both, immune function
and cardiovascular mortality. Recently, we could prove a role of a polymsorgiithe pro-inflammatory

IL-6 for renal anemia and the need for erythropoetin.

Specific immune activation against viral infections depends on a cosydem of interactions
between antigen-presenting cells and T lymphocytes. We demonstratelrdmat kidney disease
influences the expression of the signalling molecule CD86 on monocytegaklirsgl to reduced specific
activation of T lymphocytes. This finding is closely related to nonrespaftexehepatitis B vaccination

among these patients.
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ALLHAT HAS DESIGN FLAWS THAT MAY HAVE BIASED THE STUDY’S
OUTCOME IN FAVOR OF THE DIURETIC COHORT

LA Hebert, BH Rovin, CJ Hebert
The Ohio State University Department of Medicine and Cleveland @iepartment of General Internal
Medicine

ALLHAT is the only modern hypertension trial to deliberately recrujtdmensives with
cardiovascular (CV) disease, and then use diuretic as one ohtlmmiaed interventions. This is a
design flaw because CV disease patients are especially viinardloid overload, which can exacerbate
their hypertension, heart failure, or angina. This flaw advantaged tletidicohort because the other
randomized monotherapies, lisinopril (ACEI), and amlodipine (CCB), areecotmmended as
monotherapies to manage fluid overload. Also, ACEI's remarkable CV benefésdemonstrated when
ACEI was combined with diuretic, if needed. Thus, ALLHAT’s design prextACEI's optimum use.

ALLHAT’s other design flaw is that its protocol required advancing oarided monotherapy to
achieve the blood pressure (BP) goal. To illustrate how biasaslied, consider this scenario:
Hypertension worsens. Incipient fluid overload is suspected. The blinded mapgtiseadvanced
hoping it is diuretic. Unfortunately, it is ACEI or CCB. Fluid overload and hypedaemrgrsen. Weeks
later, the patient returns with stroke, MI, or CHF. Such endpoints should beéee@ga artifacts of
ALLHAT design because in routine clinical care, likely they would Haeen avoided by timely diuretic
use.

ALLHAT’s design gave diuretic a monopoly on BP and volume control. Still, diuretild not
lower mortality or MI rate (ALLHAT’s primary endpoints) better thanBIC Likely diuretic’s metabolic
dysfunctions, which increase CV risk, negated the benefits bestowed by Gidretinopolies”.

Diuretic should not be initial therapy for all hypertensives. A betleleece-based strategy is ACEI

alone, or combined with diuretic if needed.
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SPOT URINE PROTEIN/CREATININE RATIO (P/C) IS AN UNRELIABL E METHOD
FOR ESTIMATING 24-HR PROTEINURIA (P) FOR MOST CLINICAL PURP OSES

LA Hebert, DJ Birmingham, G Shidham, BH Rovin, HN Nagaraja
The Ohio State University Departments of Medicine and Statistics

P is a modifiable risk factor and the strongest predictor of GFihdenlCKD. Accurately
assessing P change, particularly in the range of 1 to 3 g/d, is the usoal oked. The gold standard is
24-hr P, but this is inconvenient. Spot urine P/C is convenient and showsiiglaton with 24-hr P.
On this basis, KDOQI now recommends spot urine P/C. However, the high conretafficients
appear to be the result of comparing spot P/C and 24-hr P over a very wide ramge, @ot usually
encountered in individual patients (AJKD 47:8-14,2006). This study examinedgihésby analyzing
649 paired spot and 24-hr urine collections submitted by an SLE GN cohort (N = 74¢tbltmvg term
in the Ohio SLE Study. From this data set 55 pairs were selected randoimt@avide-range of 24 hr
P/C ratios (0.06 to 6.5), and in which the 24-hr collections were at least 75%rapkete collection
(based on Cockroft-Gault), which provides an accurate estimate ofCGhatf® of a complete 24-hr
collection (data not shown). Consistent with previous studies, we founolvttrathe entire range of P/C
values there was strong linear correlation between spot and 24-hr uri(e=F0@8, f = 0.61, p <
0.0001). However, over the ranges more relevant to individual patient aseeésee figure), correlation
was statistically significant (p=0.0013) but agreement between sg@4ahr urine P/C ratios was weak
(r* = 0.28). Conclusions: For optimum CKD management, P should be assessed fronrtii Bf
specimens submitted as 24-hr collections, not spot urine P/C. A furtrertage of 24-hr testing is the
ability to monitor NaCl and protein intake, which is important in CKD manageém

r=0.53
r2=0.28
41 p = 0.0013
o 3
o °
£ ° ° i
N °
Q2 . ° o
® °
L
. . oY
1 4 ° °
° ° o
®
0

Spot P/C
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ESTIMATION OF GLOMERULAR FILTRATION RATE BY THE MDRD EQUA  TION
MODIFIED FOR JAPANESE PATIENTS WITH CHRONIC KIDNEY DISEASE

Enyu Imai, Masaru Horio, Kousaku Nitta, Kunihiro Yamagata, Yuusuke Tsukamoto,
Hirofumi Makino, Akira Hishida, Seiichi Matsuo
Japanese CKD Initiatives, Japanese Society of Nephrology

Accurate estimation of glomerular filtration rate (GFR)rigctal for detection of chronic kidney disease
(CKD) in clinical practice. Especially, to distinguish CKD stagecdfiCKD stage 2, the GFR must be
accurate around 60ml/min/1.738nCockcfoft-Gault equation and MDRD abbreviated equation have been
used for this purpose in Japan. In the present study, the equations originalbpedvel Caucasian
population were tested in Japanese CKD patients, and modified with tinesagaefficient determined
by the data of inulin clearance (Cin) from Japanese 248 CKD patients. Fonidatem of the Japanese
coefficient, the sum of squared errors of estimate (SSE) was useds@&ium,creatinine values of
enzymatic method in the present study were calibrated to values of non-categeladfé method by
adding 0.207mg/dl, which was similar to the difference of serum creatinigls lzetween the mean-
value of the college of American Pathologists (CAP) survey and thenatizymethod in Japan. We
obtained a coefficient , 0.881 and determined the modified MDRD equationagsfoll

eGFR (mL/min/1.73 7) = 0.881 186.3" Age®?®" S-Cr*'**(if female” 0.742)

The MDRD equation modified with Japanese coefficient (0:88IDRD) determined for Japanese CKD
patients yielded lower mean difference and higher accuracy for GirRatish in appended Fig. 1. In
particular in Cin 30-59 mL/min/1.73inthe mean difference was significantly smaller with 0.881
MDRD than that with 1.0 MDRD (1.9 vs 7.9 mL/min/1.73Mmp<0.01), and the accuracy was
significantly higher, with 60% vs 39% of the points deviating within 1&#6, 97% vs 87% of points
within 50%, respectively (both p<0.01). The validation with different data £64 CKD patients
showed the correlation between eGFR and Cin was better by’ OM8RD than 1.0 MDRD. In Cin
less than 60 mL/min/1.733rthe accuracy was significantly higher, with 85% vs 69% of the points
deviating within 50% (p<0.01), respectively. The mean difference wasialsificantly smaller
(p<0.01).

Recently, Levey et al modified the abbreviated MDRD equation by datigisiDRD study creatinine
to IDMS traceable value and re-expressed MDRD equation as follows:
eGFR=175xCI"*%Age®?°%0.742 (if female)

We calcukated eGFR by the above new equation inserted the serum creagiaguged by enzymatic
method and plotted against measured GFR by inulin clearance (n=248), wdtiolvisin appended
Figure 2. When we added a coefficient, 0.741 to the new equation, the coeffigiennggoved the
eGFR at GFR less than 60ml/min/1.73m

In conclusion, the modification with Japanese coefficient multipigroved the accuracy of GFR
estimation by the abbreviated MDRD equation as well as by the new MDRDogqyarticularly in
patients with CKD stage 3 and stage 4. The equation is still non-optinedtiioration within Japanese
even after the modification, since it underestimates GFR above 60 ml/min/l.7TBus, development of
a new equation is strongly suggested for improved accuracy in estin@titaphinese and for Asian
population in near future.
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CKD IN EUROPE (ICELAND)

Olafur S. Indridason® and Runolfur Palssor?
'Division of Nephrology, Department of Medicine Landspitali Univgrsibspital;?University of
Iceland Faculty of Medicine; Reykjavik, Iceland.

Background: Iceland has a population of approximately 300,000 and provides universal coverage for
health care, including unrestricted access to RRT. Neverthelesscittenice of treated ESRD,
70/million/year, is low compared to many Western nations, and interestiaglyliabetics have entered
RRT.

Methods: To examine if a low prevalence of CKD may explain the low inciden&S&D, we have
studied the prevalence of this disorder in the Icelandic population, dogupiifferent equations used for
defining CKD. We also have examined the progression of kidney diseasenited humber of subjects.
In addition, we have studied the incidence of diabetic nephropathy in patientspeith dyabetes in

Iceland.

Results:In a cohort of 9,229 males and 10,027 females, aged 33 to 85 years, we found that differe
eGFR equations performed differently in defining CKD. Using the modified MBRimation, age-
standardized prevalence of eGFR <60 ml/min/1.73ves 4.7% for men and 11.6% for women. An
additional 2.4% of men and 0.9% of women had proteinuria. Among those with serumoeeatisi
nmol/L, 70% had progressive decline in renal function, 45% developed ESRD, andczd%ddrRT.
The incidence of diabetic nephropathy was 40% in patients with type Yediafter 30-40 years of

follow-up.

Conclusions: The low incidence of treated ESRD in Iceland cannot be explained by a loiepoevaf
CKD nor is the incidence of diabetic nephropathy in Icelandic patiettisygie 1 diabetes lower than is
generally observed. Our studies suggest that a sizeable proportidjedits with CKD have a favorable
prognosis. The progression of CKD needs further studies. Finally, sultsreuggest that prediction

equations may not be reliable enough for use in epidemiological research.
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THE RELATIONSHIPS OF PROTEINURIA, SERUM CREATININE, GLOME RULAR
FILTRATION RATE WITH CARDIOVASCULAR DISEASE MORTALITY IN
JAPANESE GENERAL POPULATION

Fujiko Irie, M.D., Ph.D.
Department of Health and Welfare, Ibaraki Prefectural Government

Proteinuria, high serum creatinine and reduced glomerular filtratief@&R) have been
associated with increased mortality from cardiovascular dig€a4e) and all causes. However, the
combined effect of proteinuria with serum creatinine and GFR on CVD-cawde mortality has not

been well investigated.

We conducted a 10-year prospective cohort study of 30,764 men and 60,668 women aged 40-79
years who patrticipated in annual health checkups in 1993. The Cox proportiondshrardel was used

to estimate the relative risk (RR) after adjusting for age, srgpkimd other cardiovascular risk factors.

The multivariable RR (95% confidence interval (Cl)) of CVD deattpfisitive vs negative

proteinuria was 1.38(1.05-1.79) among men and 2.15(1.64- 2.81) among women. The respective RR for
the highest vs lowest creatinine group$.8 vs 0.8 mg/dl for men and1.1 vs 0.6 mg/dl for women)
was 1.56(1.19-2.04) among men and 2.15(1.58-2.93) among women. The respective RR for GFR<60 vs

100ml/min/1.73rMwas 1.65(1.25-2.18) among men and 1.81(1.39-2.36) among women. For individuals
with proteinuria combined by hypercreatininemia or reduced GFR, thefrSD death was two-fold
higher in men and 4-6-fold higher in women compared to those without proteinuria and wigh norm
creatinine level or GFR. Similar associations were observed foesttokonary heart disease, and all-

cause mortality.

Proteinuria, and hypercreatininemia or reduced GFR and there combinat@osigveficant
predictors of CVD and all-cause mortality. (Kidney Int 2006; 69, 1264-1271)
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INCIDENCE AND PREVALENCE OF CKD IN OKINAWA, JAPAN

Kunitoshi Iseki, MD
Dialysis Unit, University Hospital of The Ryukyus, Okinawa, Japan

Okinawa, Japan, consists of subtropical islands and has the highestmre\adlESRD.
Currently, the prevalence is more than 2500 pmp (total population, 1.36 milliasdnseare not clear

yet. We have been studying the renal outcome of the screened population iwadkina

The Okinawa General Health Maintenance Association, a nonprofit pagiani founded in
1972, has been conducting community-based health examination annually. Computeediasgdiata
for the standard analysis are available for the 1983 (n=106171), 1993 (n=143948), ant-260619)
screenings. CKD was diagnosed by the KDOQI guidelines. Estimated GFRealaksited using the
abbreviated MDRD formula. Since there is no known ethnic factor femése, we did not correct the
estimated GFR value. Significant changes in the participants’ deptigs have been observed during
the study period. While both systolic and diastolic blood pressure decreasedlavels of serum
cholesterol, triglycerides, and fasting plasma glucose, and the prexaleoverweight and obesity

increased.

The details of every ESRD patient treated in Okinawa since 1971 araimed in an
independent registry; the Okinawa Dialysis Study (OKIDS). By the end of @2@0f&gistered a total of
5246 patients. Using the two registries, we identified screening partiwhntlater entered a dialysis
program using the two computer registries. Among the variables stugisticklpositive proteinuria was

the strongest predictor.

The Okinawa screening program provides valuable opportunities for traidietof CKD in the

general population. Changes in physician and patient behavior are needsttefombnagement of CKD.
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ASSOCIATIONS OF CKD WITH INFECTIOUS DISEASE

Bertrand Jaber, MD and Michel Jadoul, MD
Boston, USA and Brussels, BELGIUM

Chronic kidney disease (CKD) is a worldwide public health probiétin adverse outcomes of
kidney failure, cardiovascular disease, and premature death#nfé¢tion is an important cause of
morbidity and mortality among patients with kidney failure, andating to the US Renal Data System
(USRDS) registry, is the second leading cause of death folipwardiovascular disease [2] [3] [4].
Whereas infectious diseases can affect CKD in term kfirigtiation, progression, and end stage factors,
little is known of the impact of CKD on the development and outcome of infedfisaases.

Consequently, there is a need to gain a broader understanding of theiagsofciakKD with
infectious diseases, broadly termed, with a particular focus on chromlidiviesses. It should also be
noted that the natural course of infectious diseases might be influepcedxisting CKD [5] [5] [6] [7]
[8] [9] [10]. In this setting, CKD might either affect the host immune resp@iasorably or unfavorably)
or represent a surrogate marker of greater morbidity. Since thdtynafaslinical trials exploring novel
anti-infectious drugs initially exclude patients with CKD [11] [12] [13] [l1i4éatment of infectious
diseases might also be influenced by coexisting CKD. This might be e ti@mbugh either the kidney
toxicity of anti-infectious drugs, which hampers effective treatmemtfettious diseases, or through
suboptimal use of anti-infectious drugs, due to coexisting CKD, resulting irooweder exposure to
these drugs.

The association of CKD with impaired host cellular and humionatunity can also result in
suboptimal and/or less sustained vaccination immune resp8j9d%]. This impaired immunity calls
for the development of a specialized immunization program ferGKD population against some
infectious diseases. This has potential regional and global catiplns for vaccination strategies
worldwide.

Finally, existing methods to estimate GFR do not perform well in the settocigaiic infectious
diseases such as the human immmunodeficiency viral (HIV) infection [16]daficularly if
superimposed on malnutrition with accompanying abnormal muscle mass and/or lomadssdiyndex.
This also calls for the need to develop better tools to estimate GFR.

In summary, the CKD-infectious disease axis is a novel mesd@eld that warrants further
inquiry in the hope of improving global health.
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MICROALBUMINURIA IS ASSOCIATED WITH MAJOR
ELECTROCARDIOGRAPHIC CHANGES IN AN INDO ASIAN POPULATION

Tazeen Jafar, Nish Chaturvedi, Juanita Hatcher, Andrew S. Levey

Background:

Microalbuminuria (MA) is a known predictor of cardiovascular disg&3/D) in European
origin populations, but such data are lacking in native Indo-Asian population® @X® risks are high.
Major electrocardiographic (EKG) changes are predictive of cardiolaasunortality. We determined the
association of MA with major EKG changes in the general population aftaki

Methods:

A total of 3143 of 3546 invited subjects aged 40 years or over from twelve rgnskdected
communities in Karachi participated. MA was defined as albumin excre30d mg/g creatinine and >
17 mg/g in men and >25 mg/g in women from a single spot morning urine sample. Majongsalas
coded in duplicate on EKG using Minnesota classification. Hypertensionefiasdlas BP$40/90 mm
Hg or on antihypertensive medication, diabetes as fasting blood glud@&ermg/dl or on antidiabetic
medication, estimated glomerular filtration rate (eGFR) wasutzdld using the MDRD Study equation.

Results:

The mean age of subjects was 51.6 (10.8) years. Median (25-75% percentilelpurimia &
creatinine ratio was 4.0 (3.0-8.0) mg/g in men and 6.0 (4.0-11.0) mg/g in women (p<0.0Gdlerieev
of major EKG changes was 15.8%, hypertension 42.6%, diabetes 20%, eGFR <60 ml/mihA5&4n
Prevalence (95% CI) of MA was 9.2% (8.4-11.8%) overall, 14.5% in those with sehemia, 13.8%
among those with hypertension, and 19.5% among those with diabetes and 11.9% amoniththose w
eGFR <60. In a multivariate model, MA was independently associated with s@jenia (OR, 95%
Cl) (1.45, 1.06-1.98), diabetes (2.81, 2.16-3.66), hypertension (1.79, 1.36-2.35), women (0.69, 0.53-0.89),
age (1.03, 1.02-1.04, for each 1 year increase), and eGFR (0.90, 0.84-0.96, for each 10 ml/miin/1.73 m
increase).

Limitations:

Urine albumin was determined from a single urine collection; presafrftematuria and pyuria
was not tested. In addition, the MDRD Study equation for estimation of eG#fenlassification of
EKG changes for prediction of CVD have not been validated in Indo Asians.

Conclusions:

MA is associated with major EKG changes in Indo Asians, independently atdrygien,
diabetes, or decreased eGFR.
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USE OF SCREENING TESTS FOR MICROALBUMINURIA IN AN INDO-AS IAN
POPULATION

Tazeen H Jafar, MD MP¥* Nish Chaturvedi, MD MRCP Juanita Hatcher, PRand Andrew S.
Levey, MD’

!Section of Nephrology, Department of Medicine, The Aga Khan Universitgdka Pakistan.
“Clinical Epidemiology Unit, Department of Community Health Sciences, Taekhan University,
Karachi, Pakistan.

3Division of Nephrology, Department of Medicine, Tufts-New England Mé@eater, Tufts University
Medical School, Boston, MA, US.

*National Heart Lung Institute, Imperial College, London

Background:

Microalbuminuria (MA) based on 24 hour urine albumin excretion is one ofitedaafor
chronic kidney disease and a predictor of cardiovascular disease. Indségjeacts are at high risk of
both, but the validity of simple screening tests, such as urine albumin tioicegatio (ACR), and urine
albumin concentration (UALB) have not been determined, and given lower tegteme excretion
levels, the former may be misleading. We compared the use of ACR and fbkliBedicting MA in
this population.

Methods:

A total of 577 subjects agedi years, 54% of whom were women, were recruited from the
general population residing in four randomly selected communitiesracKia Pakistan. ACR (mg/g of
creatinine), and ALB (mg/L) were determined in a spot morning urine saargeMA (30-300 mg of
albumin) in a 24 hour urine collected on the subsequent day.

Results:

The median (25-75 percentile) of urine albumin excretion was 5.0 (3.6-10.9) nmig8l§$:8-
13.2) mg/day in men, and 4.6 (3.4-0.9.3) mg/day in women. The overall prevalence (95% CI) o6MA wa
9.4% (7.2 to 12.0%): 11.0% in men, and 8.0% in women (p=0.20). The areas under the reesmter op
characteristic (ROC) curves for detection of MA were 0.92 (0.88 to 0.95).hq0.86 to 0.94) for
UALB in women and men, respectively. The same were 0.95 (0.92 to 0.97) and 0.93 (0.89 to 0.96) for
ACR in women and men, respectively. For UALB, the sensitivity and speciiveitg 50% and 98%,
respectively in women, and 71% and 97%, respectively, in men at the conveyntieoathmended value
of 3 mg/dl. The discriminator value of UALB identified in the analysis &u&ang/dl in women
(sensitivity of 92%, specificity of 83%), and 1.3 mg/dl in mean (sensitfiB82%, and specificity of
90%). For the ACR, the sensitivity and specificity were 82% and 97%, resggctn women at
discriminator value of 25 mg/g, and 82 and 93%, respectively, at value of 17 mg/g in men.

Conclusion:

Both UALB and ACR are acceptable tests for population screening fonM#&lo Asians. The
existing cut off values for ACR for identification of MA seems reabtm#or application in the adult
Indo Asian population. However, thresholds for UALB need to be lowered. Those whn positive
with either test should be followed with timed urine samples for coafiom of MA.

38



VIVEKANAND JHA, MD

CHANDIGARH, INDIA

39



THE INCIDENCE OF END-STAGE RENAL DISEASE IN INDIA: A POPULAT ION-
BASED STUDY

Gopesh K Modi and Vivekanand Jha
Bhopal Memorial Hospital and Research Centre, Bhopal, India and Postgractituée] of Medical
Education and Research, Chandigarh, India

Chronic kidney disease (CKD) and end-stage renal disease (ESRD)esgengmpublic health
problems in developing countries, and need changes in healthcare policyifE®RDce data are not
available from large parts of the developing world including South Astaréffort the ESRD incidence in a
large urban population in India. ESRD incidence was estimated for fourcatineecalendar years (2002-
2005) amongst 572,029 subjects residing in 36 of the 56 wards of the city of Bhopalsiibjests are
beneficiaries of free healthcare in a hospital establishedth&dr984 Union Carbide Industrial Accident.
Crude and age adjusted incidence rates were calculated. A total of 34&R&\p&tients were diagnosed
during the study period; 86 in 2002, 82 in 2003, 85 in 2004 and 93 in 2005. Average crude and age-adjusted
incidence rates for were 151 and 232 per million population respectively. The neeaasg7 years, and
58% were males. Diabetic nephropathy was the commonest (44%) cause of T E&REudy provides the
first population-based ESRD incidence data from India and reveals it tgher Han previously estimated.
This translates into a large ESRD burden for a nation of over one bidlapigy Diabetic nephropathy is the
leading cause of ESRD. Changes are required in healthcare policyttaerSKD detection and prevention
programs as well as efficient resource utilization for ESRD care.

REFERRAL PATTERN OF PATIENTS WITH END STAGE RENAL DISEASE A ND ITS
IMPACT ON OUTCOME AT A TERTIARY CARE CENTRE IN NORTH INDIA

Sarathbabu Geda, S Parthasarathy, Vinay Sakhuja and Vivekanand Jha
Department of Nephrology, Postgraduate Institute of Medical EducatibRasearch, Chandigarh, 160 012
India

Timely referral of patients with chronic renal failure toephrologist is an important determinant of
outcome. There is no data on the timing and quality of care before initiatitialysis in developing
countries. All patients referred to our Institute with a diagnosisS&®@[Eover a 1-year period were evaluated
prospectively. Quality of pretransplant care was assessed by [atéeviews, referral notes and admission
records. Referral duration was classified according to time firstrefvaluation by a nephrologist to
development of ESRD as early (>12 months), intermediate (4 to 12 months)eafsdtlatonths). Outcomes
were recorded as death, lost to follow up (presumed dead), or according to RRifymadalal of 450
cases (75% males, mean age 43.3+15.8 years) were studied. Diabetic nepkiB@pathghronic
glomerulonephritis (22%), and chronic interstitial nephritis (18%)eaere the commonest causes. 329
(73.1%) patients were referred late whereas 17.6% and 9.3% had inteenaediaarly referrals
respectively. The patients in the late referral group were motg tikbave uncontrolled hypertension, fluid
overload, hyperkalemia, severe acidosis, and 65% required dialysis within 2ohpoesentation. The
prevalence of malnutrition was higher, whereas the family incomecaedsito medical reimbursement was
lower in this group. The outcome frequencies were: death (5.6%), lodioww g (59.3%), transplantation
(15.1%), hemodialysis (14%), and CAPD (6%). Those who died or were lost to fglaxene more likely
to be uneducated, have infections, coronary artery disease, underlying lasg disalnutrition, late
referrals and lower family incomes. In conclusion, majority of CKD patientsir study were referred late.
Late referral is associated with increased risk of presentatibrs@were uremic complications, requirement
of emergency dialysis, worse metabolic parameters, absent prexicalyes and poor socioeconomic status.
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MANAGING CHRONIC ILLNESSES — CHRONIC KIDNEY AND CARDIOVASC ULAR
DISEASE - A5 YEAR EXPERIENCE OF THE CHRONIC DISEASE OUTREACH
PRIMARY PREVENTION PROGRAM (CDOPPP) IN SOWETO, SOUTH AFRICA

Katz 1J Shezi E, Mdleleni G, Butler O, Gerntholtz TE, Truscott A, Naicker S, SohinkidScheppingen-
Smith J, Sharma S, Kondals

Department of Medicine, Chris Hani Baragwanath Hospital and School of Pigallth, University of
the Witwatersrand, Johannesburg, South Africa.

CDOPPP was established to detect and manage patients with chrosgesliethe primary health care
centers (PHC) at high risk for complications. Managing chronic iletessa great challenge. Achieving
treatment (Rx) goals and patient follow is difficult. Developing a maatetffective management of
chronic illnesses remains a challenge.

Aims:
To detect and Rx patients at risk for CVD and CKD, ascertain thegmnsgeffectiveness, its
ability to facilitate processes of referral and develop clinici&itis s

Methods:

The Wagner Chronic lllness model was used to develop a unique paper based and now
computerized model of care, Rx decision support and data analysis. Patrengsiwedied at 20 clinics
with uncontrolled hypertension (HT); BEL#0/90mmHg; diabetes with HT and/or proteinuria. Other risk
factors included cholesterol (mmol/L) and Body Mass Index (BMI kg/m2andéird Rx protocols, patient
education, and regular follow up took place. Early referral and fadui@low up were evaluated.

Results:

1425 patients; 60% females, 40% males were enrolled since 2003. 95% had uncontrolled
hypertension, 33% had diabetes with HT and/or proteinuria. Advanced diggasemmon; 9% had
stage 3 or > CKD and 0.05% needed immediate dialysis. 12% of patients ndedadtfos risk factors
which could not be managed at the PHC; 56% of these for advanced CKD. Only HT wastrol
significantly improved; p<0.01 and trends to improvement were evident fothkerisk factors (p=NS).
Poor follow up at many clinics is common the reasons being staff shortagaafantbsivation.

Conclusions:

Advanced disease was significant and a common reason for eantglrd®é&sk factors for
chronic conditions overlap. Advanced disease remains undetected in theygrare setting, explaining
late presentation for care. Early detection, assistance of PHC wntiigeraent and good follow remain
ongoing priorities. Novel ideas like CDOPPP need ongoing support.

42



VINCENT LAUNAY -VACHER, PHARMD

PARIS, FRANCE

43



Vincent Launay-Vacher, PharmD
Paris, FRANCE

The Insuffisance Rénale et Médicaments Anticancéreux (IRBtAdy is a French national,
observational study. Every cancer patient presenting at one dbtbacology departments participating
in the study, over at least one of two pre-defined time peiio@804 were included (only solid tumours,
except <18 and ESRD). Renal function was calculated using Cotl@aaft (CG) and aMDRD
formulae to estimate the prevalence of Rl according taKfB¥OQI definition. Anticancer drugs were

studied with regard to their potential renal toxicity and dosajyestacent.

Of the 4684 patients, 7.2% had serum creatinine levels >110 umallevdr, when assessed
using CG and aMDRD, 57.4 and 52.9% of patients had abnormal renabfunctRlI, respectively. Of
the 7181 anticancer drug prescriptions, 53.4% required dosage adjusiniintOf patients treated,

79.9% received at least one such drug. 80.1% were treated with potentially naplthaigs.

RI is common in cancer patients, and drug dosage adjustmaftensnecessary. Renal function
should be evaluated in all cancer patients using either Gi\@rGaMDRD formulae, including patients
with normal SCR levels. In those patients at high risk fagdoxicity, dosage should be adapted to renal

function and the use of nephrotoxic therapies should be avoided wheneverepossibl
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CKD IN UK ETHNIC COMMUNITIES
Liz Lightstone
Senior Lecturer, Renal Section, Imperial College London and Weston Renal and Transplant Centre,
Hammersmith Hospital, London UK

My main interest has been CKD in UK ethnic communities. Mgioal work identified the 3-5
fold increased rates of ESRF in UK Indo Asians compared to Nartopeans (Lightstone et al, QIM
1995). More recently | had a key role in helping to estabfisiNiational Kidney Research Fund's (now
Kidney Research UK’s) ABLE (Metter Life through_Elucation and Empowerment) campaign designed
to raise awareness of and promote research into renal disease ircetmignities.

My current work is based round multidisciplinary collabomatgroups | have established with
colleagues in Southampton (Dr Paul Roderick, Medical Epidemiqgl&ating (Professor Jaspal Kooner
and Dr John Chambers, Cardiology), South West Thames Renal Research InstiulaetéD apsley and
Dr Mark Dockrell, Clinical Chemistry), Luton (Mr Gurch RandawSocial sciences), Leicester (Prof
John Feehally) and Sheffield (Prof Meguid EI-Nahas).

My main research project is a study of cardiovascular and renal ristomoat of 30,000 subjects
from general practitioner lists in West London — The LOLIPSDRly (London Life Sciences Population
Study). 70% of the individuals are Indo Asian reflecting the deapdgcs of the local community.
Analysis of the first 22,000 subjects demonstrate that thelylikod of having an MDRD eGFR
<60mls/min/1.73rhis lower in Indian Asian and Black women than their Northern European counterparts
and similar among men even when adjusted for age, diabetestemgiam, vascular disease, metabolic
syndrome and smoking. However, Indian Asian and Black men are likelseto have an eGFR of
<45mls/min/1.73rh These data, together with the known high rates of ESRF ie titasic groups,
suggest that CKD progresses more rapidly in Indian Asians mEwttBthan in Northern Europeans. We
also have data on albuminuria, urine retinol binding protein and segrstatio C from 10,000 of the
cohort. We will be reviewing these patients on a 5 yeangplirogramme to identify incidence of new
CKD and the risk factors for progression in the differehniet groups. We plan to use the LOLIPOP
cohort to identify the relationship between CKD and obesity asasedither cardiovascular risk factors.
Of note we have stored serum, plasma, DNA and urine whichneille us to identify novel biomarkers
associated with progression. Additionally we are looking aud#s and awareness of CKD in the Indian
Asian community and among Indian Asians with diabetes and diabetic nephropathy
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CURRENT STATUS OF NATIONAL MEDICAL POLICIES AND CKD INITIAT IVEIN
JAPAN

Seiichi Matsud, Enyu Imaf, Yusuke TsukamofpKunitoshi Iseki
Nagoya University HospitafOsaka University HospitalShuwa General HospitdRyukyu University
Hospital, Japan

In recent years, Japan has toughened policies to cap on increase in meditseé® Total
medical expense (TME)/GDP is the lowest among G7 countries, and the rateeabe of TME in
consideration of aging is the slowest among the developed countriesthehisge of aging is the highest
in the world. In 2005, Japan Ministry of Health, Welfare and Labor (MHWL)dasched the New
Medical Structure Reconstruction Plan to further lower the increasie@f TME. The main pillars of
the new plan are made of mid-and-long term plans and short-term actions. Andeagditong term
plans, reduction of lifestyle diseases such as diabetes by 25 % in 10 yeansi&gsn objective. Early
detection of individuals at risk by compulsory health check paid by health mecsusacieties, and
modification of lifestyle is expected as the first line actionhdligh it is not yet finally settled, urinary
protein/albumin testing is at the increasing risk for being consideraa @gtion rather than essentials in
the new compulsory health check system. MHWL explained the reasohssfas follows; (1)
proteinuria/albuminuria is not included as a diagnostic criterianetabolic syndrome in Japan, (2) there
is no potent evidence for Japanese by now that early detection of urinain praghe general population
will become a strong driving force to reduce the number of new ESRD patlapanese Society of
Nephrology (JSN) is now in tough negotiation with MHWL on this importaneiswhile JSN has been
calling for joint action to the related societies and organization®fagate the importance of CKD. In
June 25, 2006, The Japan Association of CKD Initiative (J-CKDI), and has tal@na@tipromoting

national CKD campaign in the next year and afterwards.
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CKD IN POLAND- RESULTS OF THE POLNEF EPIDEMIOLOGICAL PILOT STUDY

Boles aw Rutkowski, Ewa Krol on behalf of the Investigation Team
Department of Nephrology, Transplantology and Internal Medicine
Medical University of Gdask, Poland

Background:

Continuous increase of the number of patients with chronic kidnkyefavhich require renal
replacement therapy, as well in Poland as all over the wondamigs the analysis of epidemiological
situation concerning renal diseases. Early diagnosis of nephropatimjtsp@ot only an adequate
treatment, but also facilitates the introduction of the thetlagtyslows the progression of kidney failure.
The aim of the Polish Epidemiological Pilot Study in NephrolfRpNef) was an attempt to evaluate the
epidemiology of kidney diseases in Poland on the basis of a randelettesl population from a city
numbering 60 thousand people.

Methods:

As a screening test, allowing distinguishing patients requftirtger diagnosis of nephropathy,
the microalbuminaria dipstick test accompanied by blood presseasurement and questionnaire was
accepted.

Results:

2475 individuals participated in the pilot PolNef study. Matbmminuria was detected in more
than 16% of the investigated population. It was significantly nfiguent in male and in obese. 501
persons were referred to nephrologists. Decreased GFRatdifrom serum creatinine (eGFR) was
found in about 47% of those participants referred to kidney cotienland more than 17% of them had
eGFR below 60ml/min/1.73 T 6 persons were referred for further treatment because of newly
diagnosed kidney tumor.

Conclusions:

Microalbuminuria occurs frequently in the general Polish pomuasind together with blood
pressure measurement and questionnaire seems to be powerfulideokify subjects at risk for chronic
kidney disease. Our results confirmed data from other epidemialaicdies performed throughout the
world (USA, Australia, Netherlands etc) indicating that unrecaghizhronic kidney disease are very
common than it was indicated before also in Polish populatiosul®eof PolNef study served as trigger
to the wide introduction of the Program of Early IdentificatiorC#fD in Poland which hopefully will
bring not only medical benefits for every single patient but also sulzdtactinomic benefits in future for
health care system as well.
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FRACTIONAL BODY WATER CLEARANCE: A PHYSIOLOGICAL APPROACHT O
THE ASSESSMENT OF RENAL FUNCTION: AN ANALYSIS OF THE RRI-C KD
STUDY

R. Saran, P.Kotanko, B Gillespie, X Zhang, G. Eisele, M. Kiser, F. Finkelstdtaj&jopalan, G.
Handelman, F. Gotch, N. Levin

Glomerular filtration rate (GFR) is currently expressed per body suafaee(BSA). However, BSA does

not reflect the body compartment (Total Body Water; V) cleared by fiemetion. We therefore

compared the approaches of expressing renal function by V and BSA in a cqyairénfs with CKD.

The RRI-CKD studys a prospective cohort study of stage 1lI-V CKD patients refeoddUdS

nephrology clinics. Total body water (V) was estimated using thedWatguation. GFR was estimated

by the abbreviated MDRD equation. We additionally calculated renaidargs a fraction (percentage)

of V cleared per hour (VC%/hr). The mean MDRD-GFR in this cohortagjestil-V CKD was 24.1 (+

10.2) ml/min/1.73rh The mean VC%/hour was 3.99 (+ 0.02), implying that on average, nearly 4% of the
total body water was cleared of creatinine per hour. Table below shows aricom|iy gender of body

size measures, V, GFR and VC%/hour.

Female Male T-Test
Variable MeanzStd MeanzStd P-value
Body Mass Index 29.617.6 29+6.1 0.36
Body Surface Area 1.8+0.2 2.1+0.2 <0.001
Total Body Water (V) 34.3£5.0 45.7+7.8 <0.001
GFR (MDRD) 23.7+£10.6 24.3+9.8 0.42
VC % / hr 4.3%+1.9%| 3.7%+1.5% <0.001

Figure shows the correlation between MDRD-GFR and the VC%/hour by gender.

B
N

B
o]

VC %/hr

Gender ®®® Female
e Ma'e

o] B N W A a o ~N o 0]

GFR MDRD

Conclusions:The concept of V cleared per unit time represents a more physiolog@appn
considering renal function (similar to Kt/V). At any given MDRD-G¥&ue, the VC% will be higher for
women and those with lower BMI. This approach needs to be tested further farghaiaical
relevance.

52



DAvVID SEccOMBE, MD, PHD

V ANCOUVER, BRITISH, CoOLUMBIA CANADA

53



TESTING FOR ALBUMINURIA — TODAY'S REALITY

David Seccombe MD, PhD, FRCPC
Department of Pathology and Laboratory Medicine, University of Britishr@bila, Managing Director,
Canadian External Quality Assessment Laboratory (CEQAL), VancoungshBColumbia, CANADA
Testing for albuminuria continues to grow with an estimated 100 millioés betng conducted
annually. The use of this test is being promoted in an ever-expanding satoall guidelines for
identifying early renal disease, predicting the progression of e in diabetes and for monitoring
the efficacy of treatment in patients. Integral to these guidelieggatr offs” or critical test values for
albuminuria. Recommendations are being made on the best sample to be testagljehey of testing

and the clinical decisions that should be considered using this test.

Clinicians frequently assume that laboratory tests have beatasiaed. Unfortunately, this is
not the case. The uniform application of a guideline requires as a preteegtaiadardization of the
laboratory tests that it uses. For this purpose, the process adstaration should encompass all aspects
of the testing process — pre-analytical, analytical and post-aBitandardization is essential to ensure
“trueness” of the result over time, to minimize the extent of laldtosariation and to ensure that the test
result is communicated with the appropriate reference intervedspiatative comments and uniform
educational messaging from the guideline. Unfortunately, the measurehadimtimin in urine has not
been standardized. This reality has negatively impacted the disatiimy power of this test and has
resulted in considerable confusion relating to the measurement, repodictiracal use of this test. This
presentation will examine the testing process for the measuremebtiafialin urine within the context

of clinical guidelines and standardization.
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IMPACT OF CREATININE CALIBRATION IN A POOLED STUDY OF INDIV  IDUAL
PATIENT DATA

Lesley A. Stevens, Jane Manzi, Andrew S. Levey, Jing Chen, Amy E. DeyshieEggars, Akinlolu
Ojo, Emilio Poggio, Michael Steffes, Yaping(Lucy) Zhang, Fred Van LensefXoresh

Variation in performance of GFR estimating equations is in part, dugeoeti€es in creatinine
calibration among laboratories. We evaluated the impact of creatalibration on performance of the
MDRD Study and Cockcroft-Gault (C-G) equations in a pooled dataset consitimtividual patient
data from 5504 people in 6 research studies and 2 clinical populations who had GFR meemyred us
urinary clearance dfl-iothalomate.

Serum creatinine assays in the individual studies were catitmttandardized creatinine assay
measured on the Roche enzymatic at the Cleveland Clinic using frozenespeatadibration panel
and/or CAP survey results. Linear regression analysis was usddulateacalibration factors.
Measurement error was considered by adjustment of coefficieriteef6f of the regression. Percent
bias was calculated as [(measured GFR- estimated GFR)/measiRedd3F was adjusted for body
surface area.

For a creatinine value of 1 mg/dl, the median (range) difference éetive calibrated and
uncalibrated values was -0.12 (0.12). Calibration improved bfemdRR, of the MDRD Study equation
from 7.9, 0.877 and 80 to 4.4, 0.883 and 83, respectively. Using the C-G equation, thedndsRR
changed from 0.2, 0.843 and 74, respectively, to 7.3, 0.848 and 68, respectively. The table sheéavs the da
for the individual studies.

MDRD C-G
Non-Calibrated | Calibrated Non-Calibrated Calibrated

% Bias /P30 | % Bias /P30 % Bias /P30 % Bias /P30
Pooled 5.3 80.4 0.8 83.3 -8.7 74.1 -19.3 68.3
MDRD -2.3 89.7 -2.1 89.8 -22.4 65.4 -28.8 56.6
AASK 6.0 85.4 0.9 86.6 3.1 75.9 -6.9 74.9
CSsG 109 75.2 |10.0 75.6 -5.6 81.6 -12.3 75.9
CCF -6.5 71.2 |-12.3 69.2 -28.6 59.9 -42.0 48.6
CCF Donor 6.5 86.0 1.4 854 -3.7 84.1 -14.5 76.1
DRDS 101 76.2 -5.4 81.0 -17.1 69.0 -41.6 49.2
DCCT 127 811 8.0 84.9 1.4 88.6 -8.9 85.3
MAYO 3.1 76.0 -6.2 765 -15.9 68.3 -32.1 54.3
MAYO Donor |27.7 540 |12.3 87.4 12.9 85.2 -8.7 84.1
CRIC 4.2 81.8 49 81.2 -11.5 71.1 -16.9 68.8

Creatinine calibration is critical to accurate MDRDGFRmeates. Use of standardized
creatinine may worsen performance of GFR estimating equations that ageempressed for use with
standardized creatinine assays.
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EVALUATION OF THE MDRD STUDY EQUATION IN A POOLED CREATININE
DATASET

Lesley A. Stevens, Josef Coresh, Amy E. Deysher, Paul Eggers, HaroldaRellimmes P. Lash, Robert
Nelson, Mahboob Rahman, Christopher Schmid, Yaping (Lucy) Zhang, Tom Greene, Andewe\s. L

Variation in performance of GFR estimating equations amongst individual gbpdyations has
been widely reported. We evaluated the MDRD Study equation in a pooleetdsdtaslividual patient
data from 5504 people in 6 research studies and 2 clinical populations and desdgbexcei in their
performance according to individuals’ clinical characteristics.

GFR was measured using urinary clearanc@efiothalomate. Serum creatinine was calibrated
to standardized creatinine assays at the Cleveland Clinic. GFBstimsited using the four variable
MDRD Study equation. Performance was evaluated for the overall grouprasubgroups defined age,
sex, race, diabetes, transplant, and body mass index (BMI). Analyses a#fiedtry estimated GFR
greater and less than 60 ml/min/1.73 m2.

In the overall dataset, median percent bias (IQR) and percent oftestimtnin 30% of
measured GFR ¢F) was 2.4 (16.4) and 83. GFR estimates greater than 60 ml/min/AWw&ren
associated with greater error. Percent bias (IQR) gnd?e 0.8 (9.4) and 82 for people with GFR < 60,
compared to and 6.9 (26.0) and 84, for people with GFR estimates greater thantélerslieows the
results by subgroup.

MDRD Study equation perform better in people with GFR < 60 ml/min/1%7&whin people
similar to those included in the MDRD study. These data may assistdevelopment of improved
estimating equations as well as clinicians’ interpretation of GERa&®s as applied to individual
patients.

Table: Percent median bias by subgroup

GFR <60 GFR > 60
Age <40 2%* g**
40-65 4 5
>65 -2 -2
Female Y 3 9*
N 2 6
Black Y 3 Sl
N 2 10
Diabetes Y 5* 10**
N 2 5
Transplant Y -1 1%
N 3 8
BMI <25 e 8
25-30 4 8
>30 3 6

* p-value <0.05; ** p-value < 0.001
Age is measured in years; BMI is measured in kg/m
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LuXia Zhang, MD
Institute of Nephrology, Peking University

Chronic kidney disease (CKD) has emerged as a public health problem in Chinaorks
pertain to CKD have been focused on following three issues. The first atesre the estimation
equation of glomerular filtration rate (GFR). MDRD equations provide coememethods of assessing
GFR, while our previous work indicates that when used in Chinese patients catoatifiof these
equations is necessary. So we initiated a multi-center study, and modifieD EdRRtions based on
data of Chinese CKD patients (JASN, 2006, Oct). And we try to improve perfarohrquations,
especially in very early stage of CKD, by combination of cystatin C. Bedideause the calibration of
serum creatinine has important effect on the performance of equation, weictedsér model to test the
efficacy of two-step calibration of creatinine from practical pointieéw The second part of our work is
screening for CKD among community-based Chinese population, both in urban ardeayathich
revealed urgency of prevention of CKD in China (Chin J Nephrol, 2006, 22: 67-71). Amalvegust
finished a screening work of 16,000 residents, who could represent populatiomaid&8tyears in
Beijing. Results would be released soon. The last part of our work isagsmeiation of CKD with
chronic diseases, such as cardiovascular disease (JASN, 2006, 17: 2617-2621ialaoidc mgndrome
(submitted to JASN), which extend such observation to a population with difégneetic and

environmental background.
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