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Mnyaviopoc AlBilaong
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Attia oupoABiaonc

MetaBoALlKEC SratapoXEC
Yniepaofeotioupla
Yriepoupkoloupia
Yriepoéaoupla
Kuotwvoupia

Nedpikn cwAnvaplakn oéewaon (RTA)



Attia oupoABiaonc

e AA\ayec tou pH twv oupwv
(dAeypoveg, katakprpvion aAdtwy)
e 2TAON TWV OUPWV
(artoppadn)

e AVETIAPKELO OVOLOTOAEWV TIALPOYOVIWV
AlBlaonc ota oUpa



zuyxvotnta Atbwv

OéaAwko Ca

Dwodopiko Ca

Miktoi oéaAikou/pwopopikou Ca
MuKTol oupLKOU 0&€0C

Evapu. dwodopiko Mg (2tpouBitnc)
Kuotivn

OUPLKO QLUUWVLO

Muktot o€aA.Ca /ouplkou o&€oc

15-35 %
5-20 %
40-45 %
2-13 %
20-30 %
1-3 %
0.5-1.0 %
25 7%




AiBotL aoBeotiov

e YnepaoPBeotioupia
Avénuevn amoBoAn Ca ota oupa
Avbpec:>7,5 mmol/d, N'uvaikec:>6,2mmol/d

Me/xwpic utepaocBeoTiatpia

e YniepoéaAoupia (>400mmol/d)
Alota ThovoLla o€ o€aALKa
AvEnUEVN amoppodnon oEaALKwVY
MpwTtonoBdnc umtepotaiovpia



ALBoL OUPLKOU 0¢EWC

2-13% vedplkwv ABwV TtEPLEXOUV OUPLKO OEU
YriepoupLyolpia

MBavn cuvuTtapén ouplknc apBpitidac
Yynuotilovtal o€ 6éva ovpa




DAsypovwdeic Aibot

e Juoxeton ME PAEYUOVEC OUPOTIOLNTLKOU

e Mikpoopyaviopol mtov petaBoAilovv ovpla oe
ApMpMwWVio
e AAKOALKO TtepLBAAAOV




AlBol KuoTivnG

e >TIAVLOC TUTTOC AtBlaonc
e O&wo neplBaiiov
e AloAUovtol og aAkaALko pH




Kidney Population
Stone type

Calcium 80%
oxalate

Calcium 5-10%
phosphate

Uric acid 5-10%

Struvite 10-15%

Cystine 1-2%

Circumstances

when urine is
alkaline (ph>5.5)

when urine is
alkaline (high pH)

when urine is
persistently acidic

infections in the
kidney

rare genetic
disorder

Details

Some of the oxalate in urine is produced by
the body. Calcium and oxalate in the diet
play a part but are not the only factors that
affect the formation of calcium oxalate
stones. Dietary oxalate is an organic
molecule found in many vegetables, fruits,
and nuts. Calcium from bone may also play
a role in kidney stone formation.

: staghorn in renal pelvis (large)

Diets rich in animal proteins and purines:
substances found naturally in all food but
especially in organ meats, fish, and
shellfish.

Preventing struvite stones depends on
staying infection-free. Diet has not been
shown to affect struvite stone formation.

Cystine, an amino acid (one of the building
blocks of protein), leaks through the
kidneys and into the urine to form crystals.



MetaBoAlopoc ko Atbiaon

Metabolic Abnormalities
Predisposing to Nephrolithiasis

Concentration

Urine volume (ML/24h) <2000

Sodium (mEg/24 h) >140

Calcium (mg/24 h) >300 (=250 for
females)

Uric acid (mg/24 h) >700

Oxalate (mg/24 h) >45

Citrate (mg/24 h) =320

Cystine (mg/g creatinine/24 h) >60

Urinary pH =55

Creatinine (mg/kg/24h) >25 (>20 for

females)



Awatpodn kot AtBiaon




Awatpodn kat AlOlaon

e Melwon tn¢ mBovotnTog UTTOTPOTNCG TNG
AlBlaonc kal

OXI

* n OLOPOBwWaON TWV OTIOLWVONTIOTE HETABOALKWV
Statapaywv!!



ALOTPOPLKOL TOPAYOVTES Kol AOlaon

Yyniot Mewopévor

A@vodtmon ANym vepon
[pwteiveg (kpéac, avyo, XaunAo poryvinolo
KOTOTOVAO)

[Tayvcapkia DuTiKEg tveg




Nepo

KatovaAlwon vypwv: amAoUoTEPOC KAl TILO
ONUOVTLKOC TPOTOC TPOANYNC

MNoapaywyn tovAaxlotov 2 It/d

Opolopopdn KATaVoun Kota Tt SLOPKELA TNC
LEPQG

SOS: napaywyn ovpwv Kat OXI kotavaAwon

Borghi et al, 1999
Curhan et al, 1993



Advdatwon

Yy nAotepn emninmtwon To KaAoKaipt
Avénuevn ammoBoAn vypwv Ao To WU
AUENUEVEC AVAYKEC OE KATAVAAWGN LYPWV

NEPO: LELWUEVN CUYKEVTPWON CTOLXELWYV TIOU
riiBava kpuotaAlomolovvtal o€ AiBoug



O&uika

OCaMkd + acPEoTI0-0018AVTOL KPUGTAALOL OEOAIKOD acecTion
Katavaimon <50 mg/d.

Tpopéc mhovoreg o€ oCohka

oparyooTigUiAa

Grapefruit Raspberries (black)




Food Portion Oxalate (mg) Calcium (mg)*
ITpdoiva tevtia, cooked 1/2 cup 916 82
Yravaki, cooked 1/2 cup 750 122
TevtAo, cooked 1/2 cup 675 16
Y¢oklo, cooked 1/2 cup 660 50
>ravoxl, frozen 1/2 cup 600 122
Kaxdo, dry 1/3 cup 254 36
Mrdiuieg, cooked 1/2 cup 146 50
["\wkonotdteg, cooked 1/2 cup 141 14
dvoTikio 1/3 cup 113 23
Tod 1 cup 75 0)
Pecans, halves 1/3 cup 74 11
2ATdpt 1/4 cup 67 12




Mavtov vrtapyet evoc MYOOZ..!!

Avénmévn KatavaAwon acBeotiov kot Brtapivne D
oxetiletou pe avénpévo Kivéuvo AlBiaonc??

» Qaivetal OTL UTIAPYXEL pLaL
QAVTLOTPOPWC avaloyn oxeon

» Melwpevn Katavalwon-
avénuevocg kivbuvoc AlBlaonc

» Abuvopia e€ovdeTEPWONC
0&QALKWV

Heaney, R.P, 2008
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IpoTteiveg kKo mOilaon

» Mpwtelvec peTATPEMOVIOL OE HIKPO TIOCOOTO OF
ofaALka Kol aoBEoTio Kal arofarlovtal ota ovpa

» MBoava avédvouv Kol To OUPLKO 0fL ota oupa, AOYw
TOU OTL TIEPLEXOUV MEYAAEC TIOCOTNTEC TIOUPLVWV
(LPNANC TtepLekTIKOTNTOC {WIKWV ALTTWV)

» YPnAotepoc kivbuvoc amnd {wika Almn

» The higher sulfur amino acid content of animal
compared to vegetable proteins may Iincrease calcium
excretion. In addition, excess sulfur-containingiraom
acids will increase cystine stones Iin people with a
Inherited metabolic defect.

Fink et al, 2009



Moayviclo
» Avaykeg oe payvinotlo: 300-350 mg/day
»Mayviolo/AcBéotio: 1/2
»Zovovaouoc Mayvnoeiov pe Prrauivy B6 (-90% peimon
MBiaong)
»Magnesium, like calcium, can bond with the oxakate

acts as a inhibitor of the formation of calciumralate
crystals in the urine.

»The mean stone episode rate decreased @r&to 0.08
stones/year on Magnesiusupplement and 85% of the
patients remained free of recurrence during follguy
whereas 59% of the patients In the control group
continued their stone formation.

Johansson G et al, 1980



Natplo
» Alatta xapunAn o vatplo-peiwon AtBlaong

» Avtoywviletol 10 aoB€otio otnv emavappodnon oto
vEppPLKA cwAnvapLa

» Alatta vPnAn o vATPLO OXETL(ETOL LE AUENUEVN ATIEKPLON
acfeotiov ota ovpa

» KatavaAwon < 3000 milligrams vatpiov tnv npépa.

» Armtoduyn katavalwonc aAatiov/Amoduyn xprionc aAatiou
KOTAL TO MOYELpEUDL
» [1pocoXN OTLC ETIKETEC TWV Tpodipwv: ATtodpuyn oV TIEPLEXEL
>250 mg Na
» 000 TmepLoOcOTEPO  E€MefepyaocpuEvn n  tpodn, TOCO
neploootepo Na TeEPLEXEL
Lemann, 2002



AvopUKTIKA-KOPEC

» Aduvdatwon
» Qwodoplkad alata

» ZKOupoxpwHo  avolpuktikd — TEepLEYouv  UYPNAEC
TOCOTNTEC OEAALKWV

» Kageivouxa-cakyapouyxa TOTA  E€XOUV  AUENMUEVN
enintwon ABiaong

Tracy CR, 2009
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Kitpika

YuvOEetal e to Ca Kal oxnuatifel EUSLAAUTO KLTPLKO
aAac aoPfeotiov, eAattwvovtac tTa enineda Tou
LOVIOHEVOU aoBeotiovu ota oUpal KOL TOV UTTEPKOPECHLO
ToU o¢aALlkoU aoPfeotiou Kal TNV KPUOTAAAWGN TOU.

Exel dpeon avaoTtaATikn OpAon otnv KPUOTAAAWON
tou CaOx/Tpomomolel tn dpaon TS PAEVVO-TIPWTELVNC
Tamm-Horsfall

EAQTTWLEVN TIAPOUGCLA KITPLKOU £XEL OAV ATTOTEAEGHAL
TNV EAATTWON TWV KITPLKWV aAATWV-avénon tng
ABiaonc

30% twv ABLaoLkwV a.oBevwV £XEL UTTO-KLTPLKOU pLaL
DuUoLoAOYLKEC TIUEC:>325mg/nuEpa



Kitpiko KaAwo

e Otav Yopnyettat amno To oToua, O
LETOBOALOMOC TOU KLTPLKOU TTOPAYEL EVOL
AAKQALKO dpopTio mou avéavel To pH twv
oUpwWV

e Havénon tou pH tTwv oUPWV PELWVEL ETILONC
™ SpaoTnpELOTNTA TWV LOVTIWV acBeoTiou

e H avodoc og pH oUpwv auvéavel emiong Tov

LOVLOLLO TOU OUPLKOU 0€E0C O€ Mo SLAAUTO LoV
oUpLKOU ofgoc.



Kitpiko KaAwo

2€ puaolohoyikn vedpikn Aettoupyia, n avgnon tou
KLTPLKOU TWV OUPWV META ATtO pia povo doon apxllet
Qo TNV MPWTN wpa Kat dtapkel 12 wpec.

Me toAAaTAEC SOOELC KOPUDWVETAL KATA TNV TPLTN
nuepa kot dratnpet uPnAa otabepa emnineda 0An tnv
NUEPQ.

H avénon tou KLtplkov e€aptatal AUECA Ao TN
docoloyla

Kitpiko Kawo og doocoloyia 60 mEq / nuepa avgavet

oUPWV KLTPLKO Kata mepirnov 400 mg / nuepa Kal
avéavel to pH mepinovu 0,7 povadec.
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Change (A) in urinary pH and citrate produced by

potassium-poor lemonade and cranberry juices,

and by potassium-rich orange juice. Two bars for
orange juice indicate 2 studies.

A Urinary pH

500
400
300
200
100

A Urinary Citrate
mg/day

-100 =




Foncitril 4000

For one unit dose sachet of 10g
e Citric acid monohydrate

e Corresponding quantity of
anhydrous citric acid 1,189g

e Anhydrous monopotassium citrate
1,730g

e Anhydrous monosodium citrate
1,845g

e 1 sachet-dose contains:
e 200,6mg sodium,

* 293mg potassium,

e 5,1 g saccharose



FONCITRIL 4000

XAPAKTHPIZTIKA NMPOIONTOZz KEY POINTS NPOIONTOZ
Ogpaneutikn Katnyopia: Oupoloyia — = 3TNV nepintwon mou o Natpocg xopnynoeL 1o
Nedpoloyia. Foncitril 4000, 2 ¢pakeAdKLa TNV NUEPQA, TIPOTELVOULLE

1pakeAAKL LECNUEPL LETA TO YEU A Kot 1pakeAAKL

Zuotatika: Kitpiko o€u. ) ! ) ) )
Bpadu peta to yevpa. Me auTO TOV TPOTIO

2uokevaoio: Qakehakia Twv 30 d6cewv. ££a0hOoATW TIC TEC TOU PH KaTd Tic BpaSUVEC
Evdeifelg: AAkaAormoinon Twv oupwV oTNV WPE.
Beparneia kat v tpoAnn twv Aibwv = To Foncitril 4000 ektd¢ and tnv aAkalomoinon Twv
OUPLKOU 0EEOG KAl KUOTIVNG. OUPWV AVTLUETWTILZEL KOIL TNV UTIOKLTPLKOUPiaL
Aocoloyia: yLa Touc eVAALKES Ldvo, (xapunAd Kitpka).
<> Oepaneia attack: 3-4 poakeAdkLaL = To Foncitril 4000 mapexet kaAto.
)Y nuépgx 5l0£’?\U H’éVO OE EVOLTIOTNPL = Katoouvénela Sev ameuBivetal pévo otouc AiBouc
VEPO HETA QTto YEu[aTA. oupLkoU 0§£0¢ Kal KuoTivng rou xprilouv
< Oepaneia cuvtipnong: 1-2 aAkaAomoinong (PH 7 — 7,2) aAAd kat otoug AlBoug
dbakeldkia ava nuépa. 0§OALKOU aGBEOCTIOU |LE EVTOTILOEVN

UTTOKLTPLKOUPLaL






Bapog Xopatog

> "the prevalence of stone disease history and the incidence of
stone disease were directly associateth weight and body
mass index. However, the magnitude of the associations was
consistently greater among women".

Curhan et al, 1998
» Avtictoon otV voovAivi-anénomn acPBectiov ota ovpa
» YnépPBapor dvdpes: 33% avEnuévo kivovvo
> YnrépPapec yovaikeg: 50-90%avinuévo kivouvo
» Meyaldtepn Teplpépeila LEONG-UEYUADTEPOS KIVOLVOC
(dvopec: 48%yvvaikes:71%)



DUTIKEC (VEC

» 2 tumol, SLAAUTEC Kol N SLOAUTEC
» Mn SlaAutec: pelwon aocPeotiov ota ovpa
» Néopevon aoBeotiov oTo £vitepo-amoPoAn LE T KOTIpavaoL

Zaxapn-Opouktoln

>Katavaiwon {axapnc oxetiletal pe avénuevo Kivéuvo
ABiaonc

»There is evidence that one third of the population shows
increased risk factors for kidney stone disease after consuming
sugar. These effects of sugar consumption are thought to be
due to the increased secretion of insulin, which results in
increased calcium excretion by the kidneys’

Tracy CR, 2009



AAKOOA-Vit B6

» Avtikpouopevec peAetec-MNMpootateutikn / AtBoyovoc dpaon
Curhan GC, Ann Intern Med. 1998
Kang IM, J Occup Environ Med. 2007.
Siener R, J Urol. 2005

» People should have no more than two drinks-two 12-ounce
servings of beer or two 5-ounce servings of wine or two 1.5-
ounce servings of hard liquor-a day

Liu CC, 2009
» B; (10 mg a day) pewwvel v mocotnta Twv ofaAlkwv ot
oupa
» Avemapkela B gival moAu cuyxvn
» B-1 (thiamine) deficiency also is associated with stones

Hagler and Herman, "Oxalate Metabolism, I1"
American Journal of Clinical Nutrition, 26:8, 882-889, August, 1973



Aiatta vs Qappoka

» Zuvepylkn Opaon (dtatpodn kat GOPUAKEUTIKA OKEUAOUOTA,
Onwc dloupnTikd, aAAOTIOUPLVOAN, KAT)

» Alatta vmeptepel Evovtl Twv SLATPOPLIKWY CUUITANPWUATWY,
adoU HEWWVEL TNV 0ELTNTA TWV OoUPWV, CUEAVOVTOC TOUC
aVAOTOATEC TNC ABlaong

» Qdppuoka EXOUV aveNLBUUNTEC EVEPYELEC-OTABULON
odelouc/aventBU UNTwWV EVEPYELWV

» However, physicians may want to consider the use of
supplemental potassium-magnesium citrate as an adjunct to
dietary therapy particularly in patients who do not comply with
the lowsalt and meat diet.

Goldfarb DS, 2009
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Take

home message

OxL avapuKTIKA

£pPLOPLO
£pPLOPLO
£pPLOPLO

1OC a\aTLou
10C (WLKWV AEUKWUATWV

10C TPpodP WV TTAOUCLWYV OE

o&aALKA (Kakao, cokoAAata, KadEC,
TOOL, OTIAVAKL, PPAOUAEC, Enpol
KapTtot)

YupumAnpwpata Ca padl pe paynto




Take home message

e Nepo 1000 wote >2 It
ovupa/24wpo

e AU&non mpoocAnync Aoxavikwyv
Kot ppouUTWV

e NAI ZTA TAANAKTOKOMIKA akopa

KoL otn AlBiaon acPeotiov
(onwodnmote 2 pepidec/nuepa)




Euyapliotw!!




