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Kronikus vesebetegseg (CKD) jelentosege Jidonsagok a nephrologiaban

Vesefunkcid és életkildtdsok

smodinamika, glomerulus szam
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Figure 1. Survival probabilities for all-cause mortality in (A) fe-
male maintenance dialysis patients and patients with cancer
(log-rank P < 0.001) and (B) male maintenance dialysis patients

and patients with cancer (log-rank P < 0.001). N QY' or AJKD 20 19




-igure 3. By 2040, kidney disease will account for a larger percentage of years of life lost globally due to non-communicable
disease than diabetes.

Chronic Lung Disease

Heart disease

Cancer

Diabetes

10.0% 15.0% 20.0% 25.0% 30.0%
m 2016 w2040

Adapted from data from oreman KJ, Marquez N, Dolgert A, Fukutaki K, Fullman N, McGaughey M, et al. Forecasting life expectancy, years of life lost, and all-cause and cause-specific mortality for 250
causes of death: reference and alternative scenarios for 2016 -2040 for 195 countries and territories. The Lancet. 2018;392(10159):2052-90.




EGESZSEGUGYIS KOZLONY

AZ EMBERI EROFORRASOK MINISZTERIUMA HIVATALOS LAPJA

TARTALOM

V.RESZ
Kozlemények

» Nemzetkozi becslés!: 2020-ban puk

» 2017-ben vilagszerte 697,5 M CKD beteg,
halalozas:1,2 M

> . (leggyakoribb etiolégiakbdl kiindulva)
» Felfedezett + nem felfedezett T2DM : 721 E + uennyi (CKD el6fordulas 40%): 576,000 f6
» Prediabetes: 2,7M (CKD el&fordulas 16,6%): 450,000 6

» HT (el6fordulasi gyakorisag 30-45%): kb. 2.400.000 (20% diabeteses is), igy 1920000 (CKD el6fordulas
MHT regiszter alapjan 26,4%): 506,000 f6 + 192. 000 f6 (DM+CKD) 6sszesen: 700.000 f6

» Egyéb vesebetegség (PV, GN stb ill. sok esetben ismeretlen)

1. Global Burden of Disease Collaborators 2017. Lancet 2020;395:709-733; 2. Egészségligyi Kézlény LXXI. EVFOLYAM 18. szam 1753-1878. OLDAL 2021. oktéber 19.



Kronikus vesebetegseg (CKD) jelentosege Jidonsagok a nephrologiaban

smodinamika, glomerulus szam




Persistent albuminuria categories
Description and range

A1 A2 A3

KDIGO: Prognosis of CKD by GFR Normal to mildly =~ Moderately Severely
and albuminuria categories increased increased increased

<30 mg/g 30-300 mg/g >300 mg/g
<3 mg/mmol  3-30 mg/mmol >30 mg/mmol

NOMENKLATURA

Mildly decreased C K D
Mildly to ( )
moderately decreased
sevr:?;f; ?;?:Ee;(;ed =L
Severely decreased  15-29
G5 Kidney failure <15

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high
risk; Red: very high risk. GFR, glomerular filtration rate.

(2]
-

Q)
(]

[2]
©
]

(9]
]
o

@
j=]
c
o
°
c
@
=
°
=
a2
S
w0
@
(=]

o
&

E
R
£
E
=
E
@
2
S
g
8
(o
[
o




eGFRP,, ~90%

+30% +30%
21-39 42-78

+15% = 15%
26-35 51-69

mGFRP,, ~90%

Biological variability

Conditions affecting true GFR

Non ideal properties of
exogenous filtration markers

Conditions affecting true GFR

Conditions affecting non-GFR
determinants of serum
concentrations of endogenous
filtration markers

Analytical variability

Measurement error in the
clearance procedure

Measurement error in the assay of
the exogenous filtration marker

Measurement error in the assay
of endogenous filtration markers

GFR MERE

BUKTATO /



EQUIVALENT ALBUMINURIA CATEGORIES IN CKD

ACR (approximate equivalent)

AER (mg/24 h) (mg/mmol) (mg/g) Terms

Al <30 <3 <30 Normal to mildly increased
A2 30-300 3-30 30-300 Moderately increased®
A3 =300 =30 =300 Severely increased

ACR, albumin-creatinine ratio; AER, albumin excretion rate; CKD, chronic kidney disease.
“Relative to the young adult level.

KOROS FEHERJEVIZELES
KLASSZIFIKACIOJA



Cystatin C 13,3 kDa
polipeptid;

minden szdvetben és
testnedvben megtaldlhatd

Hazard ratio

15 30 45 60 75 90 105 120 15 30 45 60 75 ag 105 120
eGFRcr, ml/min/1.73 m? eGFRcr-cys, ml/min/1.73 m?

——— All-cause mortality, 721 394 participants; 102910 events — Heart failure, 674 255 participants; 28 530 events
— Cardiovascular mortality, 719987 participants; 27051 events =~ ——— Atrial fibrillation, 653 507 participants; 38 224 events

N

— All-cause hospitalization, 676 519 participants; 7862 events Peripheral artery disease, 660 412 participants; 4458 events

—— Myocardial infarction, 711478 participants; 18659 events Kidney failure with replacement therapy, 637 387 participants; 24 342 events
Stroke, 711 293 participants; 17 609 events —— Acute kidney injury, 632452 participants; 466 201 events

Figure 7 | Hazard ratios for adverse outcomes using the continuous model of estimated glomerular filtration rate (eGFR), comparison
of the shape of associations between creatinine-based eGFR (eGFRcr) and creatinine and cystatin C-based eGFR (eGFRcr-cys) in the

Kidney International (2024) 105 (Suppl 4S), S117-8314



Aferall ACR (mg/g) Overall ACR (mg/g)

eGFRcr 10-29 30-299  300-999 1000+ eGFRer <10 30-299  300-999
105+ . 105+

90-104 . 90-104

60-89 . 60-89

45-59 45-59

30-44 . . 30-44

15-29 15-29
<15 <15

All-cause mortality: 82 cohorts Cardiovascular mortality: 76 cohorts
Study size = 26,444,384; events = 2,604,028 Study size = 26,022,346; events = 776,441

Figure 36 | Risk of all-cause and cardiovascular mortality by estimated glomerular filtration rate (eGFR) and level of albumint
general population cohorts contributing to the Chronic Kidney Disease Prognosis Consortium. ACR, albumin-to-creatinine ratic

Kidney International (2024) 105 (Suppl 4S), S117-S314



eGFR-based criteria eGFR 30-60 eGFR <30 eGFR <20

! ! !

Transition from Transition from Access and
primary care to nephrology care to transplant
nephrology care interprofessional care planning

1 1 ]

KF risk 23%-5% KF risk 210% KF risk =240%
5 years 2 years 2 years

Risk-based criteria

Figure 15| Transition from an estimated glomerular filtration rate (eGFR)-based to a risk-based approach to chronic kidney disease
care. KF, kidney failure.

Kidney International (2024) 105 (Suppl 4S), $117-5314 S201




Kronikus vesebetegseg (CKD) jelentosege Jidonsagok a nephrologiaban

Vesefunkcid és életkildtdsok

» Glomerularis hemoc
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GER 45 GFR 30 GFR15  GFRY

Normal SNGFR @) 1 SNGFR ® 11SNGFR ® 111 SNGFR
Normal Pgc Normal Pgc T Pac T11 Pec

Novel opportunities for future research Highly explored area
COX2 - PGE, - EP2 Axis Renin-Angiotensin-Aldosterone System




Prematurity
(Low birth weight / the feto-maternal environment)

4

Low nephron number

Aging and/or Maladaptation

\

Glomerular hypertension "
. l l Hypertension
Podocyte loss Salt Sensitivity T

Glomerularsclerosis
Nephron loss

Chronic Kidney Disease

Hypertension Research (2023) 46:299-310 https://doi.org/10.1038/s41440-022-0106




a Nephron endowment

Prevalence

Potential nephron
recipients

Less than average

Nephron number

Potential nephron
donors

More than average



https://www.nature.com/nrneph

a Nephron endowment

Prevalence

Renal functional
reserve

Preeclampsia risk

Hypertension
onset

Proteinuria
level relative to
disease stage

Trigger for sudden
SCrT or AKI

CKD progression
Obesity

Diabetes
Glomerulonephritis

Post-donation
kidney failure risk

Potential nephron
recipients

Less than average

None or poor

High
Early in life

High

Mild injury

Fast

High risk of adaptive FSGS
Risk of early nephropathy
Fast CKD progression
High

Nephron number

Sufficient

Low

Late in life

Adequate

Modest injury

Slow

Low risk

Late nephropathy
Slow progression
Low

Potential nephron
donors

More than average

Excellent

Low

None or very
late in life

Low

Severe injury

Minimal

No adaptive FSGS
No nephropathy
Minimal progression

No risk for donor



https://www.nature.com/nrneph
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Different percentiles translate into different kidney lifespans
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https://www.nature.com/nrneph

VESEFUNKCIO / PROTEINURIA ES
KARDIOVASZKULARIS MORTALITAS KOCKAZAT
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Figure 3. Age-specific thresholds in relation to age-specific GFR percentiles. GFR cut-off

Matsushita K et al. Lancet 2010; 375: 2073-81. Van der Velde M et al. Kidney Int 2011; 79: 1341-52.



Glomerular filtration rate

'r

Glomerular filtration rate

Increase in remnant nephron overload
(driven, for example, by obesity,
diabetes or certain drugs)

Lifespan of CKD kidney

Reduced

Reduction in remnant nephron overload
(for example, through RAAS-SGLT2 inhibition)

' Lifespan of CKD kidney

Prolonged



https://www.nature.com/nrneph

Kronikus vesebetegseg (CKD) jelentosege Jidonsagok a nephrologiaban

Vesefunkcid és életkildtdsok

> >2modinamika, glomerulus szam

» Ujdonsdgok : diagnosztik&ban

>

>




Decision tree for the
consideration of a kidney
biopsy in patients with
proteinuria and/or
glomerular hematuria

Figure 2| Considerations for a kidney biopsy in patients with proteinuria and/or glomerular hematuria. ANCA, antineutrophil
cytoplasmic antibody; eGFR, estimated glomerular filtration rate; GN, glomerulonephritis; MPO, myeloperoxidase; PLA2Rab+, M-type
phospholipase A2 receptor antibody positive; PR3, proteinase 3.

KDOQI 2021



Kronikus vesebetegseg (CKD) jelentosege Jidonsagok a nephrologiaban
Vesefunkcio és életkilatasok
> =modinamika, glomerulus szadm

>

» Ujdonsdgok : glomeruldris betegségekben

>




NALT: nasal-associated
Genetic et Sl lymphoid tissue
predisposition MIBCIoN factors .
l GALT: gut-associated
o« 7 lymphoid tissue
IgAN patogenezisenek
Atacicept (ORIGIN)

4 lepcsos hipotezise Sibeprentimab (ENVISION &
VISIONARY)

BION-1301

Telitacicept

V4 o 7/
Increased circulating galactose- Development of glycan specific
T e rG p I O S deficient IgA1 IgG autoantibodies Nefecon (NEFIGARD)

Felzartamab (IGNAZ)

beavatkozads
lehefosegei "

Narsoplimab W

JONIS-FB-LRx
Iptacopan (APPLAUSE-IgAN)

Glomerular deposition and

activation of mesangial cells )
Ravulizumab

uoneAlae uswaldwod

Acute glomerular injury and
chronic kidney damage




Primary endpoint (IgA-biopsy)

o
Cl
=
@
=
o
IE
w
=
k=
3
E
3
Q

No. at Risk

244
224
201
181
167

Dapaglifiozin 129

Placebo

125

Hazard ratio, 0.28 (95% ClI, 0.11-0.72)

102
105

Placebo

Dapagliflozin

12 16 20 24 28
Month since randomization

101 100 99 94 59 42
101 94 B9 85 48 29

Renal endpoint (IgA-biopsy)

Cumulative incidence (%)

MNo. at Risk

-4 i i 4 4 P
e

Dapaglifiozin 129

Placebo

125

Hazard ratio, 0.23 (95% ClI, 0.09-0.63)

102
105

Dapagliflozin

12 16 20 24 28
Month since randomization

101 100 99 94 59 42
101 94 89 85 48 29



https://www.sciencedirect.com/journal/kidney-international/vol/100/issue/1

0
Change in

eGFR -5
ml/min/1.73 m?

-10

-15

SGLT2 inhibitor

12

Months

24

volume 22, pages39-52 (2022)


https://link.springer.com/journal/11892

Sparsentan (dual endothelin and angiotensin receptor antagonist)
vs irbesartan IgA nephropathiaban

mean at week 36

-151
(95% C1-23-7to-5-4)

498
—@- Sparsentan (n=202) (95% C1-55-0 to -44-0)
—@- Irbesartan (n=202)

-49-8
I — |
p<0-0001

)
c
(7]
=
(<1}
=8
c
]
U
E
v
]
=
(1]
=2
o
v

e
<
]

=
=

@
=
]
@

D

change in urine protein—creatinine ratio
Geometric least squares mean percent
change in urine protein-creatinine ratio

Sparsentan (n=202) Irbesartan (n=202) 0 4 6

Number of participants Week

Sparsentan 202 198190 176
Irbesartan 202 189188 168

eGFR chronic slope 2 ys
mi/min/1,73 m2 '2,7 '3,8


https://www.sciencedirect.com/journal/the-lancet/vol/401/issue/10388
https://www.sciencedirect.com/topics/medicine-and-dentistry/angiotensin-receptor-antagonist

Diagnosis of primary IgAN
(excludes RPGN, AKI, nephrotic

!

[e7
NEPHROPATHIA
TERAPIAJA 2024

/et

!

Continue maximum ./ Consider S

s!.lppnrﬁ:e .uare. enrollment in a l,

Discuss risk/benefit
profile of different

NO Steroids YES Steroids
*® High toxicity risk ®  Low taxicity risk
= Minimal inflammation/high chronicity s |nflammation present|

= Patient preference / \

Consider Sparsentan Targeted release budesonide
and/or Nefecon or reduced




RPGN - t0dd vese syndroma diagnosztikgjo

l—l—l

Alveolar hemorrhage present
(confirm with high-resolution CT scan)

Vs

KDOQI 2021

Figure 98 | Diagnosis and therapy in anti-GBM disease. CT, computed tomography; GBM, glomerular basement membrane.




Presence of nephrotic syndrome
Proteinuria > 3.6g/day
AND
Serum albumin <30g/

>

Likely Primary FSGS
Treat with immunosuppression
if no response, consider genetic testing

Worsening proteinuria and reduction
in serum albumin

FSGS on renal biopsy

Absence of nephrotic syndrome
1. Proteinuria > 3.6g/day
but serum albumin <30g/I
OR
2. Proteinuria < 3.5g/day with or without

hypoalbuminaemia

Absence of Evaluate for an underlying cause
Exclude secondary forms of FSGS
Consider genetic screening
Do not start immunosuppression
Supportive therapy
Monitor proteinuria and serum albumin

Figure 3. Treatment approach for focal segmental glomerulosclerosis. Based on KDIGO guidelines (KDIGO Executive Committee, 2021). FSGS, Focal Segmental Glomerulosclerosis.




Kronikus vesebetegseg (CKD) jelentosege Jidonsagok a nephrologiaban

Vesefunkcid és életkildtdsok

> >2modinamika, glomerulus szam

>

>

» CKD kezelés holisztikus megkdzelitése




Lifestyle

Healthy diet

SGLT2i
continue until dialysis
or transplant

B9 ©

First-line
drug therapy for
maost patients

Manage hyperglycemia
as per the KDIGO

Diabetes Guideline,
including use of
GLP-1 RA where indicated

=

Targeted therapies
for complications

(%)
Stop use of

Physical activity tobacco products

Airn for SBP <120 mim Hg
RAS inhibitor® at maximum
tolerated dose (if HTM)

ol I

BP

Use ns-MRA in Dihydropyridine CCB
people with diabetes and/or diuretic if
and an indication needed to achieve

for use individualized

&9 &g’\@

1

steroidal MRA if needed
for resistant hypertension
if eGFR =45

ST

v

Weight management

Statin-based therapy
maoderate- or
high-intensity statin

@

ASCVD risk, lipids

Antiplatelet Manage anemia,
agent for CKD-MBD, acidosis,

clinical ASCVD and potassium

abnormalities,
% where indicated

Ezetimibe, PCSKSI
indicated based on
ASCVD risk and lipids

@

1

Use the same principles
to diagnose and manage
ASCVD and atrial fibrillation
as in people without CKD

CKD

BETEGEK
HOLISZTIKUS

KEZELESE /



CKD konzervativ kezelése — Lancet 2021

= o 8 8 S 405 g »
- — e T

(V] .
S y & Symptom management

v

= . Palliative care

g < / Stop, reduce

o 4 y

§. ! frequency, or do

not start dialysis <"

\ Kidney-preserving care
Slow progression, preveat or delay dialysis, improve cardiovascular risk

Diet and lifestyle

» Plant-dominant, low-
protein diet

+ Low salt intake

» Physical activity

» Weight loss

» Smoking cessation

For disease progression
+ RAAS blockers
+ SGLT2 inhibitors
» MR antagonists
« Disease-specific
drugs

o KPS

management
« BP-lowering drugs

» Glucose-lowering drugs
« Lipid-lowering drugs

« Diuretics

For other comorbidities+ i

-~ Atidosis nTariagement
« Potassium binders
» Anaemia mpn%fgement
« Bone heatth

Preservation of
residual renal
function

maiptenance

Conventional care
= N

Infection control and acute kidney injury prevention

Incremental

Renal replacement therapy:
dialysis or transplantation

~

Estimated GFR

Hyperfiltration

mL/min per 1.73 m?

Loss of residual kidney function

Albuminuria

Declining GFR

TUraemia



https://doi.org/10.1016/S0140-6736(21)00519-5

Physical

KRONIKUS

Neph i
ephrotoxic of urinary tract

VESEBETEGEK
KOMPLEX
history environmenta

history

MEGKOZELITESE

for possible genetic causes,
including family pedigree for CKD

Symptoms and signs
of systemic diseases

Laboratory tests, imaging, and tissue sample, such as:
+ Urinalysis and urine sediment

« Urine albumin-to-creatinine ratio

« Serologic tests

- Ultrasound

» Kidney biopsy

» Genetic testing




aj  EO70 34.

Tamogatott indikaciok:

=> Dokumentalt idilt vesebetegseég kezelésére (eGFR-értéke »/= 25 - =/= 75 mliperc/1,73 m2 és albuminuridgjuk van
(3mg/mmol felett), amennyiben mar a beteg angiotenzin konvertald enzim-inhibitorral (ACEI) vagy angiotenzin-receptor-
blokkoldval (ARB). térténd kezelésben részesiit

A javaslatot kiallito és a gyogyszert rendeld orvos munkahelyére és szakképesitésére vonatkozo elbirasok:

Munkahely Szakkeépesites Jogosultsag
Jarabeteg szakrendelés/Fekvibeteg gyogyintézet Belgydgyaszat javasolhat és irhat

Jarabeteg szakrendeles/Fekvobeteq gyogyintezet Nephrologia javasolhat és irhat
Haziorvos Megkates nelkil javaslatra irhat

Szakorvosi javaslat ervenyessegi ideje 12 honap.

Termek név Kiszerelés Torzskonyvi szam

uj -FORXIGA 10 MG FILMTABLETTA 30x1 adagonkeént perforalt EU/1/12/795/009
buborékcsomagolasban

uj -JARDIANCE 10 MG FILMTABLETTA 30x EU/1/14/930/014
buborekcsomagolasban

Elfogadhato BNO kodok (beleértve az 6sszes azonosan kezdddd kodot): N18, N19




KIT ES MIKOR KULDJUNK NEFROLOGUSHOZ?

Akut vesekarosodas Hiperkalémia
« kreatinin emelkedés > 1.5x » surg6sseggel

* eGFR csokkenés > 25% « > 7mmol/l - azonnali ellatas!
» oliguria * 6-7mmol/l - ha nincs kezelhetd ok

Csokkent GFR
« CKD5 (< 15ml/min): surg6sséggel
* CKD4 (15-29ml/min): mindig

» 30-60ml/min, csak ha

gyorsan csokken (> 25%)

Proteinuria
* nephrosis szindroma
» Vizelet fehérje/kreatinin arany (PCR)

* > 350mg/mmol: mindig

« > 100mg/mmol: ha nem diabeteses beteg

* > 50mg/mmol: ha hematuria vagy
immunbetegség gyanuja fennall

ia: ¢ ha mas ok indokolja

Egészségiigyi K6zI6ny LXXI. EVFOLYAM 18. szdm 1753-1878.
OLDAL 2021. oktéber 19. alapjan



KOSZONOM A
MEGTISZTELO
FIGYELMET!
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