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PREMISES — SCIENTIFIC BASES

Jd Chronic kidney disease (CKD) is a severe worldwide
health problem associated with increased morbidity

and mortality, decreased quality of life and enormous
economic costs.

Jd Metabolic diseases such as diabetes, hypertension,
obesity, DLP are known to be risk factors of kidney

injury, and play an important role in the progression of
CKD.



850 MILLION PEOPLE WORLDWIDE are now estimated to have kidney diseases from various
causes. Chronic kidney diseases (CKD) cause at least 2.4 million deaths per year and are now the
6th fastest growing cause of death. WKD 2019
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Prevalence and Cardiovascular Risk
Profile of Chronic Kidney Disease in Italy

Eesults of the 2003-12 National Health Examination Survey

Results, Three thousand eight hundred and forty-eight men and 3704 women were

exammed. In the whole population, mean age was 57+ 12 and 56 £ 12 vears m men and
women, respectively] hypertension was prevalent in men and women, respectively (56
and 43%) and the same held true for overweight (45 and 33%5). obesity (26 and 27%%).
diabetes (14 and 9%) fand smokimg (21 and 18%), whereas CV disease was less frequent

(© and 6%). Overall, the prevalence of CKD (95%
confidence interval) was|7.05% (6.48-7.65).

Early stages constituted 59% of the CKD population [Stage G1-2 A2-3: 4.16% (3.71-
4.61) and Stage (G3-5: 2.89% (2.51-3.26)]

Nephrol Dial Transplant. 2015;30(5):806-814.
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ABSTRACT

CKD prevalence estimation is central to CKD management and prevention planning at the population
level. This study estimated CKD prevalence in the European adult general population and investigated
international variation in CKD prevalence by age, sex, and presence of diabetes, hypertension, and
obesity. We collected data from 19 general-population studies from 13 European countries. CKD stages
1-5 was defined as eGFR<60 ml/min per 1.73 m?, as calculated by the CKD-Epidemiology Collaboration
equation, or albuminuria =30 mg/g, and CKD stages 3-5 was defined as e GFR<60 ml/min per 1.73 m>.
CKD prevalence was age- and sex-standardized to the population of the 27 Member States of the Euro-
pean Union (EU27). We found considerable differences in both CKD stages 1-5 and CKD stages 3-5
prevalence across European study populations. The adjusted CKD stages 1-5 prevalence varied between
3.31% (95% confidence interval [95% Cl], 3.30% to 3.33%) in Norway and 17.3% (95% CI, 16.5% to 18.1%)in
northeast Germany. The adjusted CKD stages 3-5 prevalence varied between 1.0% (95% CI, 0.7% to 1.3%)
in centr'al Italy and 5.9% (95% CI 5.2% to &. 6%] in northeast Germany. The variation in CKD prevalence

lence. In conclusion, this large-scale attemptto carefully characterize CKD prevalence in Europe identified
substantial variation in CKD prevalence that appears to be due to factors other than the prevalence of
diabetes, hypertension, and obesity.

J Am Soc Nephrol 27 sss—ses, 2015 doi: 10.1687/ASMN. 2015050542



Global Kidney Health Atlas

One in 10 People Worldwide Have Chronic Kidney Disease

One in 10 people worldwide have kidney disease, according to the
first detailed global report on care delivery for kidney disease (Global Kidney Health Atlas)

The report also found a wide range of prevalence globally.

By region, the estimated prevalence ranges from 7% in South Asia
and 8% in Africa to 11% in North America and 12% in Europe,
the Middle East, East Asia, and Latin America.

Among high-income countries, Saudi Arabia and Belgium had the
highest prevalence rates, at 24% each, followed by Poland (18%),
Germany (17%), the United Kingdom (16%), and Singapore (16%).

At the other end of the spectrum among high-income countries,
Norway and the Netherlands had the lowest prevalence of CKD, at 5%.

JAMA. Published online April 24, 2017



Increasing Incidence and Prevalence of
ESKD: US Data
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Kirchhoff S. Medicare coverage of end-stage renal disease (ESRD).
https://fas.org/sgp/crs/misc/R45290.pdf. Accessed February 13, 2019.




PREMISES — CURRENT STATUS

Prevalence studies of CKD in Romania

I The prevalence of CKD has not undergone until present
a rigorous scientific evaluation in Romania.

JIndirect assessments exist, but without the possibility
of a cross sectional analyze on a representative sample
of population and thus we can not correctly estimate
the number of unreported/unknown cases ("unseen
portion of the iceberg").
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PREDATORR - Primary goals

d Estimating the prevalence of DM and pre diabetes
in the adult population of Romania

d Estimating the prevalence of overweight and
obesity in the adult population of Romania

d Estimating the prevalence of the chronic kidney
disease in the adult population of Romania

Note: Prevalence distribution of the pre-specified
subgroups (eg age groups etc) is also expected.



PREDATORR - Secondary goals

] Estimating the prevalence of DLP in Romania
J Estimating the prevalence of Hyperuricemia in Romania

] Estimating the prevalence of Metabolic Syndrome in
the population of Romania.

] Estimating the prevalence of HTN in Romania

J CVR assessment in the population of Romania: SCORE
diagram for the high-risk areas

1 Metabolic risk evaluation through FINDRISC score




PREDATORR - Investigator inclusion

1101 GPs were randomly included in the study via a
software, from the public database made available by
National Health Insurance Agency (CNAS)

J Investigators came from all 8 historical regions of the
country, namely: North-east, South-east, South, South-
West, West, North-West, Centre and Bucharest+llfov
County

1 The GPs were trained in order to comply with the rules
of the GCP and the Declaration of Helsinki.



PREDATOR - Subject inclusion

I Subjects were randomly assigned for screening from the
list of each GP via a random number generator (27
subjects stratified by 3 age groups)

12728 subjects were enrolled in this study, with the
intention of obtaining valid data for a sample of at least
2182 subjects.

. Distribution by age subgroups:
- 427 subjects aged between 20-39 years
- 1019 subjects aged between 40-59 years
- 1282 subjects aged between 60-79 years.

Subjects included in the study (who completed visit 1)
were not replaced by other subjects.
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Demographic parameters

38,93%

M20-39 years
[2140-59 years
M60-79 years
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Definition of terms

eCKD was defined as eGFR <60 mL/min per 1.73 m?
(estimated with CKD-EPI equation) and/or urinary

ACR >230mg/g.

eThe eGFR and urinary ACR were assessed on the
second study visit in all subjects and on the fourth
visit (after 3 months from the second visit) only in
subjects with eGFR <60 mL/min per 1.73 m?and/or

ACR 230mg/g



Prevalence of CKD (eGFR: CKD-EPI) in Romania—- 2013
(Adjusted to population distribution — Census)

1.180.702 adults 20-79 years old

B CKD+ M CKD-

CKD+: eGFR (CKD-EP1)<60ml/min/1,73mp and/or ACR=30mg/g
CKD-: eGFR (CKD-EPI) 260ml/min/1,73mp and ACR<30mg/g

Eugen Mota et al. International Urology and Nephrology. 09/2015; 47(11). DOI:10.1007/s11255-015-1109-7



Prevalence of CKD (eGFR: CKD-EPI) in Romania by gender and age groups — 2013

CKD (CKD-EPI) present (%)

(Adjusted to population distribution — Census)

60-79 years
40-59 years
£ 20-39 years
Women
Total Men Women
m20-39 years 3,69 3,58 3,79
m40-59 years 4,76 4,71 4,81
H60-79 years 14,35 14,6 14,12

Eugen Mota et al. International Urology and Nephrology. 09/2015; 47(11). DOI:10.1007/s11255-015-1109-7



eGFR (CKD-EPI) and ACR by gender and age groups

M 20-39 years MW 40-59years W 60-79years

14 b b il 2
Total Men Women Total Men Women Total \ Men | Women
eGFR<60 mL/min/1.73m2 eGFR<60 mL/min/1.73m2 eGFR260 mL/min/1.73m2
ACR230mg/g ACR <30 mg/g [ACR230mg/g |

Eugen Mota et al. International Urology and Nephrology. 09/2015; 47(11). DOI:10.1007/s11255-015-1109-7



eGFR (CKD-EPI) stages distribution
(according to KDIGO 2012)

%

20-39 years 40-5%9 years 60-79 years
i G5(<15ml/min/1,73mp) 0,2 0,2 0,3
W G4(15-29ml/min/1,73mp) 0,0 0,2 0,5
M G3b(30-44ml/min/1,73mp) 0,0 0,2 2,6
d G3a(45-59ml/min/1,73mp) 0,5 1,4 7,5
M G2(60-89ml/min/1,73mp) 8,2 21,6 51,0
M G1(>90ml/min/1,73mp) 91,1 76,4 38,1




Albuminuria stages distribution (ACR)

(according to KDIGO 2012)

%
20-39 years 40-59 years 60-79 years
w A3(>300mg/g) 0 0,8 0,5
m A2(30-300mg/g) 2,9 2,4 4,2
mAl(<30mg/g) 97,1 96,8 95,3




Staging of CKD since 2012

Persistent albuminuria categories
Description and range

_ A1 A2 A3
Prognosis of CKD by GFR
and Albuminuria Categories: e Moderately Severely
KDI GO 201 2 increased increased increased
<30 mgig 30-300 mg/g >300 mgl/g
<3 mg/mmol 3-30 mg/mmel | >30 mg/mmol

Normal or high

E

,"?.: -3 G2 Mildly decreased 60-89
ES

Ev Mildly to moderately

T® G3a | Gecreased 4559
_—=

n O

28 G3b Moderately to 30-44
RS severely decreased

£3 \ 2

i) G4 Severely decreased 15-29
r

L]

Kidney failure




Better risk stratification with

new CKD classification

KDOQI 2002 KDIGO 2012
normal micro macro normal moderate?t severe *
<30 30-300 2300 <30 30-300 2300
mg/g mg/g mg/g mg/g mg/g mg/g
290 290
stage 1
60-89 60-89
stage 2
45-59 45-59
stage 3
30-44 30-44
15-29 15-29
<15 <15




eGFR and urinary ACR distribution
(according to KDIGO 2012)

Albuminuria categories

e:FR categories

Al A2 Al

Gl

(2

(:3a

G3b

G4

G5

Prognosis of CKD by eRFG and urinary ACR

® Green: low risk; = Yellow: moderately increased risk; ® Orange: high risk; ® Red: very high risk

Eugen Mota et al. International Urology and Nephrology. 09/2015; 47(11). DOI:10.1007/s11255-015-1109-7



CKD and family history of kidney diseases

P<0,05
CKD+ CKD-
Famil hist of
mramily  history 14,0 10,5
Kidneydiseases
[ N.u FEIITII.l‘y history of 86,0 89,5
Kidneydiseases

Eugen Mota et al. International Urology and Nephrology. 09/2015; 47(11). DOI:10.1007/s11255-015-1109-7



CKD RISK FACTORS

DISLIPIDEMIA BMIz25Kg/mp | HYPERTENSION DM+PREDM HYPERURICEMIA OTHER
BWABSENT 14,7 18,7 34,3 40,7 60,9 79.1
mPRESENT 85,3 81,3 63,7 59,3 39,1 20,9

Eugen Mota et al. International Urology and Nephrology. 09/2015; 47(11). DOI:10.1007/s11255-015-1109-7




CKD RISK FACTORS

Multivariate logistic regression OR p
Family history of kidney diseases 5,37 <0.001
Hyperuricemia 2.81 <0.001
DM+PREDM 2.46 <0.001
Hypertriglyceridemia 1.62 0.03
Age 1.05 <0.001
Hypertension 1.17 NS
Hypercholesterolemia 0.9 NS
Hypo-HDL cholesterolemia 0.78 NS
Hyper-LDL cholesterolemia 1.05 NS

Hipertrigliceridemia, diabetes/prediabetes, hyperuricemia and “other” renal risk
factors were independently associated with the presence of CKD.

CKD absent was considered the reference category. The analysis was adjusted for
covariates (sex, educational level, marital status, alcohol drinking, sedentariness).
OR, odds ratio;

Eugen Mota et al. International Urology and Nephrology. 09/2015; 47(11). DOI:10.1007/s11255-015-1109-7
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Prevalence of Obesity/Overweight in Romania — 2013
(Adjusted to population distribution — Census)

“Underweight ® Normal Weight “1Overweight
klObesity class | 1Obesity class Il M Obesity class Il



Prevalence of Diabetes and Prediabetes in Romania — 2013
(Adjusted to population distribution — Census)

DM not diagnosed
2,4%

DM
diagnosed

9,2%

Mota M et al. J Diabetes. 2015



Diabetes accounts for less than half of all
CKD cases

Age-Standardized Global Prevalence Rate of °

. . 2
CKD by Cause per 100,000 Persons in 2016 CKD |mpacts 1in 10 people gIOba”y

* In 2016, less than half of all CKD cases
were caused by diabetes (1690.73 per
100,000 persons)?!

 also have This aligns with US

Plaboee prevalence data where almost half of

429 individuals with CKD diabetes.34

emn:ﬁir;;onep  ~44% of ESRD cases are due to
7?2‘,’/69 diabetes®

Hypertension
7441
18%

1. Xie Y et al. Kidney Int. 2018;94:567-581; 2. Hill NR et al. PLoS One. 2016; 3. Kidney disease statistics for the United States.
https://www.niddk.nih.gov/health-information/health-statistics/kidney-disease. Accessed April 10, 2019; 4. Webster AC et al.
Lancet. 2017;389:1238-1252; 5. Burrows NR et al. MMWR Morb Mortal Wkly Rep. 2017;66:1165-1170



https://www.niddk.nih.gov/health-information/health-statistics/kidney-disease

Mortality is more frequent present in diabetes and

kidney disease than those without

47.0%

Standardised 10-year cumulative
incidence of mortality (95% CI)

No kidney Albuminuria Impaired GFR  Albuminuria & No diabetes, no
disease impaired GFR  kidney disease

Percentages indicate absolute excess mortality above the reference group (individuals with no diabetes or kidney disease)
*No diabetes and no kidney disease; GFR, glomerular filtration rate; T2D, type 2 diabetes
Afkarian M et al. J Am Soc Nephrol 2013;24:302



Prevalence of impaired lipid metabolism in Romania — 2013
(Adjusted to population distribution — Census)

Pathologic

81,9%

70,7%

50%

Normal
28,5%

Cholesterol LDL Triglycerides HDL
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Prevalence of Dyslipidemia in Romania — 2013
(Adjusted to population distribution — Census)

81%

2,3%

——— YT
151%
L 0,3%
80,7%

19%
All lipid parameters nomal Dyslipidemia
22 pathologic lipid parameters o Only hypercholesterclemia

u Only high LDL

HOnly lowHDL ™ Only hypertriglyceridemia



Prevalence of Hypertension, Hyperuricemia and Metabolic syndrome
in Romania - 2013
(Adiusted to population distribution — Census)

o ' :
(=T ]
=]
Q
_ —
"
(=
5© |
34
L
R ——1
L —
[ |
- § o
L1~ |
£ ) |
[=] (19
2

BP Uric acid MetS



Metabolic syndrome elements frequency

caon
55.7%
52.6%
e

93.6%

.__/"'
_,-"/
-~
#

Abdominal obesity Hypertriglyceridemia HipoHDL High Fasting Glycemia




Metabolic Syndrome elements clusters

51,6%
34,0%
- 14,3% i

3 elements 4 elements 5 elements

MetS Elements: Abdominal obesity, HTN,
HypertTG, HipoHDL, High Fasting Glycemia
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CONCLUSIONS

JThe presented data indicate a high prevalence
of CKD, in the romanian population.

A higher prevalence of CKD was registered after
age of 60 years, without differences by gender.



CONCLUSIONS

The final data of the PREDATORR study indicate a high
prevalence of cardiometabolic diseases in the romanian
population.

The presented data indicate an increased prevalence of
diabetes and prediabetes, which has doubled compared to
previous estimations

The prevalence of overweight / obesity is above previous
estimates, explaining, the increased prevalence of diabetes,
prediabetes, dyslipidemia.

Over 80% of the Romanian adult population present
dyslipidemia

16.1% of the Romanian population, aged between 20-79
years have hyperuricemia



THE IMPACT OF THE STUDY RESULTS

J Knowledge of the public health in Romania: detection of
CKD and metabolic diseases

 For all subjects, their role in the prevalence assessment of a
major disease of the present has an outstanding
contribution to the improvement of the public health from
the perspective of society as a whole

 Providing primary prevention measures in the future

A more accurate quantification of the prevalence of CKD and
metabolic disorders is important for a rational allocation of
human and financial resources.
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INS 2013

TOTAL POPULATIE = 20 121 641 PERSOANE
BARBATI =9 788 577 (48,64 %)
FEMEI = 10 333 064 (51,36 %)

POPULATIE CU VARSTA < 20 ANI = 4 298 099 (21,36 % DIN TOTALUL
POPULATIEI)

BARBATI = 2 206 383 (51,33 %)
FEMEI = 2 091 716 (48,67 %)

POPULATIE CU VARSTA 20-79 ANI = 15 097 473 (75,03 % DIN TOTALUL
POPULATIEI)

BARBATI = 7 324 557 (48,52 %)
FEMEI = 7 772 916 (51,48 %)

POPULATIE CU VARSTA > 79 ANI =726 069 (3,61 % DIN TOTALUL
POPULATIEI)

BARBATI = 257 637 (35,48 %)
FEMEI = 468 432 (64,52 %)






