wld"

International Congress of

Nephrology, Dialysis

and Transplantation
(ICNDT)

12-15 December 2023

Homa Hotel, Tehran

Hyperuricemia and
chronic Kidney disease:

to treat or not to
treat

Dr.F. Ahmadi
Professor Of Nephrology

Tehran University Of
Medical Sciences

HYPERURICEMIA/

GOUT

[ 5 madub iy
Bimpd,




v'Hyperuricemia is common In chronic Kidney
disease (CKD) and may be present in 50% of
patients presenting for dialysis.

v

he prevalence of chronic kidney

disease(CKD) and hyperuricemia Is increasing
worldwide

v'Gout and hyperuricemia are present in 25%
and 60% of patients with chronic kidney
disease (CKD),respectively

v'"Hyperuricemia independently predicts new
onset CKD
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v'Hyperuricemia (defined as a serum uric acid
level>7 mg/dl in males and >6 mg/dl in
women) Is common in CKD

v'The prevalence of asymptomatic
hyperuricemia has been increasing over the
past decades, and can be as high as 20-25% In
adult males

v'Gout has been associated with a higher risk of
advanced CKD compared to asymptomatic
hyperuricemia
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v’ Today, there remains controversy
over the role of uric acid in CKD and
cardiometabolic outcomes. Several
groups have suggested that
asymptomatic hyperuricemia in CKD
IS benign and should not be treated, or
may even be beneficial
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Schematic Representation of Uric Acid
Homeostasis

High purine| protein diet Factors that increase uricaced
Alcohol consumption leves in CKD Patients:
High cell turnover 1. Reduced GFR
2. Diuretic use
3. Increased renal vascular
resistance
Renal 4. Co-existent insulin resistance
Excretion ypnxanthme NO

Zl
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Nephro Urol Mon. 2015;7(3):e27233
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Relationship of Serum Uric acid with
CKD

Hyperuricemia Increases the Risk as well as Correlates with the Severity for CKD

a  Risk For Dialysis Accordingto Baseline b & Prevalence of CKD Stage 3 (%)

Serum Uricacid
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Kidney International Reports (2023) 8, 229-239
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Uric acid may be more Important in the Initiation
of Metabolic Diseases Rather than the

Maintenance

Condition

Hypertension

Obesity

Diabetes

CKD

Initiation

Uric acid-dependent Oxidative
stress, Reduced NO, Activated
RAS, No kidney damage

Uric acid-dependent decrease in
mitochondrial function, inhibit
AMPK, less ATP generation

Uric acid-inducedInsulin
Resistance, gluconeogenesis,
reducedInsulinsecretion

Uric acid-dependent Glomerular
hypertension, vasoconstriction,
endothelial dysfunction,
inflammation

Maintenance

Autoimmune inflammation in
kidney maintains renal
vasoconstriction

Loss of mitochondria resets weight
to higher level

Chroniclsletinjury Leadsto
Diabetic state in setting of
persistentinsulin Resistance

Chronic Kidney Injuryleads to
persistent hyperfiltrationand
glomerularhypertension
independent of uric acid levels

Kidney International Reports (2023) 8, 229-239
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Mechanisms of uric acid-induced
Kidney Injury

Reduction in endothelial nitric oxide
Vascular smooth muscle cells proliferation
Glomerular hypertension

Ischemia

Epithelial-mesenchymal transition
Inflammatory changes
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Outer medulla crystals deposits

|
' Interstitial fibrosis
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Angiotensin | "' l[ ‘ l / Systemic vascular deposits of urate crystals
| ACE | ' ' ~ Systemic hypertension
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Histopathological findings on chronic uric acid nephropathy.
(a) Fragments of uric acid crystals in atrophic tubules; (b) clearer
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Molecular mechanism of uric acid in conjunction with
chronic kidney disease

Uric Acid
* Proliferation of VSMC
= Inhibition of proliferation of VEC with
cell senescence

« Activation of local COX-2 & RAS
* Induction of inflammatory reaction
* Decrease in NO production
« Induction of oxidative stress

Preglomerular Arteriopathy %'I'bul s ;?:;;;'

lneﬁ'octi-ve Impairment of peritubular ¢

autoregulation of circulation Productlon of ECM
glome preaY " 'l‘ubulointerstitial
‘ Renal ischemia  se——f lnﬂammatwn
Glomenrular
Hypertension

\ Acﬁvado‘x;m' RA\ 1

=  Renal fibrosis

12-15 December 2023 . Homa Hotel, Tehran



effects of uric acid on the kidney.

A Endothelial cell
Extraglomerular
mesangial cell

m Mesanglal cell

@ Myoepithelial cell
T Parietal epithelial cell

@ Podocyte

O Tubular epithelial cell
& VsMC

arteriole

o]
Urate transporter
ooo Uricosuric agents
+
CNALED * Oxidative
: Stress

» Inflammation

@ « EMT
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https://www.nature.com/nrneph

Putative Mechanisms by Which Elevated Serum Uric Acid
Levels May Contribute to Chronic Kidney Disease

Development and Progression

X

INSULIN RESISTANCE
Reduced GFR DIURETICS
+A renal vascular resistance Unit Acid DIETARY FACTORS

r———————— —————

Endothelial Inflammation Oxidative stress Renin
dysfunction NF-KB NAD(P)H Angiotensin
VNO CRP oxidase System
MCE-I

Atherosclerosis

Nephro Urol Mon. 2015;7(3):e27233
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The reciprocal relationship between hyperuricemia,
hypertension, and chronic kidney disease progressivity

* Tissue Hypoxia
« Cell death
* Insulin resistance

n

| Di Progression

Endothelial Dysfunction &
Cardiovascular Disease
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Effects of uric acid on the kidney

eNOS | RAS 1 NADPH oxidase 1 Leukocyte Epithelial-
recruitment { mesenchymal

transition of
! tubular cells
¥ Oxidative stress 1 Chemokine

Proliferation of

overproduction 1
vascular smooth
muscle cells

Mitocheondrial ;
Renal ischemia i Inflammation 1
glomerular hypertension J /
Albumlnuna Interstitial injury ’

\ /

| CKD progression

sftension Research (2023) 46:1447-
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Treatment recommendations

v’ Allopurinol :severe hypersensitivity syndrome

mimicking a Stevens Johnson syndrome in individuals
carrying the HLA B58 allel, might be associated with
a higher risk of nephrotoxicity in patients with
hyperuricaemia and CKD than in those without CKD

v'Febuxostat,: increased all-cause an cardiovascular
mortality compared to allopurinol in the CARES trial

v"Uricosurics: not recommended in patients with CKD
v'"Recombinant uricases such as pegloticase
and rasburicase

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) ‘i,
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purine nucleotide degradation and
fructose metabolism generate uric acid

Degradation Fructose metabolism [Tdﬂﬂunnf
of proteins nucleic acids
Fructoss
Il C T /\
Aminso acids AP —= AMP SMP
Fructose-1-F
Glutamate = Glucose Duamosine
= Clyveo
. Lortote |
i = Triglyceride B 1
Ureg *=— MNHI —= Clutamines IMP L T =T

Ribose-5 phosphate Ir
Inosine
+
Hypoxamthine

KO inhibitors: ‘_.___._,_.--"'"'l' Super oxide

= Allopurinol Xamthine

’ ESW o e

Uric acid

dpusge Reviews Nephrology
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PERL Study: Can use of allopurinol to lower serum urate level prevent early % ” |V\

loss of kidney function in type 1 diabetes? #Neph)C =
Cohort N=530 StudyDesign ™= J¢|] mem Outcomes

ﬁ Male6.2%  Randomized, double blind, placebo- controlled, U ¢ B
IGFR UAER

llel multicenter at 16 sites Urate
PAEREEE) ey omg/d m/minA7m pgmin

61 612 374

&

)

; Urate6.1£15
58.1- 64.2 25,3-55.5

HbAlc 8113

‘1 r’ lothalamate GFR
(iGFR) 68 £ 17

@i UAER 41.6 pg/min

Allopurinol 3.8 61.2 47.9

N = 267 58.1-64.2  32.5-70.6

Summary: There was no evidence of clinically meaningful benefits of Reference: D:’"a a:\d M?‘:‘" ;t i ﬂPEI:L SLU:LG'WP '
serum urate reduction with allopurinol in kidney outcomes in patients Serum Urate lowering with allopurinol and kidney

with type 1 diabetes and early to moderate diabetic kidney disease. TCHOnTA TYPY & UoRtes. HEIM Jome, 4047 =t ot
Visual Abstract by W @docanjuyadav



AJKD Original Investigation

Febuxostat Therapy for Patients With Stage 3 CKD and
Asymptomatic Hyperuricemia: A Randomized Trial

Investigators

504 -
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Kenjiro Kimura, Tatsuo Hosoya, Shunya Uchida, Masaaki Inaba, Hirofumi Makino, Shoichi Maruyama,
Sadayoshi Ito, Tetsuya Yamamoto, Yasuhiko Tomino, Iwao Ohno, Yugo Shibagaki, Satoshi limuro, Naohiko Imai,
Masanarn Kuwabara, Hiroshi Hayakawa, Hiroshi Ohtsu, and Yasuo Ohashi; on behalf of the FEATHER Study

Uric acid (mg/dL)

3.0

@ Febuxostat MN=219

104 g Placebo N = 222

0.0

| |
o 4 B 12 24 36 48 &0 72 84 95
Weeks of administration
No. of pts

Febuxostat 219 219 213 21 197 164 178 180 179 171 170
Placebo 222 220 216 200 166 175 181 177 174 168
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164
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Time-course changes in estimated glomerular
filtration rates (eGFRs) from week 0 through
week 108 of treatment(FEATHER)

A 43 .,
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eGFR (mLimin/1.73 mé)
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b Febuxostat N =215

414
B Flacebo M =22

40
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ad 4 i) 12 24 35 45 &0 T2 84 95 105
Weeks of administration
Mo of piz
Febwostat 219 219 213 211 197 184 178 180 175 171 170 161
Placebo 222 220 216 214 200 186 175 181 177 174 168 164

AJKD Vol 72 | Iss 6 | December 2018
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Medicine

—_—J
Effects of febuxostat on renal function in patients
with chronic kidney disease

A systematic review and meta-analysis

Tsu-Chen Lin, MD®, Lie Yee Hu g MD", “r’ _]C I Gl'e ES F"t.-_a ., Wei-Cheng Lo, PhD",
Chun Hung L , MD”, Ka-Wai Tam, MD"2"4 Meai-Yi | MD

IEyster‘natic Rewview and Meta-Analysis

v'The meta-analysis showed that other than its
urate-lowering effect, febuxostat presented a
reno-protective effect in CKD patients. More
studies with larger sample sizes and higher
quality are required to clarify the role of
febuxostat use In the progression of CKD

Lin et al. Medi cine (2019) 98:29
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Effectiveness of Drug Treatments for Lowering Uric
Acid on Renal Function in Patients With Chronic
Kidney Disease and Hyperuricemia

v'Febuxostat shows a tendency to be superior to
allopurinol on lowering the decline of eGFR
and Iincrement of proteinturia, but the
difference does not reach a statistical
significance. Regarding Its urate-lowering
effect, febuxostat appears to be a satisfactory
alternative to allopurinol and benzbromarone,
and can control blood pressure better.
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Kidney
Medicine

Intervention Results ‘

The ‘Parent’ Study Allopurinol /

12 Weeks </

\

Serum uric acid

CKD-EPI eGFR

69

STAGE 3

Cystatin C- eGFR
Urine ACR
Urine NGAL

Randomized Controlled Trial

Sk B % S 3k B

Urine KIM-1

S

Hyperuricemia

Urine TGF-B1
Placebo

(T T TEICT, RV TV T R GIVET R T WV T T T T N E LD LR G W Reference: Perrenoud L, Kruse NT, Andrews E et al. Uric acid

SRR lowering and biomarkers of kidney damage in CKD stage 3: a

(@ ORI G T T TR T R GG TSR (T3 Ta {6 T post-hoc analysis of a randomized clinical trial. Kidhey
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Clinical studies on uric acid lowering
drugs IN patlents with CKD

Study population Drug FU Result
Patients with Allopurinel helps preserve kidney
Siu 2006% B4 hyperuricemnia and Allopuringl 12m function during 12 months of therapy
CKD compared with controls
Al ol Allopurinel decreased C-reactive
; opurino ; ;
E&W 113 Patients with CKD 24m p;ﬂtemla'_nd di_ela',red t_he pr_ﬂgresm_n::-rr:
ve Controls of rena |mp§|n1jent in patlents wit
chronic kidney dissase
Patients aged .
. . Changes in eGFR were not
Hosoya 20145 123 20-75 years, with Topiroxostat 5.5m significantly different between
hyperricemia and ws Placebo topiroxostat and placebo arouns
CKD stages 23 P P grodp
: Patients with CKD Febuxostat vs Febuxostat significantly decrease the
1
Sirear 2015 93 stages 34 Flacebo Bm decline in eGFR compared to placebo
The risk of worsening of kidney
Xuemei Meta-analysis: 12 Allopurinol or f”f““.":_'" or ESAD or dea‘Fh was
_ 83z RCTs Febuxostat 4-Z24m significantly decreased in the
Liu 20187 treatment group compared to the
control group
Japanese patients
Kimura 20187 243 with stage 3 CKD Febuxostat vs 27m Febum_stat. du:! not mitigate the
and asymptomatic placebo decline in kidney function
hyperuricemia
Patients with Febuxostat vs Febuxostat reduced serum uric acid
Lee 201972 141 hyperuricemia and By level and delayed CED progression

Allopurinol

CED stage 3 more effectively than allopurinol
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Clinical studies on uric acid lowering
drugs In patients with CKD

Fatients with stage
3-4 CKD and no
history of gout
who had a uninary Allopurinol vs Allopurinol did not significantly slow
Badve 20209 363 albumin:creatinine Pliacebu 26m the decline in eGFR compared with
ratio=265 or an eGFR placebo
decrease of at least
3.0 mL/min/1.73 m2
in the preceding year
Fatients with
type 1 diabetes, Allopurinol vs Mo significant differences in CKD
Doria 2020% 530 SUA=4 bmg/dL, Pliacebu 38m progression between allopurinol and
and eGFRA0~99mL/ placebo were observed
min/1.73 m2
Fatients with stage
Hsy 2020™ 6057 5 CKD prescribed Fehuxnst_at Vs ay Febuxostat de_c:reased_ the.rate of
either febuxostat or Allopurinol progression to dialysis
allopurinol
i i Febuxostat had stronger
Sezal 2020% bb Pa“e;;z:g{: KD F.?;;T:;::; Ty renoprotective and antioxidant

effects than topiroxostat
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Gout with DECT positive urate
crystalsin vasculature

Gout with uric acid levels >
7mg/dl despite standard of care

Hyperuricemia with type 2
diabetes or metabolic syndrome
(perhaps elevated plasma XO
activity)

Hyperuricemia with Kidney
Stones, Hyperuricosuria, or
ABCG2 polymorphisms

Hyperuricemia and polycystic
kidney disease

Hyperuricemia with elevation of
CRP and endothelial dysfunction

Pegloticase vs High Dose
Xanthine Oxidase Inhibitor vs
Standard of Care

High Dose Xanthine oxidase
therapy vs pegloticase vs
standard of care

Xanthine oxidase inhibitor versus
placebo

Xanthine oxidase inhibitor vs
placebo vs bicarbonate therapy

Xanthine oxidase inhibitor vs
placebo

Xanthine oxidase inhibitor vs
pegloticase vs placebo

12-15 December 2023 . Homa Hotel, Tehran

Outcome

Cardiovascular Events, Vascular
Calcification, Renal progression

Renal progression, CV events,
Vascular events and calcification

Kidney progression, CV events,
metabolic outcomes

Progression of Kidney disease,
kidney stones

Renal progression, use of BP
medications

CV events, progression of kidney
disease

Examples of potential clinical trials to investigate the
role of uric acid In cardio-renal diseases

Study Comparison

Stratification and

Duration

2 years

No restriction on baseline kidney
function

2 years

No restriction on baseline kidney
function

2 years
Ideally stratify by kidney function
(> 60vs <60 ml/min/1.73m?2)

2 years
Ideally stratify by kidney function
(> 60vs <60 ml/min/1.73m2)

2 years
Ideally stratify by kidney function
(>60vs <60 ml/min/1.73m?2)

2 years
Ideally stratify by kidney function
(> 60 vs <60 ml/min/1.73m2)

n% Wfﬁternational Reports (2023) 8,



REPORTS REVIEW

KIReporis.org

Uric Acid and Chronic Kidney Disease: W) Check for updates
Still More to Do

Richard J. Johnson’, Laura G. Sanchez Lozada®, Miguel A. Lanaspa’, Federica Piani® and
Claudio Borghi”®

v"We suggest that there may be some specific
subgroups of subjects with asymptomatic
hyperuricemia that would benefit, including
those with documented crystal deposition In
joints, blood vessels, and the kidneys; those
with documented recurrent urate crystalluria or
with Kidney stones; and those who have
evidence for elevated liver or kidney uric acid
levels

The 19™ International Congress of Nephrology, Dialysis and Transplantation (ICNDT) ‘,3
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v"We suggest that treatment should be
considered for individuals with serum
uric acid concentrations of 8 mg/dL or
higher and evidence of progression of
their kidney disease, as well as
patients with a history of gout
Irrespective of their underlying serum
uric acid concentration

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) “i,
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