AMGEN'
A)

Nefrolithiasis

Stijn Konings
Internist-Nefroloog
Catharina Ziekenhuis
Eindhoven
ASN Review 2010
Zeist 201 11



I e ST | TRp— o AP

PARTNER IN KIDNEYCARE ,

AMGEN
( S )uerunm.oev

Definitie

Pre test quiz
Inleiding Pathofysiologie
Gewijzigde epidemiologie
Relatie stenen en CKD
Post test quiz

Take Home message
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Steenvorming in de nier en urinewegen
Urolithiasis: Focus ASN 2010 (Review)

Nefrocalcinosis
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De incidentie van galstenen en nierstenen
zijn aan elkaar gerelateerd

PARTNER IN KIDNEYCARE ,

Pth. met ca-oxalaat stenen hebben een
verhoogd cardiovasculair risico

Ptn. met behandelde hypertensie hebben
een verhoogde kans op het ontwikkelen
van nierstenen

Ptn. die calcium bevattende nierstenen
hebben dienen een calcium bepekrt dieet
te volgen en oa minder melk te drinken
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* Kinderen drinken tegenwoordig gelukkig
minder melk, reden waarom de incidentie
van nierstenen bij kinderen momenteel
daalt

 Ptn. die urinezuurbevattende nierstenen
produceren dienen met allopurinol
behandeld te worden en hebben
daardoor netto uiteindelijk een verlaagd
cardiovasculair risico
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80 % Calcium bevattende stenen
— Meeste calcium-oxalaat
— Minder calcium-fosfaat

Overige 20 %

— Urine-zuur

— Struviet (magnesium, ammonium-fosfaat)
— Cystine stenen

— Gemengde stenen

— Medicatie: kristal stenen (Indinavir)



®

PARTNER IN KIDNEYCARE ,

e Supersaturation (solubility product exceeded) of
urine with a crystalloid depends on:
— Amount of solute ingested and excreted
— Urine volume
— Urine pH
— Promoters
— Inihibitors



* Urine is commonly supersaturated with
crystalloids
* Observation of individual crystal types in urine

does not necessarily mean the patient is at
risk for developing urolithiasis



Citrate

Some cations (e.g. Mg*?)
Glycosaminoglycans
Nephrocalcin
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Calcium oxalaat:
Risico factoren:

— Hypercalciurie met of zonder hypercalciemie

— Hypocitraturie met of zonder chron. metabole acidose (citraat remt neerslag
calcium oxalaat en ook calcium fosfaat)

— Hyperoxalurie (40 % mannelijke en 15 % vrouwelijke steenvormers),
geassocieerd met IBD, malabsorptie, short bowel en prim. Hyperoxalurie

— Laag urine volume bij weinig intake
— Prim. hyperpara en wisselend verhoogd calcium

— Medullaire sponsnier (bij 10 tot 20 % calcium steen vormers, 20 tot 30 % bij
vrouwen )

— (Partiele) Type 1 distale renale acidose: hoge urine pH leidt tot medullaire
nephrocalcinose bij verlaagde ammonium prod. in de nier
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e Composed of calcium
oxalate monohydrate
(whewellite) or calcium
oxalate dihydrate
(weddelite)

* Frequently not detected
by qualitative analysis
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e (Calcium fosfaat: risico factoren
* Meer typisch bij Type 1 RTA

* Bij prim. hyperpara

CALCIUM PHOSPHATE (U-pH 27.0)
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* Pure uz stenen bij pers. met lage urine pH <
5,5

* 3-5% ptn. met jicht overprod. UZ

e Zonder jicht ook stenen bij chron. overprod.
Uz

* Mn. obese personen die meer UZ prod.
hebben

* Bij chron. diarrhee bic. verlies en volume
depletie: geconcentreerde zure urine
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* Ptn. met crhon. hoge UWI’s door urease

prod. micro-organismen zoals:

* Proteus en Klebsiella
 Meerdere Mg++ Nh4+ crystallen id urine

» Stenen kunnen snel groeien (wkn, mndn):
Afgietselsteen, koraalsteen




% I
* Bij ptn. met cystinurie,
* Autosomaal recessieve ziekte

* 25 % pathognomische hexagonale cystine
kristallen in de urine

* Cystine conc. Urine > 250 mg/!
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* Laag volume intake

* Dieet met hoog gehalte dierlijk eiwit

— Leidt tot hypercalciurie, hypocitraturie, hyperuricosurie en verhoogde uitscheiding
zuur id urine om metabole acidose te bestrijden (lage urine pH)

* Dieet met hoge zoutintake, leidt tot hoge Na (en wsch. ook Ca) uitscheiding in de urine

 Dieet met hoge intake oxaalzuur (spinazie, noten en pinda’s)

 Dieet met weinig intake calcium: toename absorptie oxaalzuur door minder complex
vorming id TD, uiteindelijk netto negatief resultaat op steenvorming

* Hoge fructose intake: purinezuur metabolisme leidt tot urinezuur vorming

 Bepaalde medicatie: indinavir, triamtereen, sulfadiazine (kristalvorming)




e Ca++ stenen:

— Mannen:
* 15 % 1€ jaar
* 35240 % na 5 jaar
* 50 % na 10 jaar

— Vrouwen iets minder

— Overall 5 % per jaar 1 e 5 jaar



®

% I

PARTNER IN KIDNEYCARE ,

 Limited evaluation

 Complete evaluation

— Meerder malen urine verzamelen: grotere kans
sign. afw. te vinden

* Targetted approach

* Blanke mannen middelbare leeftijd met pos. fam.
anamnese

* Ptn met chron. diarrhee en malabs., uwi’s, jicht

* Ptn met calciumfosfaatstenen, cystine, uz of struviet
stenen
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Epidemiological Trends in Pediatric Urolithiasis at United
States Freestanding Pediatric Hospitals
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Jonathan C._Routhi>=] Dicnne A& GCGraham Caleb P _Neiscon
Full Tex PDF Images References
Purpose

Anecdotal and lay press reports suggest that the incidence of pediatric urolithiasis is increasing but reliable data are lackin
The objective of this study was to examine trends in the epidemioclogy of urclithiasis at pediatric hospitals nationwide

Materials and Methods

The Pediatric Health Information System database is a national database covering 42 freestanding United States pediatric
hospitals that captures inpatient admissions, and emergency department and outpatient surgery visits. We searched the
Pediatric Health Information System database to identify children (18 years old or younger) treated for urolithiasis between
1999 and 2008. Patients with urolithiasis were measured as a proportion of the total number of patients seen per hospital
annually. Trends were verified by comparing resulits to 2 other common pediatric diagnoses—appendicitis and viral
bronchiolitis

Results

We identified 7,921 children diagnosed with urolithiasis during the study period. The total number of children with
urclithiasis seen in Pediatric Health Information System hospitals increased from 125 in 1999 to 1,389 in 2008. Mean
number of stone cases per hospital per year increased from 13.9 to 32.6. Compared to total hospital patients, the proportio
of patients with pediatric urolithiasis increased from 18.4 per 100,000 in 1999 to 57.0 per 100,000 in 2008, an adjusted
annual increase of 10.69 (p <0.0001). Urolithiasis also increased compared to appendicitis (p <0.0001) and bronchiolitis (
=0.0001)

Conclusions

Ev correcting for increases in total patient volume at Pediatric Health InTor
significant increase in the number of children diagnosed with and treated for urolithiasis
cade

n System hospitals, there has been
these hospitals in the Iast

Key Words: ep

— el hinacic ne

nd Acronyms: ICD-S-CI1 Int

~form

Abbreviations

Eatabase PHIS =

Do

atric Heaith




PARTNER IN KIDNEYCARE
®

Pediatric nephrolithiasis patients in US. Childrens Hospitals

Broken line — unadjusted

Solid line - adjusted for
hospitalvolume

Urolithiasis Pationts per Yoar

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

é M

Routh et al. J Urol 2010 iy

ST M «




PARTNER IN KIDNEYCARE

AMGEN

NEPHROLOGY

The Increasing Burden of Pediatric Urolithiasis in the United States
NATIONWIDE John David Spencer, Halima Janjua, John D. Mahan, Andrew Schwaderer

W ’ 3 »
Gl 1»“ DREN'S Center for Clinical and Translational Research Department of Pediatrics
HOSPITAL The Research Institute at Division of Nepl;rOIOQ‘-
Nationwide Children's Hospital College of Medicine 3
Columbus, Ohio The Ohio State University

ABSTRACT RESULTS Geographic Location: Hospitalization rates in the South were more

common than hospitalization rates in the Midwest, Northeast, or West

Background Recent evdesce
he epidemioiogy of pediatnc u;
edatng wolithiasis as an insuf!
Ibjective To evaluate the demaog

Hospitalizations: From 1997-2006, 3,799 + 152 children/yr were
e MR A o . hospitalized with urolithiasis. During this period, hospitalizations
. Ry increased 30% (p<0.001)

haractonzed A recent NiH report

Admissions By Geograhic Location

hoir Utizaton of healthcare re
ospectve analyss was performed on D Northeast
0DE. using the Heathcare Cost & Ut
7-2006. the KID cagtured El vdwest
chidrenyr were hospaaled with uro Urolithiasis Admissions by Gender ; S
West

fernale n"»u-n»s increased 35% and male admussions
2 2 #J- 0.1 cays and did not vary by yoar, gender

Putue it O Praphecs lrr’ue! wore 1 5 tmes more Mkely 1o e adm "ed"‘: males Chidren <10 X
s of age were more (kely 10 be hospitakzed ‘U\e. were male. patents 15 yrs of age were more
jaly 10 be hospalzed # they were female (p < 0 001) Children with ureteral calcul were 1.5 tumes
mote likely 10 be admitted than chidren with renal calcuh Geographic Locaton Hosphalcaton rates - 2,000
-o~ Female

n the South were 1 7 tmes more common than hosph tion rates in the Midwest and 2 5 times
f -+ Male 2003 2006

mone common than in the Northeast or West H. Economics. In 2000 estimated hospital costs
lor 3 urobthiasa agmisson were $3 384/hospta yon in 2006, costs rose 10 $5.115hospitalzaton »
ear

3,000

Annual Admissions

Annual Admissions

Mean hospital charges increased from $5.927 to $9 868 per hosptaization — representing a 65% 1.0004

ncrease 2 .

Conclusions: UroMhiasis is common in the Amancan pediatnc population Since 1997 Hospital Economics Since 2000, mean hospital charges
nospRalization rates for Uroihass rapdly mcreased HOTPILAIZALON ©§ MOre COMMAN in females increased from $5,927 to $9,868 per hospitalization

teens. and children from Southern states Athough lengths of hosprakzabon remain constant. hosodtal o

charges continue to rise 1997 2000 2003 2006 Hospital Charges and Costs

BACKGROUND Year 15

Patient Demographics: Children with ureteral calculi were 1.5 times

The epidemiology of pediatric urolithiasis is not well characterized more likely to be admitted than children with renal calculi % 10 <o~ Aohn HooNl Chiseon
Recent evidence suggests that the prevalence of urolithiasis is 2 -+~ Mean Esymated Costs
increasing in the United States S .
Annual Admissions by Stone Location /r——’_‘
The NIH identified pediatric urolithiasis as an insufficiently researched y =
area Bl A Swnes ol
[l Ureteral Stones 2000 2003 2008

A retrospective analysis was performed on children <18 yrs of age,
admitted with urolithiasis from 1997-2006, using the Healthcare Cost
and Utilization Project Kids' Inpatient Database (KID)

Urolithiasis is common in the American pediatric population
alization rates for urolithasis have rapidly increased

Annual Admissions

Hospit
Hospitalization is more common in females, teens, and
children from Southern states

Hospital charges for urolithiasis have r3|

Year

pidly increased



PREVALENCE OF KIDNEY STONES
WHITE MALES (1982)
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Steeds meer nierstenen bij kinderen VS

Amerikaanse onderzoekers van de universiteit e e
van Harvard hebben in een onderzoek 29-10-2008
aangetoond dat het aantal kinderen met Kinaciairemns
niersteenlijden drastisch is verhoogd. hebben steeds
vaker
Oe ocnderzcekers hebben voor hun ocnderzcek nierstenen
gegevens uit 42 ziekenhuizen gebruikt en hebben door te zout
over een pericde van negen jaar, van 19SS tot 2008, |=t=n

gekeken naar het voecrkomen van urclithiasis (niersteenverming) bij
kinderen tot 18 jaar. In toctaal werden in de cnderzocchte pericde 7.152 kinderen gediagnosticeerd
met nierstenen in de &2 participerende ziekenhuizen.

In 1S5SS kregen 125 kinderen de diagnose urclithiasis. Negen jaar later waren dat er maar liefst
1.38S. Het is waar dat er in 1SSS ncg maar S ziekenhuizen data aanleverden vocor de PHIS
(Pediatric Health Informaticon System)-database en in 2008 waren dat er €2. Maar na een
statistische correctie was er ncg steeds een significante tcename van het aantal kinderen met
nierstenen.

Ceze stijging is in een paar eerdere studies gesuggereerd, gezien de verhcogde inname van veel
en cngezecnde vcocedsel door de kinderen in de Verenigde Staten, maar het is nccit bewezen met
een gced en duidelijk ocnderzcek. Een ander factor die cok te maken heeft met deze stijging, is het l
feit dat er cok meer aandacht veoor is in de zin van dat er meer kinderurclcgen zijn, meer
verwijzingen en n = —t Y cgelij<heden.

T interessant fencmeen en veolledig in contrast met de kinderen in de VS, is het feit dat
Japans cnderzcek is gebleken dat er tussen 1565 en 2008 geen significante stijging te zien
de incidentie van kinderen met nierstenen in dat land.

Gepubliceerd: dinsdag
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Is this actually Any science to support

occurring? this as a mechanism?

Obesity

Decreased waterintake
Decreased calcaum intake
Increased salt intake
Increased finctose intake

Increased antibioticuse

éx\AUS

MEDMICAL UNIVER:
of NOLUTM CAROLS
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Het drinken van twee glazen cola per dag geeft twee keer zoveel kans op nierinsufficiéntie (onvoldoende nierwerking). De gevaren van cola liggen
dus niet alleen in het hoge suikergehalte, maar ook in de hoeveelheid fosforzuur die het bevat. Cola wordt nog altijd door heel veel mensen
gedronken, ondanks de vele kritiek die er op bestaat. De meest geleverde kritiek betreft het hoge suikergehalte in cola, dat gewichtstoename en
diabetes bevordert.

Cola is slecht voor de nieren

Cola en fosforzuur

Eric due nox o2i, ander gevaar, namelijk het fosforzuur dat in cola zit en de drank zijn zurige smaak geeft. Bij de andere soorten frisdranken maakt
men daarvoor gebruik van citroenzuur. Een hoge hoeveelheid fosforzuur zou de werking van de nieren aantasten en het ontstaan van nierstenen
bevorderen. Om dit fenomeen te illustreren hebben Amerikaanse onderzoekers 500 mensen gezocht bij wie recent nierinsufficiéntie was ontdekt. Er
werd gevraagd naar hun eetgewoonten en hun drankgebruik. Deze gegevens werden vervolgens vergeleken met die van een controlegroep. De
onderzoekers stelden vast dat het risico op nierinsufficiéntie vanaf twee glazen cola verdubbelt, iets wat overigens ook geldt voor cola light. Bij de
andere frisdranken werd geen enkele aanwijzing gevonden, wat het vermoeden versterkt dat de klachten wel degelijk worden veroorzaakt door
fosforzuur.

Nierinsufficiéntie en fosforzuur

Nierinsufficiéntie is een ziekte die veel voorkomt. Tienduizenden Nederlanders zouden deze ziekte hebben, sommigen zelfs zonder het te weten. De
aandoening is moeilijk vroegtijdig op te sporen, omdat ze erg verraderlijk is. Ze ontwikkelt zich sluipend en onopgemerkt gedurende vele jaren, tot er
een onomkeerbare nierinsufficiéntie optreedt. Het is dus belangrijk om je te laten onderzoeken (een simpele bloed- en/of urinetest) als je veel cola
drinkt.

Cola bij nieraandoeningen

Nu al wordt aan mensen met een nierziekte aangeraden om geen cola en andere levensmiddelen die fosforzuur bevatten, zoals vlees, te eten of
drinken. Maar het kan zeker nuttig zijn om deze raadgeving uit te breiden naar andere doelgroepen. In afwachting van de resultaten van andere
onderzoeken, zouden mensen met een risico op een nierziekte er goed aan doen om voorzichtig te zijn met cola en het zeker niet elke dag te
drinken. In het algemeen zou iedereen die elke dag cola drinkt, met zijn huisarts moeten overleggen of er reden is voor een onderzoek naar
nierinsufficiéntie.

Aantal calorieén in cola

Coca-Cola bevat 42 kilocalorieén (175,6 kJ) per 100 mL. Dat is ongeveer 95 kcal voor een groot glas (225 mL) en 63 kcal voor een klein glas (150 mL).
Per 100 mL bevat Coca-Cola 10,6 g suiker.

Coca-Cola light hevat 0 2 kcal per 100 mL.
200ml coca cola bevat 40 mg fosfaat


http://www.google.nl/imgres?imgurl=http://www.pycomall.com/images/P/Coca-Cola_logo5.jpg&imgrefurl=http://www.pycomall.com/product.php%3Fproductid%3D16848&h=400&w=400&sz=110&tbnid=p6ANLnp23XMMiM:&tbnh=124&tbnw=124&prev=/images%3Fq%3Dcoca%2Bcola%2Blogo&zoom=1&q=coca+cola+logo&hl=nl&usg=__hCAvfaMPKUM1DpMl2upOfeoddmo=&sa=X&ei=eM80TfzpGMmSOpT67LQC&ved=0CB0Q9QEwAQ
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eGFR lower for stone formers in the general population
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-5.7% stone formers 1 5 & B 3 :
-Adjusted for age, sex, ] e S o
race, BP, diuretics : K

T
-For BMI >27: eGFR 0.5+
lower in stone formers
(-3.4 mimin/1.73 m?) =
(p=0.005) @ fﬁ '1,1"9\ 4,{‘?\
-For BMI <27: P 6’ cp &
No difference (p=0.29) $ @
GFR mL'mn par 1.79m? GFR mUmin per 1.73m2
Bl 27 e 27
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- Gillen DL et al, Kidney Int, 2005 (¢§)
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Increased risk of kidney stone history in incident CKD patients compared to
community controls

* Cases: Newly diagnosed CKD by ICD9 codes and confirmed by two or
more elevated SCr levels >1.5 mg/dl (n=548).

Controls: Random digit dialing and Medicare recipient listings frequency
matched to cases on age, sex, race, location (n=514).

History of nephrolithiasis by chart review in cases and by interview in
controls.

CKD risk was predominantly interstitial nephritis (pyelonephritis)
N cases (% stones) OR  (95% CI)
Non-
“hronic renal disease (all) 548 (16.8) 1.9 (l.1, 3. HTN
Nephroscleross 0T (120 LI (04 3.0) OR=3.0
Diabetic nerlm'-p.uh')' 108 (14.8) 25 (0.9, 7.0) (1.3,6.8)
Glomerulonephriris 76 (11.8) 0.8 (03, 2.)5)

Interstitial nephritis 106 (27.4) 34 (1.5,74) HTN

ESRD 36 (13.9) 15 (03,88  OF= (Effect HCT gebr.)
Renal insufticiency 118 (17.0) 1.1 (04, 2.9) il

MAYOD
CLINX

Vupputuri S et al, AEP, 2004 ()
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Population-based studies of kidney stones as
risk factors for CKD

* Risk factor for CKD in Thailand

* 3459 subjects surveyed with concurrent eGFR and UACR
measures

* 5% reported a history of kidney stones
* 18% had CKD (eGFR<60 or UACR>30 or RBC >5/HPF)

CMultivariable adjusted OR = 2.7 (95% Cl: 1.6 to 4.7)_

* Adjusted for age, sex, diabetes, hypertension, & serum uric
acid

Ingsathit et al, NDT, 2010

MAYO
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Prevalent Co-morbidities
(based on ICDS, HICDA, and Berkson codes)
Favors Souiing Incident
Formers Stone Formers Controls
Diabetes — " . 9.6% 7.4%
Obesity | 24.3% 20.9%
Cont [ 3.4% 2.4%
Hypertension i I l : l | —Ill— 19.9% 17.0%
Hyperlipidemia i ! l : I | L 21.4% 18.3%
Alcohol Dependency I ! : l—l— 5.5% 7.8%
Tobacco | : : : = 14.8% 15.7%
CAD | — —_— 7.4% 6.7%
CHF 2.3% 1.9%
S —— = 3.1% 2.8%
PVD | I I I ] E—— 4.6% 4.3%
0 0t2 0'.4 0?6 ojs l 12 14 16
Odds Ratio with 95% Confidence Interval a0
Rule et al, CJASN, 2009 &V
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Incident stone formers
(years 1986-2003)
n=4,774

Matched non-stone formers
(3:1 on age, sex, index date)
n=12,975

* Baseline clinical chronic
kidney disease (CKD)

* Baseline elevated serum
creatinine (SCr)

* Follow up <90 days

Event: Clinical CKD or
Elevated SCr

Stone formers
n=4,066

Censoring: Lastclinic visit

-403

Non-stone formers
n=10,150

L _2)

®




®

PARTNER IN KIDNEYCARE ,

Risk of CKD
(clinical diagnosis-ICD9)
30 -
g Stone formers
~ e Controls
[1})
z
% 20 - P<0.0001
0
c __,f’
Q
>
'g 10 -
E
£
=
O
0 r r .
0 3 6 9 12 15 18
Years o
- Rule et al, CJASN, 2009 7Y
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20, Chronic Renal Failure” 5+  “Nephritis and Nephropathy”
- == Stone formers = Stone formers
2= 154 — Controls 41 — controls
S o 10 ’
£6 | P<0.0001 ,]| P=0.005
o o 5.
— 8-
0 " . . . L 0 " Ll L) L] .
0 5 10 15 20 0 5 10 15 20
Years Years
104 Diabetic Nephropathy” 5+ Proteinuria”
~ 84 == Stone formers 2 == Stone formers
o — Controls — Controls
g8 6 3
35 P<0.0001 P=0.0008 ~
[
44 2
£ ~
Oc 2.
0
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Kidney loss in stone formers

« Sample: 3266 stone formers RS P
at a stone clinic (Univ. of . 085 formers

* 115 (3.5%) had loss of Controls
function in one kidney:

29% from stones %0 30 40 50 60 70 80 90
(staghorn or high burden) S ——
23% from infection

21% from obstruction

0.55

& AR

Chicago) % 070 //
-{;3 7| Historical” > >
w \

0.4

* More rapid decline in urinary
creatinine clearance with age in
stone formers over age 45 years.

MAY
W

: 'orcester E et al, Kidney Int, 2003 ‘,’—9\;-",‘
J
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ESRD attributed to kidney stones

» Sample: 1391 consecutive ESRD patients from 1989 to 2000
(Paris, France)

<+ ESRD attributed primarily to kidney stones in 3.2% (n=45) >

Struvite stor

=19]
Calcium stones in 27% (n=12)
4 severe hypercalcuria
2 primary hyperparathyroidism with nephrocalcinosis

5 medullary sponge kidney with hypercalcuria
2 recurrent UTls

1 distal RTA (sjogren’s)
Uric acid stones in 18% (n=8)
Hereditary stones in 13.3% (n=6)

4 primary hyperoxaluria
2 cystinuria

» Solitary functioning kidney in 40% (n=18)

MAYO
CLINIC

- Jungers P et al, AJKD, 2004 @9
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Risk of ESRD revisited

* Prior analysis relied on internal databases for ESRD and
excluded baseline CKD.

* Repeated analysis USRDS database and internal ESRD
databases with chart review (92 events).

ncidence of ESRD
a Stone formers: 1.0 (95% CI: 0.7 to 1.4) events per 1000 person-years
ntrols: 0.5 (95% CI: 0.4 to 0.7) events per 1000 person-years

= Age-sex-adjusted HR=1.9 (95% CI: 1.3 to 2.9)

» Fully-adjusted HR=1.2(Q5%.Cl.1 2 t0 2 7)

‘/Of the 41 stone formers who developed ESRD, only 3 had
idney stones as primary cause
\k'd i

< l(/l\lk'
_ , @y
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Creatinine clearance lower in stone former (n=1856)
compared to normals (n=153)
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A-P0137] Increased Risk for Calcium Oxalate Nephrolithiasis after Roux-en-Y Gastric Bypass Surgery Starts in the Early Post-Operative Period

Varun Agrawal, Daniel L. Landry, Xiao Jie Liu, Ann Lagoy, INta Discenza, 1nomas CampIer JomT ROmanen I tngue oiva, Gregory Lee Braden. Baystate Medical Center, Springfield MA

10:00 AM - 2:30 PM

U0V A

Hyperoxaluria and nephrelithiasis are known complications of Roux-en-Y gastric bypass surgery (RYGB), but little is known if this stone risk starts in the early post-operative period and whether it changes with
time. We prospectively studied 13 morbidly obese adults who underwent RYGB and had urine collections 2 weeks before, 1, 2, 4 and 6 months after surgery. Relative saturation ratic (RSR) with regard to calcium
oxalate was computed by EQUIL. Non-parametric analyses were performed and results expressed as median (25th-75th ':l!e'i Eleven subjects were female, median age was 40(36-48)years and none had history
of diabetes or nephrolithiasis. Body mass index decreased from 44.6 (41.6-47.6)kg/m? to 34,1 (30.4-36.8)kg/m? in 6 months, c<, 0001. We observed significant decreases in urine volume [2100 (1537-3290)

to
to
.4) to 32.1 (22.4-53.8)mmol/24h, p<0.0001], urine magnesium (8.7

1360 (1200-1700)ml, p<0.0001], urine sodium [207.3 (145.6-258.4) to 92.5 (57.8-203.8)mmol/24h, p=0.002], urine potassium [ 111
(4.2-14.1) to 7.1 (3.3-11.4)mg/24h, p=0.016], urine phosphorus [1.0 (0.7-1.2) to 0.5 (0.4-0.9)g/24h, p=0.01] , urine uric acid [( o 0.4 (0.3-0.6)g/24h, p=0.015] and creatinine clearance [144.0
(117.5-193.1) to 108.5 (90.8-164.8)ml/min, p=0.046]. The increase in urine oxalate approached significance [28.6 (18.7-49.7) t 5.0)mg/ --rcu' p=0.054]. No change was seen in urine pH, 24 hour
urine creatinine or 24 hour urine calcium excretion. Calcium oxalate RSR increased after RYGS [1.7 (:‘:-3 6), 4.5 (1.6-9.2), 5.73 (2.1- A S 5.4 15.9) AL DAsElng, 1, 2, s o

respectively, p=0.020). One patient had critical supersaturation (RSR=23.7) at 1 month that peaked at 42.3 at 6 months after RYGB. W ”r‘*lude that calcium oxalate RSR and risk for nephrolithiasis start early

V.VéV
months after RYGE due to decreased urine volume, magnesium and increased urine oxalate, Studies of increased fluid T ——dutiabagenio to bind ontere oy o lol s touiptmeme T IcL are

and persist in the first 6
needed.
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- 2:30
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Kidney stones and kidney function/morphology

Group 1: Group 2: Group 3:

No radiographic | Asymptom | Past

or past atic symptomatic

symptomatic radiograph | stones (N=53)

stones ic stones

(N=1719) only

(N=185)
P-value
e
Kidney function measure Mean or % Mean or % Meanor % Group 1vs 2 Group 1&2 vs
3
LGER, ml/min/1.73 m? 101 102 102 0.29 _Q,ﬁn/
———
24-h urine alb >15 mg 5.0% T3% 0.49 0.0007
24-h urine alb >30 mg 3.5% 3.6% 13% 0.96 0.0002
Focal scarring 2.9% 8.1% 11% 0.0002 0.002
Parenchymal thinning 0.6% 2.7% 1.9% 0.004 0.42
MAYO

CLINIC
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®
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Kidney stones may be the most common incidental radiological
abnormalities that contribute to potential kidney donor exclusion

n=132

@ Parenchymal abnormality (n=38)

M Kidney stones with or without
associated abnormalities (n=51)

0O Congenital abnormality of kidney
position or solitary kidney (n=5)
0O Upper urinary tract dilatation (n=2)

W Renal artery abnormality (n=36)

39%

Lorenz E et al., CJASN, 2010 ;L;%
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Renal Histology Of Living Kidney Donors With And Without Kidney Stones

Merfake Semret, MD', John C. Lies ke, MD, FASN Lynn D. Cornell, MD Elizabe
\‘} hrolo Anatomic Pathol vy, and "Radic avo ey riiska, MD' and Andrew D Rule, MD

Conclus

Background Study objectives Results J

Methods

Referenc




[TH-PO150] Renal Histology of Living Kidney Donors with and without Radiographic Stones and Past Symptomatic Stone Events

Merfake Semret, John C. Lieske, Lynn D, Cornell, Elizabeth C. Lorenz, Terri 1. Vrtiska, Andrew D. Rule. Nephrology, Mayo Clinic, Rochester, MN; Anatomic Pathology, Mayo Clinic, Rocheste
Radiology, Mayo Clinic, Rochester, MN
10:00 AM - 2:30 PM

Background: Certain risk factors for kidney stones (age, hypertension, obesity, hyperuricemia) associate with nephrosclerosis or increased nephron size on renal biopsy. Our objective was to determing if ki
stones were associated with changes in renal histology among living kidney donors.

Methods: Kidney donors at the Mayo Clinic fr-:rn 2001 and 2009 were |dent|f|ed D aualiati adiggraphic ki stones from computed tornn:graph!.f scans and past symptormnatic kidney stnnes f
notes were identified. Renal biopsies 3 ;

stones, there was no difference in the prevalence of crystals (3 vs 2%, p=0.54), nephrosclerosis (28% vs 28%, p=0.93), or nephron size (mean 0.48 vs 0.49 mm2, p=0.80). Between persons with and withd
symptomatic stones, there was a difference in the prevalence of crystals (10 vs 2%, p=0.013), and possibly nephrosclerosis (43% vs 27%, p=0.12), but not nephron size (mean 0.48 vs 048, p=0.93). Ho

with past symptomatic

Course: Renal Week 2010: Abstract Sessions

Session: Poster Session: Bone and Mineral Disease: Ca/Mg/PO4, Stone Disease
Date/Time: Thursday, November 18, 2010 10:00 AM - 2:30 PM

Room: Halls A/B1/EZ/F
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De incidentie van galstenen en nierstenen zijn aan
elkaar gerelateerd

Ptn. met ca-oxalaat stenen hebben een verhoogd
cardiovasculair risico

Ptn. met behandelde hypertensie hebben een
verhoogde kans op het ontwikkelen van
nierstenen

Ptn. die calcium bevattende nierstenen hebben
dienen een calcium bepekrt dieet te volgen en oa
minder melk te drinken
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[TH-PO140] Gallstones and the Risk of Nephrolithiasis

Eric N. Taylor, Gary C. Curhan. Division of Nephrology and Transplantation, Maine Medical Center, Portland, ME; Channing Laboratory, Brigham and Women's Hospital, Boston, MA; Renal
Division, Brigham and Women's Hospital, Boston, MA

10:00 AM - 2:30 PM

Background. Existing data on the potential association between gallstones and nephrolithiasis are suggestive but limited.
Methods. Tc evaluate the relation between symptomatic radicgraphically confirmed gallstones and/or cholecystectomy (GS) and prevalent kidney stones (KS), we conducted a cross-sectional study of three large
cohorts including over 240,000 participants: the Nurses' Health Study I (clder women), the Nurs

studied the association betw

s' Health Study II (younger women), and the Health Professionals Follow-up Study (men). We then prospectively
een history of GS and incident symptomatic KS over a combined 56 years of follow-up. We also prospectively examined the relation between history
regression models adjusted for age, body size, thiazide diuretic use, fluid intake, diet, and other factors.

Results. At baseline, the multivariate odds ratio of prevalent KS in individuals with GS compared to individuals without was 1.67 (85 % CI 1.48 to 1.89) in older women, 1.87 (85% CI 1.67 to 2.10) in younger
women, and 1.62 (85% CI 1.41 to 1.85) in men. Prospectively, the multivariate relative risk of incident KS in participants with GS compared to participants without was 1.32 (95 % CI 1.16 to 1.51) in clder women,
1.35 (85% CI 1.17 to 1.55) in younger women, and 1.34 (95% CI 1.10 to 1.64) in men. The multivariate relative risk of incident GS in participants with a history of KS compared to participants without was 1.18
(95 % CI 1.07 to 1.30) in older women. 1,00 (G0 Bl e

GS anc

of KS and incident GS. Multivariate

8
S —— — = = e 2y Of 4 vears between the diagnoses of

T Sinilar results.

Conclusion. Gallstones are associated with kidney stones, independent of diet, body size, and other factors. Additional studies are needed to elucidate potential mechanisms underlying this association. >

Course: Renal Week 2010: ADStract Serooms

Session: Poster Session: Bone and Mineral Disease: Ca/Mg/PQO4, Stone Disease
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Prevalent Co-morbidities
(based on ICDS, HICDA, and Berkson codes)
Favors Souiing Incident
Formers Stone Formers Controls
Diabetes — " . 9.6% 7.4%
Obesity | 24.3% 20.9%
Cont [ 3.4% 2.4%
Hypertension i I l : l | —Ill— 19.9% 17.0%
Hyperlipidemia i ! l : I | L 21.4% 18.3%
Alcohol Dependency I ! : l—l— 5.5% 7.8%
Tobacco | : : : = 14.8% 15.7%
CAD | — —_— 7.4% 6.7%
CHF 2.3% 1.9%
S —— = 3.1% 2.8%
PVD | I I I ] E—— 4.6% 4.3%
0 0t2 0'.4 0?6 ojs l 12 14 16
Odds Ratio with 95% Confidence Interval a0
Rule et al, CJASN, 2009 &V
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* Kinderen drinken tegenwoordig gelukkig
minder melk, reden waarom de incidentie
van nierstenen bij kinderen momenteel
daalt

 Ptn. die urinezuurbevattende nierstenen
produceren dienen met allopurinol
behandeld te worden en hebben
daardoor netto uiteindelijk een verlaagd
cardiovasculair risico



Effect of Allopurinol in Chronic Kidney &=
Disease Progression and Cardiovascular
Risk

Marian Goicoechea, Soledad Garcia de Vinuesa, Ursula verdalles,
Caridad Ruiz—-Caro, Jara Ampuero, Abraham Rincén, David Arrovyo,

José Luno
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Abstract

were randomly

ochemical, and inflammatory

continue

and 24 months of treatment.

The objectin c tudy were 7 enal lise Z rogression; (2 cardiovascular

Conclusions

progression oi

allopurinol reduces cardiovascular and hospitalization risk in these subjects.
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Nested Case/Control study within stone former
cohort

« Among Olmsted County, MN stone formers: 52 who developed CKD were
age-sex-matched to 106 who did notdevelop CKD.

* Risk factors for CKD:
Hypertension
Diabetes
Frequent UTls
Struvite stones
Allopurinol use.

* Number of stone episodes and surgical procedures not associated with
CKD
= Study was had limited power {(could only detect OR > 2)

* Stone type unknown in 50% of community stone formers and even
fewer had urine chemistry data.

Saucier NA et al.. AJKD, 2009 79
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Take home message(s):

Conclusion

* As a group, symptomatic stone formers are at increased risk of
developing CKD and ESRD.

* Nephrolithiasis and CKD share many of the same risk factors
(hypertension, diabetes, obesity, hyperuricemia) but there is an
association independent of these risk factors.

* The risk of CKD varies by type of kidney stone.
Rare genetic diseases and struvite stone formers clearly have increased risk.

It is unknown if common calcium stone formers with infrequent episodes
have an increased risk.

* Unlike symptomatic stone formers, persons with small incidental
asymptomatic stones may not have the same risk of CKD.




