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Hyperurikamie — behandeln bel

Niereninsuffizienz?

1) Hyperurikamie und CKD
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Zahl der Patienten mit Nierenfunktionseinschrankung

steigt mit dem Alter
GRAMS et al. Am J Kidney Dis 62(2):253-260, 2013
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Kidney disease as a risk factor for the development of
cardiovascular disease

SARNAK et al. Circulation 108: 2154-2169, 2003

AHA Scientific Statement

Kidney Disease as a Risk Factor for Development of
Cardiovascular Disease
A Statement From the American Heart Association Councils on Kidney in

Cardiovascular Disease, High Blood Pressure Research, Clinical
Cardiology, and Epidemiology and Prevention




Clinical Practice Guideline

for the Evaluation and Management of Chronic Kidney Disease
Kidney International Supplements 3, 15-18, 2013

Persistent albuminuria categories

Description and range

GFR categores (ml/imin/ 1.73m?)
Description and range

Al A2 A3
“‘3'”."‘ dal I Moderately Severely
_m ly increased increased
increased
=30 mg/'g 30-300 mg/g =300 mg'g
=3 mg/mmaol 3-30 mg/mmaol =30 mg/mmaol
G1 Maormal or high =90
G2 Mildly decreased 60-89
Mildly to moderately
G3a | yecreased 45-59
Gib Moderately to 20-44
severely decreased
G4 Severely decreased 1529
G5 Kidney failure =15
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Clinical Practice Guideline
for the Evaluation and Management of

Chronic Kidney Disease

Kidney International Supplements 3, 15-18, 2013

Prognosis of CKD by GFR
and Albuminuria Categories:
KDIGO 2012

Persistent albuminuria categories

Description and range

Al A2 A3
Nﬂ”.'ﬂ dal I Moderately Severely
_m ly increased increased
increased
=30 mg/'g 30-300 mg/g =300 mg'g

=3 mg/mmaol 3-30 mg/mmaol =30 mg/mmaol

G1 Maormal or high =90
£
- @ G2 Mildly decreased 60-89
ZE
Ex Mildly to moderately
E G G3a | gecreased 45-59
@ §
T I Gib Moderately to 20-44
o5 severely decreased
38
@
i G4 Severely decreased 1529
&
G5 Kidney failure =15
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Association of kidney disease with prevalent gout in the

United States in 1988-1994 and 2007-2010
JURASCHEK et al. Semin Arthritis Rheum 42:551-561, 2013
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Association of kidney disease with prevalent gout in the

United States in 1988-1994 and 2007-2010
JURASCHEK et al. Semin Arthritis Rheum 42:551-561, 2013
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Uric acid and chronic kidney disease:

which Is chasing which?
JOHNSON et al. Nephrol Dial Transpl 28:2221-2228, 2013

Location Population Follow-up (years) Type

Japan 6403 adults 2 CKD

Japan 48 177 adults 10 ESRD

Thailand 3499 adults 12 CKD

USA 5808 adults 5 CKD

Austria 21 457 adults 7 CKD

USA 13 338 adults 8.5 CKD

Austria 17 375 adults 7 CKD

USA 177 500 adults 25 ESRD 431.000 Patl enten
USA 355 type 1 diabetes® 6 CKD

Italy 900 adults 5 CKD

Japan 7078 adults 5 CKD

Taiwan 94 422 adults 35 CKD

Israel 2449 adults 26 ESRD

Japan 14 399 adults 5 CKD

USA 488 renal transplants 1 Graft Loss

China 1410 adults 4 CKD

Korea 14 939 adults 10.2 CKD

Italy 1449 type 2 diabetics 5 CKD M-I I-l :‘:1unlizinisthu Hochschule
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A Role for Uric Acid in the Progression of Renal Disease
KANG et al. JASN 13: 2888-2897, 2002
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Effekt von Allopurinol auf die Progression der

chronischen Niereninsuffizienz
GOICOECHEA et al. Clin J Am Soc Nephrol 5:1388-9, 2010

Control Allopurinol

Grou Grou

(n = 56) (n = 57)
Age (years) 71495 721*79
C cystatine (mg/L) 1.9 0,7 1.9 =05
Serum creatinine (mg/dl) 1.8 0.6 1.7 0.4
eGFR (ml/min per 1.73 m*) 39.5 + 124 40.6 = 11.3
Uric acid (mg/dl) 7.3+ 1.6 79 + 2.1
hsCRP (mg/T) 3.4 (4.7) 15y
Serum fibrinogen (mg/dl) 374 =78 381 =79
ESR (mm/h) 15 (21) 17 (23)
Hemoglobin (g/dl) 145+x46 13.6=*17
Serum albumin (g/dl) 44 +0.3 43+ 0.3
Albuminuria (mg/d) 35 (47) 36 (343)

Prospective, randomized open label study of allopurinol
100mg vs. placebo, mean follow up 23.4 months MM o v
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Effekt von Allopurinol auf die Progression der

chronischen Niereninsuffizienz
GOICOECHEA et al. Clin J Am Soc Nephrol 5:1388-9, 2010
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Effekt einer Harnsaure senkenden Therapie auf die CKD
Progression von hyperurikamen Patienten (n=16740)

LEVY et al. Journal of Rheumatology, April 1, 2014, doi: 10.3899/jrheum.131159
The Journal of

Rheumatology

Patient Outcomes

Never Taking
Therapy,
n=11,192
sUA level, mg/dl, at baseline 8.1 (1.02)
sUA level, mg/dl, mean (SD) last value 7.2 (1.58)
Net decrease in sUA 09 (1.359)
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Effekt einer Harnsaure senkenden Therapie auf die CKD
Progression von hyperurikamen Patienten (n=16740)

LEVY et al. Journal of Rheumatology, April 1, 2014, doi: 10.3899/jrheum.131159
The Journal of

Rheumatology

Senkung der Harnsaure < 6mg/dl reduziert in

einem Zeitraum von 36 Monaten:
-drastischen GFR Abfall (> 30%0)
-Dialysepflichtigkeit
-schwerstgradige Nierenfunktion-
seinschrankung (GFR < 15 ml/min)

um 37 %

nnnnnnnn


http://www.mh-hannover.de/index.php
http://www.mh-hannover.de/index.php




Haufigkeitsverteilung der Harnsaurewerte in der
DDR 1968 und 1980

THIELE Epidemiologie und Pathogenese der Storungen des Purinstoffwechsels.
Thiele , Heidelmann , Schroder : Hyperurikdmie und Gicht. Fischer, Jena 1986
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Hosoya et al. Trials 2014, 15:26 \R
http://www trialsjournal.com/content/15/1/26 -I— R I A I_S
STUDY PROTOCOL Open Access

The effect of febuxostat to prevent a further
reduction in renal function of patients with
hyperuricemia who have never had gout and are
complicated by chronic kidney disease stage 3:

study protocol for a multicenter randomized

C O n t ro | I ed St u d y ( Patients with asymptomatic hyperuricemia complicated by chronic kidney disease stage 3 ]
ymization through the dynamic (,_--’J/\

Randc at —

allocation procedure using allocation I___,»“"/ ) - T

factors (study site, gender, age, =y R.mdr.:ml.rat_mn k}

serum uric acid, proteinuria, and ~_ N=400, 1] ’_,___»-""’FJ

complication by diabetes mellitus) H\VP—*"’

' _ e 2

Febuxostat group (N = 200) Placebo group (N = 200)

10-mg tablet/day at weeks 1-4 after initiation 10-mg tablet/day at weeks 1-4 after initiation
20-mg tablet/day at weeks 5-8 after initiation 20-mg tablet/day at weeks 5-8 after initiation
40-mg tablet/day thereafter 40-mg tablet/day thereafter

v v

Study drug administration for 108 weeks
Primary endpoint: ¢GFR slope (mL/min/1.73 m~/year)




Harnsaurespiegel bei CKD 3 Patienten unter Therapie mit

Allopurinol (n=523)
KIELSTEIN et al EDTA Abstract 2014
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for a better start in life
start coLA earlier!

How soon IS too soon?

"

Not soon enough. Laboratory tests over the last few years*have
proven that babies who start drlnklng soda durlng that early
formative perlod have a much‘ﬁrgher Chance of gaining acceptance
and "‘fitting In' ﬁurmg those awkward pre-teen and teen years

/ v( *\—\

So, do yourselfa favor. Do your child a favor. Start them on a. strlct

"

regimen of sodas andother sugary carbonated beverages right now,

for a lifetime of guaranteed happiness.



Erhohte Harnsaure durch Fructose in den Softdrinks

CHOI et al. JAMA 304(20):2270-2278, 2010
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How soon Is too soon?

Not soos enough. Laboraioey 1ests over the last few years

L have proven that babiss who start deinking soda during tha
carly formative persod have a pvach higher chance of gaining
acceptance and “fitting in" durieg those awkward pre-1oen
ad 12en years, So, do yoursel! a favor, Do your child a favoe
Start (hens oe a strict reghmen of sodas and other sugary
carbonased beverages right sow, foe a lifetime of gaurssteed
happriness,
The Soda Pop Board of America
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Erhohte Harnsaure durch Fructose in den Softdrinks

NHANES Daten (n=14.761)
CHOI et al. Arthritis & Rheumatism 59: 109-116, 2008
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Genome-wide association analyses identify 18 new loci

assoclated with serum urate concentrations
KOETTGEN Nat Genet 45(2):145-54, 2013
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Erhohte Harnsaure — nur ein Problem der Ernahrung?

REES et al. Nat Rev Rheumatol, 2014 Mar 11

High-purine Obesity
diet
] °
. . 30% Purine nucleotides | 70% Tissue nucleotide
Dietary purines | ———» ) and bases =~ | synthesis and metabolism
T MSU crystals
£ Uric acid pool )

serum, tissues);

70% renal 30% gut
excretion elimination Osteoarthritis
Ageing

= Genetic factors

= Metabolic syndrome
(hypertension,
insulin resistance,
hyperlipidaemia)

= Renal impairment

= Drugs that reduce
renal function

I-I Medizinische Hochschule

Hannover


http://www.mh-hannover.de/index.php
http://www.mh-hannover.de/index.php

Severe allopurinol toxicity. Description and guidelines for

prevention in patients with renal insufficiency.
HANDE et al. Am J Med 76:47-56, 1984

"STEADY-STATE" OX{FURINOL CONCENTRATION
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Allopurinol ist die haufigste Ursache
filr Stevens-Johnson-Syndrom
und Toxisch epidermale Nekrolyse

in Europa und Israel
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Severe allopurinol toxicity. Description and guidelines for

prevention in patients with renal insufficiency.
HANDE et al. Am J Med 76:47-56, 1984

Creatinine
Clearance Mainienance Dose
(ml per minute) of Allopurinol
0 100 mg every three days
10 100 mg every two days
20 100 mg daily
40 150 mg daily
60 200 mg daily
80 250 mgq daily
100 300 mg daily

Hannover
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Effektivitat verschiedener Febuxostat Dosierungen
gegenuber Allopurinol einen Harnsaure-Zielwert von

< 6 mg/dl zu erreichen (Meta-Analyse)
YE et al Clinical Therapeutics 35:180-189, 2013

Febuxostat 80 mg Allopurinol Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Random (95% ClI) M-H, Random (95% CI)
Becker (20057 185 240 88 242 19.7 5.06 (3.44-7.45) ——
SI:hLJﬂ'IEI.CI'IEr::EE_"DE:I: 183 253 102 263 19.9 413 (2.85-5.98) ——
Becker.‘_?DOE‘}*}"S 501 620 64 139 19.6 4.93 (3.34-7.28) —a—
Becker (2010 507 756 318 755 22.2 2.80(2.27-3.45) -
Fengchun Zhang 74 153 67 157 18.6 1.26 {0.80-1.97) ——
{data on fle)
Total (95% CI) 2031 1556 100.0 3.27 (2.14-5.00) *
Total events 1450 639
Heterogeneity: 72 = 0.20 3% - 30.24, df - 4 (P < 0.00001); IZ - 87% I | | |
Test for overall effect: 7= 5.47 (P < 0.00001) 0.05 0.2 1 5 20
Favors allopurinel  Favors febuxostat
300 mg | 80 mg
Allopurinol Adenuric

|4 Medizinische Hochschule
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Orale Medikamente zur Therapie der Hyperurikamie

Dosierung in Abhangigkeit von der GFR

KIELSTEIN Nephro-News 4:10-13, 2013

Wirkstoff MW/ Besonderheit GFR GFR GFR GFR
Proteinbindung >30 ml/min | 60-89 ml/min | 30-59 ml/min | <30 ml/min
Xanthinoxidasehemmer
Allopurinol 136 D/ < b% 80% renal eliminiert 100-600 mg/d | 200-300 mg/d 1560-200 mg/d | 50-100 mg/d
(10% als Allopurinal,
80% als Oxipurinol
Febuxostat 316 D / 99% 50% renal eliminiert (40)* B0-120 mg | B80-120 B0-120 7
(3% als Muttersubstanz) *nicht in D
45% Gber Féces eliminiert
Urikosurika
Benzbromaron 424D/ 99% bei CKD sollte =3 50-300 mg 50-300 mg 1 Keine Wirkung
vermieden werden
Probenecid 285D/ 90% Wechselwirkungen mit 2x250mg/d | wie beiGFR=90 | 0% Keine Wirkung
zahlreichen Arzneimitteln initial Dosisreduktion
-2x500mg/ d
nach 1 Woche

M4H
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Harnsaure und

 Cardiorenal Metabolic Syndrome\

kardiovaskulares Risiko

Central obesity
Insulin resistance
Hypertension

CHAUDHARY et al Heart
Cardiorenal Med 3:208-220, 2013

Cardiac fibrosis and diastolic dysfunction
Vascular stiffness and endothelial dysfunction
Albuminuria and reduced renal function )

‘&—’)‘“‘-\6 &

Dysfunctional adipose tissue
* Macrophage infiltration
* Low-grade inflammation
7 NS * Increased IL-1, 6, TNF-a
cs S * Reduced adiponectin

Hyperuricemia
Sympathetic activation

~— —_—
RAAS activation
Oxidative Stress
Inflammation
Microalbuminuria

Endothellal Dysfunction and Vascular Stiffness

NO —>0NOO

(\ ¥ Bicavallable NO

N Nucleus | PAIL/TPA (impaired fibrinolysis
X ) -
¥ Delivery of glucose and Insulin to tissues
- | P Collagen
Endothelial cell (EC) ¥ Elastin

) +Aldosterone

ry + Angiotensin Il

NADPH Oxidase
ROS production

Y
Hyperﬁ!tration

* Impaired coronary blood flow
*  Impaired diastolic relaxation ogvesmg to:
* Impaired ischemic reconditioning

Na® retention

* Glomerular sclerosis

* Tubulointerstitial fibrosis
* Proteinuria

¢ Decreased GFR




Zusammenfassung

 Hohe Harnsaurespiegel sind mit einer schnellen
Entwicklung und Progression von CKD assoziiert.

Eine Senkung der Harnsaure verlangsamt die
Progression der CKD und reduziert die Proteinurie.

*Dosierung bzw. Differentialtherapie mit
Xanthinoxidaseinhibitoren sollte bei Patienten mit
CKD zwingend beachtet werden.
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