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O MetaBoAIkog 'EAeyxog TnG
NeppoAilfiaong

> Eivot pia petaBolAikn Npoosyyion
> Baotousvn otn SIXCTPWUATWON
Kivoéuvouv,

>kaBodnyovusvn ano
nta6opualoAoyitkoug UNXAVICUOUG

> Kat gg mAnpn svuBuypauuion Ue Tig
OUYXPOVEG 00NYIEC yia TN Slaxeipion
™G veEpPOoALBiaong.

<2

www.nephros_eu



KaBiepwpEvn VEQPOAOYIKN TTPOCEYYION
(standard-of-care) euBuypauuIONEVN PE TIC
odonyiec EAU/AUA

> A&V TTPOKELTAL YIX oTTAO check-up

>@avoTuUTIIKA KalBodnyouuEVn TTPOTEYYION

> EvowuatwVvel eva [NogoTiko UovTEAD
KIvoUVoU

>BaglguEVo OTOV UTTEPKOPETUO TWV 0UPWV

& 2téxoc:

Meiwon utepkopeoUOU TWV OUPwWV(SS) &

TPOTIOTIO(NO1) MPOAYWYWV/AVACTOAEWV

KDUOTOAAWONC. >




Avicopporiol LETOEV
ANAZTAATQN kot MPOATQIQN tnc AtBiaonc

Phosphateions  Calcium Oxalate

Glycosaminoglycans Urinary supersaturation Urate
Chondroitin sulfate  Heparin Lactoferrin Urate Lysozyme
Urinary prothrombin fragment 1 Hyperoxaluria Phosphaturia
Tamm-Horsfall protein Magnesium Hyperuricosuria Low urine volume
Inter-a-inhibitor related proteins : e Rehil or tate Hypercalciuria :
Diphosphonates Pyrophosphate
i Hypocitraturia  Citrate Phytate :
Reduced inhibitor Increased promoter

Recent advances on the mechanisms of kidney stone formation ZHU WANG1,2* INTERNATIONAL JOURNAL ))
OF MOlecular medicine 48: 149, 2021 &

www.nephros.eu



Clinical Phenotyping (Risk Stratification)
KAIvikiy @aivotutrotroinon (Alaotpwpupdarwon Kivdouvou)

1. Evtomiouoc twv AZOENQN YWYHAQY
KINAYNOY

OMovnpng veppog nN avwu. oUPOTIOINTIKOU

OCKD / oatikn voaog 2YN-
NOZHPOTHTEX

O Gl voagot / BaplaTtplkn

OEvapén <40 eTtwv
O Yrotpormiadouasg AlBiaasic n Aupw AtBiaacsig
o O OLIKOYEVEIAKO LTTOPLIKO
=~ O@Asyuovwdng Aibiaan




AlaoTpwpudatwon Kivduvou
Risk Stratification

NMNapayovTteg KivdOUuvou NeppoAifiaong

« [epIBaAAOVTIKOI, YEWYPAYIKOI KAl ETTAYYEAUATIKOI TTAPAYOVTEG
. [eveTIKoi TTAPAYOVTEG, OIKOYEVEIOKO IOTOPIKO
- QuAnp, €BvikoTNTO

- 2uoTnuaTtikad voouata (Neppikil cwAnvapiakr ogéwon [RTA],
vooog¢ Crohn, TTpwToTTaBAC UTTEPTTAPABUPEOEIDIONOC,
oakyxapwdng dIaBATNG, KAKWON VWTIAIOU HUEAOU, VEUPOYEVIC
KUOTN, TTOAUKUGTIKI) VOOOG VEQPWY, KUOTIVOUPIa, TTPWTOTTA0NG
uTTEPOCaAOUpIQ)

- MeTtaBoAiké ocuvdpopo, augnuévoc AAMZ (BMI), ouplikn
apBOpiTIda, BaApIATPIKI XEIPOUPYIKN, AKIVNTOTTOINON

- AIATPOO®IKOI MAPAIONTEZ KINAYNOY
- AIATAPAXEX 2Y:TAZHZ TQN OYPQN

K. SHamddelon
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Dietary Factors increasing the risk
for Kidney Stones

Animal protein
Salt
Sugar

Oxalates (coffee, tea, spinach, cocoa)

Calcium Supplements
Vitamin C Supplements
Alcohol

Curhan GC et al. JASN, 1997
Stamatelou Kl 2003

Curhan GC et al. Ann Intern Med, 1993
.Taylor EN, Curhan GC. JASN, 2004
Taylor EN et al. JASN, 2009

Ferraro PM et al. J Urol, 2016

. ShoaShoag J et al. JASN, 2015
Scales CD et al. Eur Urol, 2012
Romero V et al. Rev Urol, 2010

Rule AD et al. JASN, 2004

Khan SR elyalz2023=2024 s



Risk Factors for Kidney Stones —
Urine Composition Disorders

O Low Urine Volume

O Hyper-Calciuria ACa

O Hyper-Oxaluria AOxalate
O Hyper-Uricozuria AUric Acid
O Hypo-Citraturia VCitrate

O Hypo-Magnesiuria VMg

O Urine pH

Curhan GC et al. JASN, 1997
Stamatelou KI 2003

Curhan GC et al. Ann Intern Med, 1993
.Taylor EN, Curhan GC. JASN, 2004
Taylor EN et al. JASN, 2009
Ferraro PM et al. J Urol, 2016

. ShoaShoag J et al. JASN, 2015
Scales CD et al. Eur Urol, 2012
Romero V et al. Rev Urol, 2010
Rule AD et al. JASN, 2004

Khan SR et al., 2023-2024
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Minimal vs Optimal Work-up level

Optimal

(ouvotivetan)

Level of
metabolic
work-up ‘ Minimal

Alpo Ko
[ev oUpwV

. Standard= 2% 24h urine

Minimal+ + SS uroA.

1x 24h oUpa + MAnpn
dOLVOTUTILKA
AlopBwon

Management of urinary stones by experts in stone disease (ESD 2025), Papatsoris A et al. Arch Ital Urol Androl. 2025 Jun

30;97(2).
EAU Guidelines on Urolithiasis - METABOLIC EVALUATION AND RECURRENCE PREVENTION. uroweb.org
Medical Management of Kidney Stones Pearle M et al. American Urological Association. 2014 <\?

www.nephros.eu



Bioxnuiki agioAdynon yia AIB1aoi1koug
uywnAou Kivbouvou

> Baowko petafoAiko mavel: Ca, Aevkwpativn, P, Mg, K Na,
OUPLKO 0&V, KpEATLViVN (eGFR) NaHCO3.

PTH
Bitapivn D

[EVIKN] OVPWV KOl KOAALEPYELD OVPWV

Oupa 24 wpov: ‘OyKog 0VpwYV, AGPRETTLO, KITPLIKA, OEAAIKA,
OUPLKO 0&V, VATPLO, KAALO, HAYVNOLO, KPEXTIVIVN KOL TIPWTELVEG,

XAwplovxa, Beuka, P, appwvio Kt KUaTivn (v UTIAPXEL
vrtoYia yia Ao KUGTtvnc)

vV V. V VV

> AvoAuvon AlBwv

Pearle MS, Goldfar bDS Assimos DG, Curhan G, Denu-Ciocca CJ, Matlaga BR al. Medic; Ima agement of kidney stones: AUA guideline. J Urol. 2014;192(2):316-24 p
Turk C, Petrik A, Sarica K, Sei C Sk larikos A, Stra bM I EAUG idelin Dlagn dC nservative Management of Urolithiasis. Eur Urol. 2016;69(3):468-74. g
Dion M, Ankawi G, ChewB P n R, Sultan N, Hoddint P al. CUA gui d I n the evalu and medical management of the kidney stone patient - 2016 update. Can

Urol Assoc J. 2016;10(11-12): E347 E58.




24-hour Urine Collection (Koppocg tou “metabolic work-up”)

Parameter Clinical Role

Volume Dilution / SS reduction
Calcium Hypercalciuria

Oxalate Hyperoxaluria

Citrate Inhibitor deficit

Uric acid Uric acid stones / promoter
Sodium Driver of calciuria

pH Determines uric acid / CaP risk
Creatinine Collection validity

Albumin CHECK renal function

Minimum: 2 collections(to reduce variability), Creatinine =Collection validity
(7 Optional : Magnesium Ammonium Sulfate Supersaturation indices (CaOx, CaP, UA)



ANAAYZH AIOOY (OepeAIWOEG av DIAOECIMOG)

>Infrared spectroscopy or X-ray diffraction

>T1poodloploTe:
O 0&aAko aafeotio CaOx
O dwooplko acPeotio CaP
OOvupko o0&V Ua
O Evappwvio Pwopoplkd Mayvnolo
OKvoTivn

> (3 H Bepameia s€aptdTol omd Tov TUTO
NG TIETPOC




5 Baowot MetafoAikol Datvotumnot

[ 1. Hypercalciuria ] [ 2. Hyperoxaluria ] [ ]

Threshold: >200- Threshold: 4{ Threshold: J
250 mg/day >40 mg/day <500 mg/day
(1 sodium ) (Low oxalate diet) ~ ~
Thiazide Calcium with Pot.zjc\slecum
diuretics meals citrate
Maintain Exclude enteric Red:Jcedaud
nqrmal Ca _ causes ) L 0a J
L intake )
rl. Low Urine Volume<2.5 '|5' Low Urine pH (<5.5)
WLEN
Increase fluids (goal SIUEEIE 0.
>2.5-3 L urine)
Urine
alkalinization




~ N
Threshold: >200—-
250 mg/day
N\ Y
~ B
J Sodium

Thiazide diuretics

Maintain normal Ca
intake

N )

5 Baoiwkoi MetafoAkoi Patvotumot

«200 mg/24h (yuvaikeg)
250 mg/24h nuépa (avopeg)
4 mg/kg/24h (TrpoTtigynon pe Baon To £B)

*[MaBoguaioloyia

*Aucnuévn eVTEPIKN atroppoPnon (ME TN HEOOAGBNON
Bitapivng D)

*Ne@plIkn diappor) / HEIWUEVN CWANVAPIAKD
ETTAVAPPOPNON

*YWnAn tTpéoAnyn varpiou — 1 aoBeoTioupia (LECW
eyyug oudeugng)

*KAIVIKEG OPATEIS

| MpdéoAnwn vartpiou (<100 mmol/nuépa = 2,3 g Na)
*AlaTNPAOCTE TNV KavoVvikn TTpécAnywn acBeoTiou (1000—
1200 mg/nuépa) (o TTEPIOPIOUOS augAvel TV
atroppo@non ofaAikou)

*Q¢€1ad101IKA dloupnTIKA (| ATTW ATTEKKPION QOBECTIOU)

*E¢eTdoTe TNV 1010TT0ORA UTTEPpACBECTIOUPIO VS

OEUTEPOYEVWV AITIWV (TTPWT. UTTEPTTAPAO/CHOG,

oapkoegidwon, epicosia Bitauivng D) ?
S

www.nephros.eu



2. Hyperoxaluria

Threshold: >40
mg/day

- )

- N

Low oxalate diet

Calcium with meals

Exclude enteric
causes

5 Baowkoi MetafoAkoi Patvotumot

*40 mg/nuépa (=0,45 mmol/nuépa)

*[NaBogualooyia
*AlQITNTIKN TTEPiICOEIa (OTTAVAKI, LNEOI KAPTTOI,
OOKOAQTQ)

*EvTtepikn uttepoaloupia (duoatroppo®non AiTToug
— 1 €AeUBePO 0CaAIKO), BaplaTtpik XEIPOUpPYIKA??
*IONE / TTayKpeQTIKA QvETTAPKEIQ

*AN\ayEc oTo pikpoRBiwpa (| Oxalobacter formigenes)

*KAIVIKEC DPAOEIC

*AlaTpo®r XaunAf o€ o¢aAikd

«Xoprynon acBeoTiou Pe Ta yeUPaTa (OECUEUEI TO
0EaAIKO OTO £VTEPO)

*ECeTdOTE TN XOPrIyNON ME KITPIKO KAl HAYVACIO

*[TIPOXOXH 2TH AHY¥H Birauivn C >1000
mg/nuépa — 1 rapaywyn oéaAikou



5 Baoiwkoi MetafoAkoi Patvotumot

3. Hypocitraturia

Threshold: <500
mg/day

J

Potassium citrate

Reduce acid load

\

<500 mg/nu (otéxoc >600-700 mg/nu)

NaBoduociodoyia

*Kitpiko: Meilwv AvaotaAtic KpuotadAAwong tou CaOx.
*H MetaB. OtEwaon mpokaAel avénon enavappodnong
KLTPLKWV OTO €YYUG UE AMOTEAECHA YTTOKLTPLKOUpiaL.

AVTLUETWTILON
*Potassium citrate (first-line) attention to urine pH
*Reduce dietary acid load:

* { animal protein

o M fruits/vegetables (alkali load)

*loXupn CUOXETLON ME:
 Metaf. O¢Ewon tng XNN
* Atattec YYnAQc
MNP WTEIVNCG/KETOYOVIKEC




5 Baoikoi MetafoAikoi Patvotumot

4. Low Urine

Volume<2.5 L/day

Increase fluids
(goal 22.5-3 L
urine)

<2.5 L/day urine output

NaBoduoiodoyia
™ concentration of all lithogenic solutes -
™ Ynepkopeopol OUpwv

Clinical Actions
*Target urine volume >2.5-3.0 L/day
Structured hydration:
* Morning bolus
* Evening intake (prevent nocturnal
concentration)
*Adjust for climate / occupation

*loxupotepn NopEUPocn oe
eninedo nAnOuopov Kot
Anpooiac Yyeiog <)



5 Baowkoi MetafoAkoi Patvoturmot

5. Low Urine pH

(<5.5)

— Uric acid risk

Urine
alkalinization

Urine pH <5.5 (otaBepo)

Pathophysiology
*Promotes uric acid precipitation
*Associated with:

* Insulin resistance

e Obesity

* Metabolic syndrome

Clinical Actions
*Urine alkalinization:

* Potassium citrate (target pH 6.0-6.5)
*Address metabolic drivers:

* Weight loss

* Improve insulin sensitivity

*To xanAo pH givat onpovtikotepo
OLTtO TN CUYKEVTPWON OUPLKOU ot
oUpa. )



5 Baoiwkoi MetafoAkoi Dawvotumnot

1. Hypercalciuria I

250 mg/day

{ Threshold: >200—-

|

e : N
J sodium

Thiazide
diuretics

Maintain
normal Ca

¥ intake y

[ 2. Hyperoxaluria ]

Threshold:
>40 mg/day

e R
Low oxalate diet

Calcium with

meals

Exclude enteric

causes
- /

Volume<2.5 L/day

4. Low Urine |

Increase fluids (goal
>2.5-3 L urine)

|

|

.

Threshold:
500 mg/day

-

N
Potassium

citrate

Reduce acid
load

) 5. Low Urine pH (<5.5)

Uric acid risk

Urine
lkaliniz




TI EINAI O ZXETIKOZ YNNEPKOPEZMOZ RSS

OeproduvapLKn SLaAuToTNTA — KOPECUOC SLOAUATOC

ENERGY FOR
PRECIPITATION

ENERGY FOR
DISSOLUTION

~P

YNEPKOPEZMO2

*Crystals $pﬂntaneuu$l}' precipitate
eation)

rystals nggregate and grow
stals do not dissolve

Thermodynamic formation product

I
METAZTAGEPO2Z YMNEPKOPE:ZMO2

*Crystals do not spontaneously precipitate
«Crystals precipitate on templates

(heterogeneous nucleation)
-Crv‘stah I'Ilﬂ‘lr dgg__.reg.itl,

«Inhibits i revent crystallization

~Crystals do not dissolve

Thermodynamic solubility product I

YNOKOPEZMOZ
«Crystals do not precipitate
+C pyustals Ot aggregate or grow

Crystals dissoly3

Bartges, Joseph W.. “URINARY SATURATION AND UROLITHIASIS.” (2011).

www.nephros.eu



R Supersaturation-Based Therapy LITHOLINK

SS reduction is the true end-point, not just “normal” lab values

* Reduce: CaOx SS, CaP SS and

Uric acid SS

Metastable region Spinodal line
(Nucleation & Growth) | | ¢°AG
s o =5 =0
Unstable regloﬁ . Op
Lo Spinodal decomposg
c°AG < t
o {2225 ]
¥ _C¢° |
Binodal line et O s s
(Phase equilibrium)  * Critical point:
5 "eﬁc &’AG ¥
- By 03.
O

Letavernier, Emmanuel. Urine and stone analysis for the investigation of the
renal stone former: a consensus conference. Urolithiasis. 2021/02/01

Zieber, L., Creiderman, G., Krenawi, M. et al. A nomogram to predict
“pure” vs. “mixed” uric acid urinary stones. World J Urol 42, 610

(2024).

Robertson WG. LITHOSCREEN: a comprehensive screening program and
database for the assessment and treatment management of patients
with kidney stones. Urolithiasis. 2021 Oct;49(5):387-397.

@@ THE UNIVERSITY OF CHICAGO
KIDNEY STONE PROGRAM

Stone Risk Factors / Cystine Screenin; g:  Not Performed A

124 SSCa0x Ca24 0x24 Cit24 SSCaP  pH SSUA  UA24

= 261 548 305 37 600 141 6322 036 0.903
* 145 808 190 32 277 08 5729 175 0784
eooc 1,32 11.90 205 41 308 124 5874 157 0328

Dietary Factors
oue  samco Na24 K24 Mg24 P24 Nh424  CI24  Sul24  UUN24  PCR
wors w299 73 70 1109 29 287 40 1308 13
i 60 1 1;22 45 118
23 3¢ 133 40 9

Lithoscreen®

A Program and Database for the
Screening and Management of Patients
with Urolithiasis

Pg (CaP)

Produced by

Pg: (CaOx/CaP)

Professor Bill Robertson PhD, DSc

The Tiselius Risk Index (CaOx Apatite product) is given by:
RI = (Ca/Cr) 0.71 x (Ox/Cr)/(Mg/Cr) 0.14 x (Cit/Cr) 0.10
where Ca = calcium, Ox = oxalate, Mg = magnesium, Cit =
citrate (all in mmol/1), and Cr = creatinine (in mol/1).




REPORTS CLINICAL RESEARCH .

KIReports.org

Tailored Kidney Stone Prevention Improves W) Check for updates
Metabolic Risk Factors and Reduces Renal
Colic Rate

Els Van de Perre'?, Florine V. Janssens'*?, Dieter De Clerck'?, Wilfried Cools?,
Peter Janssens''?, Mandelina Allamani'?, Tom Robberechts'?, Freya Van Hulle'?,
Lissa Pipeleers'?, Karlien Francois''*“, Dominique Bazin”, Christian Tielemans'"?,
Michel Daudon”, Emmanuel Letavernier”® and Karl M. Wissing'”

* 490 patients with nephrolithiasis (NL) with a median follow-up of 12.8 months

* Relative urinary calcium oxalate supersaturation and Tiselius risk index improved significantly in the total population (-
1.68 and - 0.33, respectively; both P < 0.001).

* Renal colic and urological intervention rates improved significantly (from 0.82 to 0.21 /1000 d at risk, P < 0.001 for renal
colic rate; and from 0.31 to 0.21 /1000 d at risk, P < 0.001 for urological intervention rate).

* Ascore expressing overall control of the 4 main metabolic risk factors was significantly associated with a reduction of
renal colic rate during follow-up.

* Combined, patient-tailored prophylaxis in kidney stone formers

* significantly improves metabolic risk factors and urinary
crystallization risk indices,

* resulting in a significant reduction of renal colic and urological
intervention rates.

Van de Perre E, Janssens FV, De Clerck D, Cools W, Janssens P, Allamani M, Robberechts T, Van Hulle F, Pipeleers L, Frangois K, Bazin D, % ))
Tielemans C, Daudon M, Letavernier E, Wissing KM. Tailored Kidney Stone Prevention Improves Metabolic Risk Factors and Reduces Renal
Colic Rate. Kidney Int Rep. 2025 Dec 12;11(3):103719.

www.nephros.eu
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Author manuscript
Urolithiasis. Author manuscript; available in PMC 2024 January 04.

Published in final edited form as:
Urolithiasis. ; S1(1): 28. do1:10.1007/s00240-022-01400-8.

Urinary supersaturation in a Randomized trial among Individuals
with Nephrolithiasis comparing Empiric versus selective therapy
(URINE): design and rationale of a clinical trial

Ryan S. Hsi', Tatsuki KoyamaZ, Heidi J. Silver3, David S. Goldfarb*°
'Department of Urology, Vanderbilt University Medical Center, Nashville, TN, USA

2Department of Biostatistics, Vanderbilt University Medical Center, Nashville, TN, USA
3Department of Medicine, Vanderbilt University Medical Center, Nashville, TN, USA
“Nephrology Section, New York Harbor VAMC, St. Vincent's Hospital, New York, NY, USA

SNYU Langone Health and NYU Grossman School of Medicine, and New York Harbor VA
Healthcare System, New York, NY, USA

www.nephros.eu



Follow-Up Protocol

> EmavaAnyn sé£taong ovpwv 24wpovu:
> 3-6 MAVEC META TNV aPXIKNA TIApEUPaon
> YN OLVEXELX £TNOILWC

> AUVOaIKN Ttpooappoyn thg Ospamnsiog: Me Baon
TG AAAAYEG OTOV YTIEPKOPESHO SS



[1aTi XpelalOPOOTE TO PETAPOAIKO EAEYXO;

* H NeppoAiBiaon dev gival atTAWC JIa OUPOAOYIKN

vOOOg, €ival Jia ypovia ustaoAikn diarapayxn
1. NoocooTd UTTOTPOTTAG:

« Ewg 50% o€ 5 xpovia xwpic HETABOAIKO EAEyXO

* Me otoxeupévn Bepartreia: Meiwon utroTpoTtiG: >50-70%

2. H NeppoAilfiaon cuvdoEETal NE CUCTNMOTIKA VOO HOTA:
« Atovac OoTtwv-Neppwyv YTTEPAOBECTIOUPIA <> OOTIKNA
arroppopnon Meavry eutrAokn Tou acova FGF23—PTH
 MikpoBiwua Baktipla TTou diacTrouv 0EaAIKa
(Oxalobacter formigenes)
 Kapdlio-ve@pIKr ouvdeon:
2XNMATIOHNOG AiBwV — 1T KapdIayyEIaKOG Kivouvog

EAU Guidelines 2024; AUA 2019; Coe FL CJASN
2016; Ferraro PM JAMA 2013; Curhan GC NEJM

, )
2007, Stamatelou 2023 %



MeTaBoAIkog 'EAeyxo¢
otn Ne@poAiBiaon

> H ABiaon Sev eival pia eviaia ovtoTnTo — oA éva
OUUTIAEYUO LETALOAKWY QALVOTUTIWVY TIOU
OAANAOCETILOPOVV HECW TOVL UTIEPKOPECHOU OVUPWV.

> H 1110 ATIOTEAEOPATIKA TIPOTEYYLON ival:

> AvoyvwpLon (poitvoTiTiou

> — OTOXEVMEVN TTIAPEUPOON

> - gmovoAapBovopsvn petaBoAtkr aéloAdynon




Suction RIRS - FANS

MEDICAL UNIVERSITY Vienna Healthcare Group Semilive suction URS
OF VIENNA University Hospital Vienna Medical University Vienna - Dept- of Urology



Viienna Healthcare Group
University Hospital Vienna

Semilive suction URS

Medical University Vienna - Dept- of Urology

30



INTERNATIONAL
UROLITHIASIS
SOCIETY

15th International Symposium on Urolithiasis

October 1-2, 2026

Northwestern University Medical Center - Chicago, lllinois, USA




