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Huepopnvia untoBoAng tng aitnong eknovnong Awdaktopikng Atatpipig: 15-01-2020
Huepopnvia optopot tn¢ TpiueAovg ZupBouAeutikig Emtponig: 20-05-2020
Huepopnvia oplopot tou B€patog tng Atbaktoptkig AwatpiBrg: 05-08-2020
Huepopnvia katddeong tng mpwing ékBeong npooddou: 18-01-2022

Huepopnvia katdBeong tng dsutepng ékBeong mpoodou: 21-02-2023

Huepopnvia katdBesong tng tpitng ékBeong mpoddou: 07-03-2023

Huepopnvia kataBsong tng Atdaktopikig Atatpfng: 22-05-2023

Huepopnvia napovoiaong tng Atdaktopikng Atatpifrg: 19-06-2023

Npoedpog latpkng ZxoAng ABnvwv: Kabnyntng latpikng Nrepactpog A. 21dcog
TpueAng ZupBouAcutikn Enttponn:

(EmBAEWYV AlatpLpBnig) : ZkoAapikog Avdpéag, KaBnyntrig Oupoloyiag, B’
Mavemotnuiakr Oupoloyikn KAwikn, ZiopavoyAelo Noookopeio, ABriva

(M£Aog) : AeAnBeAwtnc Xapahaumnog, KabBnyntig Oupolioyiag, B’
MNavermotnuiakn Oupoloyikn KAwikn, ZiopavoyAelo Nocokopeio, ABrva

(MéAog) : Bapkapadkng lwavvng, KaBnyntri¢ Oupoloyiag, B’
MNavemniotnuiakn Oupoloyikr KAwikn, ZilopavoyAelo Noookopeio, ABriva

EntapeAng E§etaotikn Emttponn:

AgAnBeAiwtng Xapdalaumnog, Kabnyntrc Oupoloyiag
Alapavng Xpnotog, Kadnyntig Oupoloyiog
YkoAapikog Avbpéag, KaBnyntr¢ Oupoloyiag
Itpafodnpog Kwvotavtivog, KaBnyntrig Oupoloyiag
Bapkapakng lwavvng, KaBnyntrig Oupoloyiag
MNanatowpn¢ ABavaaoiog, Kabnyntric Oupoloyiag
Mntooylavvng HpakAng, KaBnyntrig Oupoloyiag

BaOuog Napouvoiaong: Aplota
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H éykplon tn¢ Stdaktoptkng Statplfrg amo tnv latpikr) 2xoAn tou EBvikoU kat Kamobdlotplakol
MNavemnotnuiov ABnvwv dev utodnAwWVEeL amodoyn Twv anoPewv tou cuyypadéa (Opyaviopodg tou
Maverotnuiov ABnvwv, ApBpo 202, Napaypadog 2, Nopog 5343)
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Evuxaplotieg

H oguAAoyn kal kataypadn Twv SeSopévwy Twv a.oBevwy yLa TV EKMOVNON TNG TapoUoog
Awdaktopikng AlatpLpng mpaypatonolidnkav otn B’ Mavemniotnuiakr OupoAoyikr) KAwikr tou
Mavemnotnuiou ABnvwv.

H oupBoAn tou KaBnyntr) Oupoloyiag k. Avdpéa Zkohapikou wg emIPAENWY TNG AlaTplPrig aAAd Kot
Twv Kabnyntwv Oupoloyiag k. XapdAaumnou AsAnBeAiwtn Kot lwdvvn Bapkapdkn, utnpée
KaBopLoTLkA yla TV ekmdvnon tng mapoloag Alatplpng, téco doov adopd tnv enthoyr B£patog 66o
KoL TNV kaBodnynon kad’ 6An Tnv mopeia Tng mMpayuatonoinong tng. Q¢ ek TOUTOU TOUC EVXOPLOTW
Bepud kabwg mépa amod tn PonBela TOUC yLa TNV EKIOVNON TNG AlatpLpig urtnpéav efatpetikol
SAoKaAoL Kal EKALSEUTEG OXL LOVO oTNnV eKUABnon Ttng XelpoupyLkng Kat KAwvikrg Oupoloyiag,
oAAG Kal otn petodapndadevon tou 6£ovtog RBoug anévavtl otov acBevr) mou Ba pe cuvodelel oto
e8ne.

Eniong Ba nBeha va euxaplotiow ta untdAouna péAn tng B’ Mavemotnuiakng OupoAoyikng KAWIKNG
tou Naveniotnuiov ABnvwy, Twv Kadnyntwv Oupoloyiag k. ABavaciou Manatowpn Kal K. HpakAn
Mntooylavvn, Tou AteuBuvtn EZY k. AlBada Kwvotavtivou kal tou EmipeAntr k. MmniepSeuné
Mapivou yla 6An tn otrpLén toug. Emiong Ba nbsha va euyxapLotrow Bepud Toug
OUVELSLKEUOHEVOUG OV YLa TN CUUMAPACTACH Toug Ka®’ 6An tnVv Kowvr) tpoomaBela yla tnv
oAoKANpwaon TNG ELBIKOTNTAC.

KAeivovtag Ba nBgha va ekdppAcw TNV EVYVWUOOUVN HOU 0 OAN TNV OLKOYEVELA OU Kol Th cUluyo

pou yia 6An Tn oTAPLEN O AUTH TNV £TiMovVN KoL pakpoxpovn Stadpoun, kabwe Sixwe autd ta
edpodila e Ba ixe oAokAnpwOel n mpoomnabela.

ABnva, Maptiog 2023

Adalapog TCeAPég
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O OPKOX TOY HITIOKPATOYZ
(apyoio EAANVIKNY YADGGO)

‘Opvout Atolhova intpov, kol AckAnmov, kol Yysiav, koi [oavaxeav, kai 0godg mavtag te
Kol éoag, iotopag moedeEvos, Emredéa moMaoey Katd SOV Kol kpiow Euny dpkov tovoe
Kai Euyypaenv Tvoe.

‘HyfcacsOot pev tov 5184Eavtd pe v téxvny tadtny ica yevémov €uoiot, kai fiov
KowmoacHat, kai ypedv xpniCovtt petddootv momoachat, kai yEvog T0 €€ wVTEOV AOEAPOIG
ioov émkpvéey appeot, kal S10aEey TV TéEYVNV T TNV, v ¥pNnilwot povoavey, dvev
uieBod kai Euyypaic, TopayyeAinG Te Kol AKPON G106 Kol Ti¢ Aothig amdong nadnoclog
petddocty momaooacHat vioici Te EHoiot, kol Toict ToD EUE d104EAVTOG, Kal padntoiot
OLYYEYPOUUEVOLGT TE KOl MPKIGUEVOLS VOU® INTPIKGD, BAA®D 6& 00dEVI.

Arontmpoci te xpnoopot ' dEeAel Kapvoviov Kotd dvvapy kol kpiotv uny, &l OnAnoet
0¢ Kol aodwkin eip&ew.

OV ddowm O 0VoE PdppaKov oVdeVi aitnBeilg Bavaoiov, 00dE Denynoopat ELUPOLAINY
tomvde. Opoimg 6& 000 Yuvaiki Teccov EOOpLov dnom. Ayvdg o€ kal 0cGimg dtatnpriom Piov
TOV EUOV KOl TEQVNV TNV EUNV.

OV tepém 6¢ 000 PNV MO1BdVTAG, EKYOPNo® ¢ EPyATnoty Avopact TpNnElog THooE.

"Eg oixiag 0¢ 0xdcag v €oim, éselevoopal €n' ®PELED KAUVOVTOV, EKTOC EDV TAONG AdKING
gkovsing kai pBoping, Thc te GAANG Kol dppodiciov Epywv Emi 1€ YovaiKeiov coUdToV Kol

avoppV, EAeVOEPMV TE KOl SOVAMV.

A d' av év Bepanein | 10w, ) akovow, 7 kol dvev Bepamning katd Piov dvOpdTOVY, & U1 XPN
note EKharéecOo EEm, orynoouatl, APPNTO 1YEVUEVOC EIVAL TA TOLODTO.

‘Opkov ey odv pot t6vde mredéa motéovtt, kai pn Evyydovry, ein dnavpachor kai Biov kai

éxvnc 6o&alopéve Tapd macty avOpmmolg £G ToV aiel ypovov. [apaPaivovtt 8¢ kol
EMOPKOVVTL, TAVAVTIO TOVTE®V.
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O OPKOZ TOY ITINOKPATH

(veoeAAnvikn yA\wooa)

Opkilopatl oto Bed AMOAAWVA TOV LOTPO Kal 0To B0 AGKANTILO KaL oTnv Yyeia KoL otV
MavakeLla Ko EMIKAAOUMEVOG T HapTupila OAwWV TwV Bewv OTL Ba ekTeEAE0W KaTA T SUvaun
KalL TNV Kpion Hou Tov OpKO auTOV Kal th cupdwvia auth.

Noa Bewpw Tov SL6ACKAAS HOU TNG LATPLKNG TEXVNG (00 LE TOUC YOVELG LOU KOl TNV KOWVWVO
Tou Biou pou. Kat étav xpetaletal xpripoto va potpalopal pali tou ta dika pou. No Bswpw
TNV OKOYEVELA ToU adéAdLa pou Kal va toug SI6Aokw autAv TV TéExvn av BéAlouv va tnv
HaBouv xwpic Sidaktpa i AAN cupdwvia. Na petadidw Toug Kavoveg NOKAG, TNV
nipodopikn St6aokalia Kat OAEG TIG AAAEG LATPLKEG YWWOELG OTOUG YLOUG OU, OTOUG YLOUG
TOU S00KAAOU HOU KOlL OTOUG EYYEYPAUUEVOUG LAONTEC TTOU TIPAV TOV LOTPLKO OPKO, aAAQ
o€ Kavévayv aAAo.

Oa xpnolponolw tn Beparneia yia va Bonbnow toug acBeveic katd tn SUvaun Kol TV Kpilon
pou, aAAd moté yia va PAaPw A va adlkhow.

OUte Ba 6ivw Bavatndopo pappako o kamolov mou Ba pou to INTrHoeL, ouTe Ba TOU KAVW
pLo tétota uttodeten. Napopoiwg, Sev Ba EUMIOTEUTW OE £YKUO LECO TIOU TIPOKAAEL
EKTpwonN. Oa dlatnpw ayvr Kot AoTiAn Kot Tn {wr KaL TV TExvn Hou.

Aev Ba XpNOLLOTIOLW VUOTEPL OUTE O€ QLUTOUG MOV TtacXouv arnod Atbiaon, aAlda Ba
TIAPOXWPW TNV Epyacia autr) oToug eL8LKOUG TNG TEXVNG.

Ie 600 oTtitia mnyaivw, Ba praivw yla va Bondrnow toug acbeveic kal Oa anéxw anod
ornotadnmote eokeppevn BAAPN kat $Oopad, Kal L6lwg armo YeveTNoLeG MPAELELG e AVOPEC Kall
yuvaikeg, eAeUBepouc kat SoUAouC.

Kat oo Tuxov BAEMw 1) akoUw Katd tn Stapkela TnE Beparmeiag ) KoL mEpa amo TLg
ETAYYEAUATIKEG LOU a0XOALEG oTNV KABNUEPLVA Hou wr, auTd o Sev MpEMEL val
HaBeutoLv nmapagfw Sev Oa Ta Kowomolw, Bewpwvtag To BEPATA AUTA LUOTIKA.

Av Tnpw TOV OPKO AUTO Kal SV Tov apafw, oG Xaipw mavtote umoAPEwWS avAUESA OTOUG

avBpwroug yla tn wr Kal yLa T Téxvn Hou. Av OpwG Tov tapaBw Kal EMLOPKAOW, O
nadw ta avtibeta.
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2tou¢ SACKAAOUG LOU TIOU POV £6waoav TNV TAPOIVESH KAl TNV YVWOoN yLa Vo Yivw auTo ou
elpdaL. 2toug yoveig pou mou pe Suvapn, otopyn Kat adoaoiwaon pou £6e€av tov popo. Itn

ylayLd pou mou kaB’ 6An tnv mopeia otabnke SimAa pe afloonuelwTn UTTOMOV KoL GTOPY).

2€ OAn TNV OLKOYEVELQ OV YLa TN SLapkr) Toug otrplén Kal katavonaon.

2t ouTUYO KL TO TEKVA OV yLa TNV oyArtn tou pou xopilouv anAoxepo OAa autd ta
Xpovla.
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BIOIPA®IKO ZHMEIQMA ZYITPADEA

NAZAPOZ |. TZEABEZ, M.D., MSc, PhDc, ECFMG

NPOZQMNIKA ZTOIXEIA

’

E

Ovopa: Adlapog

EniBeto: TleABég

EBvikdTnTa: EAAnVIKNA

Huepounvia Févvnong: 27" louviou 1989 (33 etwv)
Tomocg yévvnong: EAAada, KaBaAa

Olkoyevelokn kataotaon: Eyyapog

Téxkva: Avo

HAektpovikn &tevBuvon: lazarostzelves@gmail.com
AlevBuvon katolkiag: Aayouptln 67, ABriva, 11744, ENAada
Linkedin profile: www.linkedin.com/in/Itzelves

AplOuoc tnAedpwvou: (+30) 6944104974, (+44) 7778689652

KNAIAEYZH-2YMMETOXH ZE ENIZTHMONIKEZ ENITPONNEZ

1.

1

MéAog tou Mpadeiov AcBevwv tng EAAnvikig Oupoloyikng Etatpeiog
MéAo¢ tng Emitponiig Eldikevopévwy tng Société International Urologie

MéAog tou European School of Urology (ESU) Working Group: Endoscopic Stone
Treatment

Associate member twv Young Academic Urologists Working Group Endourology &
Urolithiasis

EKAeYHEVO HENOG TNG TPLUEAOUG EMLTPOTTHG ELSIKEVOMEVWV TV EAAAVWV ELSIKEVOUEVWV
Oupoloyiog

MéAog tou European Society of Residents in Urology (ESRU)

Associate Member in European Association of Urology Non-neurogenic Female Lower
Urinary Tract Symptoms Panel

Yrioyridrog Adaktwp otnv latpikn ZxoAn tou EBvikoU kat Kamodiotplakou
Naveniotnpiov ABnvwv

Associate Member in European Association of Urology Urolithiasis-Bladder Stones Panel

0. MetantuyLokog tithog ortoudwv: “Clinical Trials: Design and Conduct”’- latpwk ZxoAR
EOvikoU kat Kamodiotplakou Navemotnpiov ABnvwv, BaBuog Antodoitnong “Apiota’”’
9.0/10 http://clinicaltrials-msc.med.uoa.gr/,

10

Zem 2022-Napwv
Zem 2022-Napwv

Auy 2022-NMapwv

Anp 2022-NMapwv

lav 2021-Ask 2022

lav 2021- Napwv

Map 2020-Napwv

Mauo 2020-Napwv

Nogp 2019-Mapwv

2en 2017-1ouvA
2020
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mailto:lazarostzelves@gmail.com
http://www.linkedin.com/in/ltzelves
http://clinicaltrials-msc.med.uoa.gr/

11.

12.

13.

latpwk ZXoAr AplototeAeiov Naveniotnpiov Oscocalovikng, @sccalovikn, EANGSa

BaOudg Artodoitnong “Aiav KaAwc” 8.15/10, http://www.med.auth.gr/

ZTPATLWTIKA ZXOAN A§LWUATIKWY ZWUATWV, http://ssas.army.gr/

3° l'evik6 AUKelo MutiAjvng — AéoBoc, EAAASa, http://3lyk-mytil.les.sch.gr/

BaOudg Antodoitnong “Aptota” 19.9/20

NIZTONOIHZEIZ

Okt 2007- louA

2013

2007 - 2013

Sent 2004- Mdwo
2007

N

o v kW

Tithog ElSikoTnTAC 0tV Oupoloyia

United States Medical Licensing Examination (USMLE) Step 1, Score: 257 (1% pass)~90t
percentile

USMLE Step 2CK, Score: 272 (1%t pass)~96'" percentile

USMLE Step 2 Clinical Skills (CS), Score: 1%t pass

ECFMG Certification

USMLE Step 3, Score: 225 (1%t pass)

KAINIKH-EPEYNHTIKH EMTMEIPIA

Zem 2022
louA 2015

louA 2016
Okt 2016
Okt 2016
Aek 2017

Research Fellow in Urology at University College of London Hospitals
Clinical Fellow of Robotic Urology at University College of London Hospitals

Eldikeuopuevog Ouporoylag otn B’ Mavemniotnpaky OupoAoyikr) KAWLIKH, ZIoHOVOYAELO
INA

ElSikeudpevoc Mevikng Xepoupytkng, AONA “Ayiog 2appag’”

latpog otnv Kataoknvwaon plofeviag mpoodUywv oto IXLoTd

latpog oto Kevtplko latpeio ABnvwy (EA.AZ), Melpawwg 153, ABAva
https://www.kiath.gr/

latpog yia to Ebola triage katd tnv emibnpia Ebola (2014-2015)

latpog Mevikwv Kabnkovtwy oto 401 Itpatiwtikd Noocokopeio ABnvwy, MaBoAoyikn Kal
Xelpoupyikr) KAwvikn http://401.army.gr/

E€aoknon otn levikn lotpik oto Kévtpo Yyelag Smatwy

lav 2023-Mapwv
Nogp 2022-Mapwv

Maduog 2018-Maiog
2022

Okt 2016- Okt
2017

Map 2016-2ent
2016

Nogp 2013 — Okt
2016 & Okt 2017-
Mauo 2018 & Mdwo
2022-Okt 2022

Noeu 2014 —Aek
2014

Anp 2014 —louA
2014

Noeu 2012 —Aek
2012
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2YMMETOXH ZE AIEONH ENIZTHMONIKA NMPQTOKOAAA

1. Circulating Tumour Cells as Biomarkers to Predict Prostate Cancer Metastasis for
Treatment Stratification of Cancer (C-ProMeta-1)

2. Transurethral REsection and Single instillation intra-vesical chemotherapy Evaluation in
bladder Cancer Treatment (RESECT) Study (BURST)

Clinical Investigator, Hospital Lead

3. The Investigation and DEtection of urological Neoplasia in paTlents reFerred with
suspected urinary tract cancer: A multicentre analYsis (IDENTIFY)

Validation Study (BURST)
Clinical Investigator, Hospital Lead

4, CArdiovaSCulAr outcomes after abDominal surgery (CASCADE) (STARSurge
Collaborative)

Clinical Investigator, Hospital Lead

5. CovidSurg - GlobalSurg Week
Clinical Investigator, Hospital Lead

6. Artificial Intelligence Supporting CAncer Patients across Europe (ASCAPE Project)
Funded by European Union-Horizon 2020

Clinical Investigator

AIEONEIZ AHMOZIEYZEIZ

2023

2022

2022

2022

2020-2022

Jan 2020-Dec 2022

1. Juliebo-Jones P, Ulvik @, Beisland C, Somani B, Tzelves L, Gjengsto P, Asoy M, Arvei
Moen C

"Device failure and adverse events related to single use and reusable flexible
ureteroscopes: Findings and new insights from an 11-year analysis of the MAUDE
database" Urol (2023)

2. COVIDSurg Collaborative, Tzelves L (amongst authors)
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10.

“Elective surgery system strengthening: development, measurement, and
validation of the surgical preparedness index across 1632 hospitals in 119
countries’” Lancet (2023)

Tzelves L, Tsikopoulos I, Sakalis V, Papathanasiou C, Samarinas M

“ The effect of pelvic floor muscle training in women with functional bladedr outlet
obstruction” Arch Gynecol Obstet (2023)

Juliebo-Jones P, Keller EX, Tzelves L, Beisland C, Somani BK, Gjengsto P, Asoy M, Ulvik
@

“Paediatric kidney stone surgery: state-of-the-art review’’ Ther Adv Urol (2023)
Gambaro G, Tzelves L, Skolarikos A, Kanbay M, Ortiz A, Cozzolino M

“The new guidelines of the European Association of Urology on Urolithiasis: the
urology-nephrology intersection” Nephrol Dial Transplant (2023)

Tzelves L, Katsimperis S, Bellos T, Berdempes M, Mitsogiannis I, Papatsoris A,
Deliveliotis C, Varkarakis I, Skolarikos A

“Anthropometric characteristics and relationship with non-muscle invasive bladder
cancer in Greece: A case-control study’’ Arch Ital Urol Androl (2023)

Mykoniatis I, Pyrgidis N, Tzelves L, Pietropaolo A, Juliebo-Jones P, De Coninck V,
Hameed BNZ, Chaloupka M, Schulz GB, Stief C, Kallidonis P, Somani BK, Skolarikos A

“’Assessment of single-probe dual-energy lithotripters in percutaneous
nephrolithotomy: a systematic review and meta-analysis of preclinical and clinical
studies” World J Urol (2023)

Chatzikrachtis N, Tzelves L, Geraghty R, Manolitsis I, Juliebo-Jones P, Pietropaolo A,
Karavitakis M, Berdempes M, Markopoulos T, Somani B, Skolarikos A

“Complication rate after pediatric shock wave lithotripsy according to Clavien-
Dindo grading system: results from a systematic review and meta-analysis of the
existing literature’” World J Urol (2023)

Katsimperis S, Tzelves L, Bellos T, Angelopoulos P, Tsikopoulos I, Mitsogiannis I,
Papatsoris A

“ Diagnosis and management of intradiverticular bladder tumours: A pooled
analysis of 498 cases’ Arch Ital Urol Androl (2022)

Esperto F, Juliebo-Jones P, Keller EXC, Tailly T, Mykoniatis I, De Coninck V, Pietropaolo
A, Talso M, Sener ET, Tonyali S, Hameed BMZ, Ventimiglia E, Tzelves L, Tsaturyan A,
Emiliani E, Papalia R, Scarpa RM

“ Urolithiasis in anomalous kidneys: RIRS or PCNL, this is the question. May ECIRS
be the answer?”” Minerva Urol Nephrol (2022)
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11.

12.

13.

14.

15.

16.

17.

18.

Bapir R, Bhatti KM, Eliwa A, Garcia-Perdomo HA, Gherabi N, Hennessey D, Magri V,
Mourmouris P, Ouattara A, Perletti G, Philipraj J, Stamatiou K, Tolani MA, Tzelves L,
Trinchieri A, Buchholz N

“ Risk of urinary stone formation associated to proton pump inhibitors: A
systematic review and metaanalysis’’ Arch Ital Urol Androl (2022)

ICE-OUT (International Collaboration on Experiences and Opinions of Urology
Trainees) Collaborators, Tzelves L (amongst authors)

“ Findings from an international survey of urology trainee experience with prostate
biopsy” BJUI (2022)

Tzelves L, Juliebo-Jones P, Manolitsis |, Bellos T, Mykoniatis |, Berdempes M,
Markopoulos T, Lardas M, Hameed BMZ, Aggelopoulos P, Pietropaolo A, Somani BK,
Varkarakis I, Skolarikos A

“ Radiation protection measures during endourological therapies’ Asian J Urol
(2022)

Stamatakos P, Fragkoulis C, Glykas I, Tzelves L, Papadopoulos G, Stathouros G, Dellis
A, Ntoumas K, Kostopoulou A, Deliveliotis C, Papatsoris A

“ CLINICAL IMPACT OF ERG AND PTEN STATUS IN PROSTATE CANCER PATIENTS
UNDERWENT RADICAL PROSTATECTOMY: CLINICAL IMPACT OF ERG AND PTEN
STATUS IN PROSTATE CANCER PATIENTS UNDERWENT RADICAL PROSTATECTOMY”
Arch Ital Urol Androl (2022)

Katsimperis S, Tzelves L, Bellos T, Pikramenos K, Manolitsis |, Tsikopoulos I,
Mitsogiannis |

“ Cytoreductive nephrectomy for synchronous metastatic renal cell carcinoma. Is
there enough evidence?’”’ Arch Ital Urol Androl (2022)

Mitsogiannis |, Komninos C, Karakosta A, Papatsoris A, Skolarikos A, Tzelves L

"Glycogen deposition in the detrusor muscle of patients with bladder outlet
obstruction (BOO) due to benign prostate hyperplasia (BPH); correlation with the
urodynamic parameters." World J Urol (2022)

Tzelves L, Geraghty R, Lombardo R, Davis NF, Petrik A, Neisius A, Gambaro G, Turk C,
Thomas K, Somani B, Skolarikos A

“Reply to Ryan S. Hsi, John M. Hollingsworth, and Tatuki Koyama's Letter to the
Editor re: Lazaros Tzelves, Robert Geraghty, Riccardo Lombardo, et al. Duration of
Follow-up and Timing of Discharge from Imaging Follow-up, in Adult Patients with
Urolithiasis After Surgical or Medical Intervention: A Systematic Review and Meta-
analysis from the European Association of Urology Guideline Panel on Urolithiasis.”
Eur Urol Focus. (2022)

Nic an Riogh AU, Monagas Arteaga S, Tzelves L, Karavitakis M, Nambiar AK
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19.

20.

21.

22,

23.

24,

25.

“Female Urethral Diverticula: a Contemporary Narrative Review of Aetiology,
Diagnosis, and Treatment”’ Cur Blad Dysf Rep (2022)

Feretzakis G, Sakagianni A, Kalles D, Loupelis E, Tzelves L, Panteris V, Chatzikyriakou R,
Trakas N, Kolokytha S, Batiani P, Rakopoulou Z, Tika A, Petropoulou S, Dalainas |,
Kaldis V

“Exploratory Clustering for Emergency Department Patients” Stud Health Technol
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25t Panhellenic Congress of Urology, Athens, 2022
Video presentation: (VP24) Mini-PCNL

Mperdempes M, Manolitsis |, Tzelves L, Markopoulos T, Lazarou L, Mitsogiannis I,
Skolarikos A

25t Panhellenic Congress of Urology, Athens, 2022

Video presentation: (VP25) Laparoscopic partial nephrectomy: difficult cases and
complications-tips and tricks

Mperdempes M, Markopoulos T, Manolitsis |, Tzelves L, Lardas M, Varkarakis |, Skolarikos
A, Papachristou C

25t Panhellenic Congress of Urology, Athens, 2022
Video presentation: (VP26) Laparoscopic cystectomy in women-description of a technique

Mperdempes M, Papachristou C, Markopoulos T, Pikramenos K, Manolitsis |, Tzelves L,
Skolarikos A

25% Panhellenic Congress of Urology, Athens, 2022

Video presentation: (VP27) Preservation and proper ligation of urethra in women during
laparoscopic cyctectomy

Lardas M, Papachristou C, Markopoulos T, Mperdempes M, Tzelves L, Skolarikos A
25% Panhellenic Congress of Urology, Athens, 2022

Video presentation: (VP56) Laparoscopic adrenalectomy in giant cystic functional
adenoma-presentation of a case and review of the literature

Bellos T, Pikramenos K, Manolitsis |, Tzelves L, Mperdempes M, Varkarakis I, Skolarikos A
25% Panhellenic Congress of Urology, Athens, 2022

Poster presentation: (PP10) Histological changes in urinary bladder wall in patients with
subvesical obstruction and association with urodynamic parameters

Tzelves L, Komninos C, Manolitsis I, Kyriazis I, Bellos T, Mperdempes M, Skolarikos A,
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10.

11.

12.

13.

14.

15.

Mitsogiannis |
25% Panhellenic Congress of Urology, Athens, 2022

Poster presentation: (PP25) Complications of ESWL according to Clavien-Dindo grading
system: a systematic review and meta-analysis of 115 RCTs

Tzelves L, Geraghty R, Mourmouris P, Chatzikrachtis N, Karavitakis M, Somani B, Skolarikos
A

25% Panhellenic Congress of Urology, Athens, 2022

Poster presentation: (60) Primary squamous urethral carcinoma in a male patient: case
report and review of the literature

Kyriazis I, Manolitsis |, Tzelves L, Mperdempes M, Varkarakis I, Skolarikos A, Lazarou L
25™ Panhellenic Congress of Urology, Athens, 2022

Poster presentation: (64) Consumption of fruits and vegetables and association with
occurrence of urinary bladder cancer: a systematic review and meta-analysis of cohort
studies

Tzelves L, Xenou D, Manolitsis I, Terpos E, Stamatelopoulos K, Sergentanis T, Skolarikos A,
Varkarakis |, Deliveliotis C, Psaltopoulou T

25t Panhellenic Congress of Urology, Athens, 2022

Poster presentation: Rupture of atherosclerotic aorta after shockwave lithotripsy. A rare
case report

Stagoglou C, Poulakidas D, Mohammed N, Kaperonis |, Xanthopoulos D, Tzelves L, Nikolaki
D, Kokolaki M, Papavasileiou V

215t Panhellenic Congress of Vascular and endovascular surgery, Athens, 2022

Oral presentation: How to conduct and evaluate a Meta-analysis

Tzelves L

Hellenic Urological Association Webinar, June 2022

Oral presentation: How do we choose treatment for metastatic hormone sensitive prostate
cancer?

Tzelves L
Hellenic Urological Association Webinar, May 2022
Oral presentation: Laparoscopic and Robotic Surgery in Urology

Tzelves L
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16.

17.

18.

19.

20.

21.

22,

23.

28t Scientific Congress of Hellenic Medical Students, Athens, May 2022
Oral presentation: Chemolysis in urolithiasis (per os, percutaneous)
Tzelves L

Hellenic Urological Association Webinar, Nov 2021

Oral presentation: The ASCAPE Study: Artificial Intelligence Supporting Cancer Patients
across Europe

Tzelves L
Bioscience, Innovation, Technology and Cancer: From Prevention to Treatment, Oct 2021

Oral presentation: Artificial Intelligence Supporting Cancer Patients across Europe-the
ASCAPE Project for Patients with Prostate Cancer

Tzelves L, Varkarakis |, Anastasiou A, Skolarikos A, Manolitsis |
9™ Congress of Hellenic Society of Biomedical Technology, Oct 2021

Oral presentation: (A23) Validity and reliability of Greek translation of Neurogenic Bladder
Symptom Score (NBSS) in a sample of Greek patients with multiple sclerosis

Tzelves L, Glykas I, Fragkoulis C, Mitsikostas DD, Skolarikos A, Welk B, Dellis A

2"d Panhellenic Intersectional Urology Conference, Thessaloniki, Greece, Oct 2021
Oral presentation: Genetic testing in prostate cancer. How and when?

Tzelves L

2"d Panhellenic Intersectional Urology Conference, Thessaloniki, Greece, Oct 2021

Oral presentation: (A14) Prevalence of microbial infections and associated antimicrobial
resistance in patients with urolithiasis undergoing ureteroscopic lithotripsy

Pikramenos K, Mperdempes M, Tzelves L, Lazarou L, Papatsoris A, Varkarakis |, Deliveliotis
C, Skolarikos A

2" Panhellenic Intersectional Urology Conference, Thessaloniki, Greece, Oct 2021

Oral presentation: (A52) The association of anthropometric characteristics in the
occurrence of bladder cancer: a systematic review and meta-analysis

Tzelves L, Xenou D, Skolarikos A, Varkarakis |, Deliveliotis C, Terpos E, Stamatelopoulos K,
Sergentanis T, Psaltopoulou T

2" Panhellenic Intersectional Urology Conference, Thessaloniki, Greece, Oct 2021

Oral presentation: (A61) Comparison of transurethral vaporization of prostate with bipolar
and monopolar transurethral resection of prostate in patients with BPE: a cohort study
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24,

25.

26.

27.

28.

29.

Tzelves L, Mperdempes M, Lazarou L, Manolitsis |, Psilopoulos K, Tsirkas K, Mourmouris P,
Papatsoris A, Mitsogiannis |, Varkarakis |, Deliveliotis C, Skolarikos A

2"d Panhellenic Intersectional Urology Conference, Thessaloniki, Greece, Oct 2021

Video presentation: (V21) Mini-PCNL: An educational video showing step-by-step
technique

Mperdempes M, Tzelves L, Lazarou L, Zerva M, Pirkamenos K, Markopoulos T, Varkarakis I,
Skolarikos A

2"d Panhellenic Intersectional Urology Conference, Thessaloniki, Greece, Oct 2021

Video presentation: (V12) Open retropubic radical prostatectomy with preservation of
bladder neck

Mperdempes M, Lazarou L, Tzelves L, Zerva M, Psilopoulos K, Markopoulos T, Varkarakis |,
Skolarikos A

2" Panhellenic Intersectional Urology Conference, Thessaloniki, Greece, Oct 2021

Oral presentation: (AA03) Ureteric orifices catheterization in a patient with Cohen ureteral
reimplantation

Berdempes M, Lazarou L, Tzelves L, Kostakopoulos N, Deverakis T, Markopoulos T,
Spiropoulos K, Skolarikos A

15t Panhellenic Intersectional Urology Conference, Kalamata, Greece, Jun 2019
Oral presentation: (AA08) Management of multiple lithiasis in the urethra and ureter with
concurrent incision of ureterocele in 40 y/o patient who presented with acute urinary

retention

Lazarou L, Berdempes M, Tzelves L, Chatzikraxtis N, Pinitas A, Tsirkas K, Zerva M, Skolarikos
A

15t Panhellenic Intersectional Urology Conference, Kalamata, Greece, Jun 2019

Oral presentation: (OP108) Use of single-use digital flexible ureteroscope for treatment of
upper urinary tract calculi: results from two Urology clinics

Tsirkas K, Berdembes M, Markopoulos T, Tzelves L, Dellis G, Michalakis T, Migdalis V,
Siafakas I, Liapis D, Papatsoris A, Skolarikos A, Raptidis G

24% Pan-Hellenic Urology Congress, Athens, Greece, Oct 2018

Oral presentation: (OP116) Perinephric hematomas after ureterolithotripsy: presentation
of 4 cases

Kostakopoulos N, Mitsogiannis |, Lazarou L, Zerva M, Markopoulos T, Malovrouvas E,
Tzelves L, Deliveliotis C

24 Pan-Hellenic Urology Congress, Athens, Greece, Oct 2018
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31.

32.

33.

34.

35.

36.

37.

Video presentation: (VP005) Prevention and management of complications in laparoscopy

Zerva M, Mourmouris P, Kostakopoulos N, Markopoulos T, Papachristou C, Berdembes M,
Karagiannis A, Lazarou L, Tzelves L, Malovrouvas E, Varkarakis |, Deliveliotis C, Skolarikos A

24 Pan-Hellenic Urology Congress, Athens, Greece, Oct 2018
Video presentation: (VP027) Ureteral orifice incision during nephroureterectomy

Kostakopoulos N, Berdembes M, Markopoulos T, Lazarou L, Zerva M, Tzelves L, Pinitas A,
Tsirkas K, Varkarakis |, Deliveliotis C, Skolarikos A

24 Pan-Hellenic Urology Congress, Athens, Greece, Oct 2018

Video presentation: (VP064) Transurethral bladder stone fragmentation with the use of
Holmium laser and pneumatic lithotripter as an alternative for cysteolithotomy in heavy
bladder stone burden

Lazarou L, Spyropoulos K, Kostakopoulos N, Zerva M, Tzelves L, Deverakis T, Livadas

24% Pan-Hellenic Urology Congress, Athens, Greece, Oct 2018

Poster presentation: (PP041) Combination of Boari flap and Psoas Hitch technique for
treating iatrogenic ureteric injury

Tzelves L, Berdembes M, Markopoulos T, Lazarou L, Zerva M, Pinitas A, Chatzikraxtis N,
Mitsogiannis |, Karagiotis E, Skolarikos A

24 Pan-Hellenic Urology Congress, Athens, Greece, Oct 2018
Poster presentation: (P12) Primary adrenal Ewing sarcoma

Manatakis D., Balalis D, Tzortzopoulou A., Tzelves L., Haldi L., Koufopoulos N., Milatou M.,
Plataniotis G., Gontikakis E., Sakorafas G., Korkolis D.

15 Hellenic Conference of Endocrine Surgery Dec. 2017
Poster presentation: (P04) Adrenal Incidentalomas in oncological patients

Manatakis DK, Soulou V, Tzelves L, Balalis D, Korkolis D, Sakorafas GH, Gontikakis E,
Plataniotis G

44 Hellenic Conference of Endocrinology, Metabolism and Diabetes Mellitus April 2017

Poster presentation: (P17) Preoperative Neutrophil-To-Lymphocyte Ratio Does Not Predict
Occult Papillary Thyroid Microcarcinomas In Benign Multinodular Goitres

Manatakis DK, Soulou V, Balalis D, Tzortzopoulou A, Tzelves L, Korkolis D, Sakorafas GH,
Plataniotis G, Gontikakis E

44 Hellenic Conference of Endocrinology, Metabolism and Diabetes Mellitus April 2017

Oral presentation: (OP37) Breast cancer in young women <25 years old
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Nasikas D., Tzelves L., Markouli D., Koronaios A., Korogiannos A., Trifonopoulos D.,
Filopoulos E.

10t state of the Art Adolescent Medicine Course, Mar 2017

38. Oral presentation: Technique of laparoscopic distal pancreatectomy
Manatakis DK, Balalis D, Babali I, Tzortzopoulou A, Tzelves L, Gontikakis E, Plataniotis G,
Sakorafas GH, Korkolis D
HPB congress Athens Mar 2017

39. Oral presentation: Alcohol pharmacology
Tzelves L
Day conference "’Alcohol, the whole medical reality”’, Thessaloniki, Greece May 2010

40. Poster presentation:The role of electrophoresis in clinical diagnosis
Tzelves L
5th scientific conference of Aristotle University of Thessaloniki Medical School,
Thessaloniki, Greece Apr 2009

AIEONEIZ

1. Moderator at Session: Challenging the Guidelines (PSMA in initial staging of prostate
cancer, Non-neurologic obstructive LUTS in young men: Surgery now?), 38th EAU Annual
Congress, Milan, March 2023

2. Oral presentation: Renal and Ureteral trauma
38 EAU Annual Congress, Milan, March 2023

3. Oral presentation: Suction devices in stone treatment: A difference
38t EAU Annual Congress, Milan, March 2023

4, Poster presentation: (A1001) In pediatric patients with an upper tract urinary stone of less

than 2cm in diameter does ureteroscopy compared to shock wave lithotripsy improves the
stone-free rate? A systematic review and meta-analysis from the EAU Urolithiasis Panel

Geraghty R, Lombardo R, Tzelves L, Davis NF, Neisius A, Petrik A, Gambaro G, Ulrik JH,
Skolarikos A, Tailly T, Somani B

38t EAU Annual Congress, Milan, March 2023
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10.

11.

12.

Poster presentation: (A1000) Comparing treatment outcomes for fluoroscopic and
fluoroscopy-free endourological procedures: A systematic review on behalf of the EAU
urolithiasis guidelines panel

Davis NF, Tzelves L, Geraghty R, Lombardo R, Yuan C, Petrik A, Neisius A, Gambaro g, Jung
JH, Shepherd R, Tailly T, Somani B, Skolarikos A

38t EAU Annual Congress, Milan, March 2023

Oral presentation: When to discharge patients after definitive treatment
UROwebinar: Follow up of patients with urolithiasis

Oct 4t, 2022

Podcast (Uroweb): Underactive bladder

Oral presentation: Using Machine Learning for Predicting the Hospitalization of Emergency
Department Patients

Feretzakis G, Sakagianni A, Kalles D, Loupelis E, Panteris V, Tzelves L, Chatzikyriakou R,
Trakas N, Kolokytha S, Batiani P, Rakopoulou Z, Tika A, Petropoulou S, Dalainas I, Kaldis V

20 International Conference on Informatics, Management and Technology in Healthcare,
July 2022

Oral presentation: Cluster Analysis Assessment in Proposing a Surgical Technique for
Benign Prostatic Enlargement

Tzelves L, Feretzakis G, Kalles D, Manolitsis |, Katsimperis S, Valachis A, Anastasiou A,
Koutsouris D, Kofopoulou S, Verykios V, Skolarikos A, Varkarakis |

20t International Conference on Informatics, Management and Technology in Healthcare,
Jul 2022

Oral presentation: Using Association rules in Antimicrobial Resistance in Stone Disease
Patients

Manolitsis |, Feretzakis G, Tzelves L, Kalles D, Loupelis E, Katsimperis S, Kosmidis T,
Anastasiou A, Koutsouris D, Kofopoulou S, Verykios V, Skolarikos A, Varkarakis |

20 International Conference on Informatics, Management and Technology in Healthcare,
Jul 2022

Oral presentation: Exploratory Clustering for Emergency Department Patients

Feretzakis G, Sakagianni A, Kalles D, Loupelis E, Tzelves L, Panteris V, Chatzikyriakou R,
Trakas N, Kolokytha S, Batiani P, Rakopoulou Z, Tika A, Petropoulou S, Dalainas |, Kaldis V

20t International Conference on Informatics, Management and Technology in Healthcare,
Jul 2022

Poster presentation: (A1048) Duration of follow-up and timing of discharge in adult
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13.

14.

15.

16.

17.

18.

19.

patients with urolithiasis after surgical or medical intervention: A systematic review and
meta-analysis from the European Association of Urology Guideline Panel on Urolithiasis

Tzelves L, Geraghty R, Lombardo R, Davis N.D, Neisius A, Petfik A, Gambaro G, Tirk C,
Thomas K, Somani B, Skolarikos A

EAU Annual Congress, Amsterdam, July 2022

Poster presentation: (A1049) What is the ideal follow-up after kidney stone treatment? A
systematic review and follow-up algorithm from the European Association of Urology
Urolithiasis Panel

Lombardo R, Tzelves L, Geraghty R, Davis N.F, Neisius A, Petfik A, Gambaro G, Tirk C,
Somani B, Skolarikos A, Thomas K

EAU Annual Congress, Amsterdam, July 2022

Oral presentation: Debate on “The 5 mm caliceal stone’’-Treat
Participation at Guidelines session: Urolithiasis
EAU Annual Congress, Amsterdam, July 2022

Chair at Guidelines Chairperson Abstract Session: Stones-Decision-making, imaging and
shockwave lithotripsy

EAU Annual Congress, Amsterdam, July 2022

Moderator at Joint Session of the European Association of Urology (EAU) and the Japanese
Urological Association (JUA)

EAU Annual Congress, Amsterdam, July 2022
Video presentation: (VO1) Mini-PCNL: A step-by-step educational video

Tzelves L, Katsimperis S, Manolitsis |, Lardas M, Berdempes M, Papatsoris A, Pikramenos K,
Skolarikos A, Markopoulos T

5™ Experts in Stone Disease Conference, Athens, June 2022
Video presentation: (V02) Techniques for fluoroscopic access in PNL, an educational video

Tzelves L, Petropoulos O, Mitsogiannis |, Psilopoulos K, Lardas M, Berdempes M, Skolarikos
A, Bellos T, Markopoulos T

5™ Experts in Stone Disease Conference, Athens, June 2022

Video presentation: (VO5) Transurethral incision of an ureterocele encompassing a large
stone

Pikramenos K, Manolitsis I, Lardas M, Tzelves L, Berdempes M, Papatsoris A, Skolarikos A,
Markopoulos T
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21.

22,

23.

24,

25.

26.

5™ Experts in Stone Disease Conference, Athens, June 2022
Poster presentation: (PP11) Ureteral avulsion following ureteroscopy

Bellos T, Katsimperis S, Lardas M, Tzelves L, Berdempes M, Kyriazis |, Paparsoris A,
Skolarikos A, Markopoulos T

5™ Experts in Stone Disease Conference, Athens, June 2022

Poster presentation: (PP12) A challenging case of infectious staghorn stone treated with
combined RIRS and multiple PCNL tracts

Manolitsis |, Petropoulos O, Lardas M, Tzelves L, Berdempes M, Varkarakis |, Skolarikos A,
Bellos T, Markopoulos T

5™ Experts in Stone Disease Conference, Athens, June 2022
Poster presentation: (PP24) Urosepsis following ureteroscopy

Petropoulos O, Manolitsis |, Tzelves L, Berdempes M, Varkarakis |, Skolarikos A, Bellos T,
Markopoulos T

5™ Experts in Stone Disease Conference, Athens, June 2022

Oral presentation: Prediction of hospitalization using machine learning for emergency
department patients

Feretatzakis G, Sakagianni A, Loupelis E, Kalles D, Panteris V, Tzelves L, Chatzikyriakou R,
Trakas N, Kolokytha S, Batiani P, Rakopoulou Z, Tika A, Petropoulou S, Dalainas I, Kaldis V

Medical Informatics Congress Europe, Nice, May 2022

Poster presentation: (PD10-11) Global Variation in Quality of transurethral resection of
bladder surgery, results from the RESECT Study

RESECT Study Global collaborators, Tzelves L (among authors)
American Urological Association Congress, New Orleans, May 2022

Poster presentation: (PD50-01) Duration of follow-up and timing of discharge in adult
patients with urolithiasis after surgical or medical intervention: a systematic review and
meta-analysis from the European Association of Urology Guideline Panel on urolithiasis

Tzelves L, Geraghty R, Lombardo R, Davis NF, Neisius A, Petrik A, Gambarro G, Turk C,
Thomas K, Somani B, Skolarikos A

American Urological Association Congress, New Orleans, May 2022

Oral presentation: (MP44-01) What is the ideal follow-up after kidney stone treatment? A
systematic review and follow-up algorithm from the European Association of Urology
Urolithiasis Panel

Lombardo R, Tzelves L, Geraghty R, Davis NF, Neisius A, Petrik A, Gambarro G, Turk C,
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27.

28.

29.

30.

31.

32.

Somani B, Skolarikos A and Thomas K

American Urological Association Congress, New Orleans, May 2022

Poster presentation: (UP-16.123) Metabolic Syndrome Association with Prostate Cancer
Diagnosis and Aggressiveness in Patients Undergoing Transrectal Prostate Biopsy

Glykas I, Fragkoulis C, Tzelves L, Stasinopoulos K, Lazarou L, Kaoukis A, Dellis A, Stathouros
G, Papadopoulos G, Ntoumas K

41% Congress of the Societe Internationale d’Urologie, Nov 2021

Poster presentation: (UP-21.01) Urology residency training in Greece. Results from the first
national resident survey

Glykas I, Tzelves L, Lazarou L, Zabaftis C, Fragkoulis C, Leventi A, Mourmouris P, Gkialas |,
Ntoumas K, Varkarakis I, Skolarikos A, Dellis A, Liatsikos E

41% Congress of the Societe Internationale d’Urologie, Nov 2021

Poster presentation: (UP-16.06) Artificial Intelligence Supporting Cancer Patients Across
Europe: The ASCAPE Project for Patients with Prostate Cancer

Tzelves L, Anastasiou A, Skolarikos A, Manolitsis |, Valachis A, Autexier S, Itu L, Savic M,
Jakotevic D, Kosmiddis T, Kokkonidis M, Perakis K, Rust J, Kosmidis P, Varkarakis |

415t Congress of the Societe Internationale d’Urologie, Nov 2021
Poster presentation: (MP09-19) Use and applicability of machine learning algorithms in
predicting surgical outcome for patients with benign prostatic enlargement. Which model

to use?

Tzelves L, Mourmouris P, Feretzakis G, Kalles D, Manolitsis |, Zerva M, Pinitas A, Tsirkas K,
Deverakis T, Mitsogiannis |, Varkarakis |, Skolarikos A

American Urological Association Congress, Las Vegas, May-Sept 2021

Poster presentation: (MP50-01) Artificial Intelligence supporting cancer patients across
Europe-the ASCAPE Project

Tzelves L, Varkarakis |, Anastasiou A, Skolarikos A, Manolitsis |, Valachis A, Autexier S, Itu L,
Ivanovic M, Kosmidis, T, Perakis K, Rust J, Kosmidis P

American Urological Association Congress, Las Vegas, May-Sept 2021

Oral presentation: Predicting hospital admission for emergency department patients: A
Machine Learning Approach

Feretzakis G, Sakagianni A, Loupelis E, Karlis G, Kalles D, Tzelves L, Chatzikyriakou R, Trakas
N, Petropoulou S, Tika A, Rakopoulou Z, Dalainas I, Kaldis V

19% International Conference on Informatics, Management and Technology in Healthcare,
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34.

35.

36.

37.

38.

Oct 2021

Oral presentation: Admission and discharge following Ambulance Transport to the
Emergency Department

Sakagianni A, Feretzakis G, Karlis G, Loupelis E, Tzelves L, Chatzikyriakou R, Trakas N,
Karakou E, Petropoulou S, Tika A, Rakopoulou Z, Dalainas |, Kaldis V

19t International Conference on Informatics, Management and Technology in Healthcare,
Oct 2021

Oral presentation: (A227) Implementation of machine learning algorithm in the emergency
department for the prediction of hospital admission

Sakagianni A, Feretzakis G, Karlis G, Loupelis E, Kalles D, Tzelves L, Chatzikyriakou R, Trakas
N, Kaldis V

International Symposium of intensive care & emergency medicine (ISICEM) 2020, Virtual
Congress

Poster presentation: (P0311) Treatment outcomes of bladder stones in children: A
systematic review of >1000 cases on behalf of the European Association of Urology
Urolithiasis Guideline Panel

Davis N.D, Donaldson J, Neisius A, Petrik A, Seitz C, Thomas K, Lombardo R, Tzelves L,
Somani B, Gambaro G, Skolarikos A, Turk C

EAU Jul 2021, Virtual Congress

Poster presentation: (P0305) Management of women with overactive bladder syndrome:
A systematic review with meta-analysis of benefits and potential harms of surgical and non-
surgical treatment options by the EAU non-neurogenic female LUTS Guidelines panel

Farag F, Sakalis V.1, Sihra N, Karavitakis M, Monagas S, Yuan C, Manso M, Nic An Riogh A,
O'Connor E, Tzelves L, Pang K.H, Campi R, Arlandis S, Bo K, Costantini E, Groen J, Peyronnet
B, Phé V, Van Der Vaart C.H, Lapitan M.C, Nambiar A, Omar M.I, Harding C.K

EAU Jul 2021, Virtual Congress

Poster presentation: (P0304) Benefits and harms of conservative, pharmacological, and
surgical management options for women with bladder outlet obstruction: A systematic
review from the European Association of Urology non-neurogenic female LUTS guidelines
panel

Peyronnet B, Omar M.Il, O'Connor E, Tzelves L, Nic An Riogh A, Manso M, Yuan C, Arlandis
S, Bo K, Costantini E, Farag F, Groen J, Nambiar A, Phé V, Van Der Vaart H, N'Dow J, Harding
C, Lapitan M.C

EAU Jul 2021, Virtual Congress
Poster presentation: (P0303) What are the different diagnostic tests for female Bladder

Outlet Obstruction (fBOO)? A systematic review from the European Association of Urology
non-neurogenic female LUTS Guidelines Panel
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39.

40.

41.

42.

43.

44,

Pang K.H, Campi R, Omar M.I, Yuan C, Karavitakis M, Manso M, Arteaga S.M, Nic An Riogh
A, O'Connor E, Sakalis V.1, Sihra N, Tzelves L, Arlandis S, Bo K, Costantini E, Farag F, Groen J,
Lapitan M.C, Nambiar A, Peyronnet B, Phé V, Van Der Vaart C.H, Harding C.K

EAU Jul 2021, Virtual Congress

Poster presentation: (P0255) Correlation between exposure of endourologists and patient
exposure during fluoroscopy-guided endourological procedures

Skolarikos A, Vassileva J, Zagorska A, Basic D, Karagiannis A, Petkova K, Sabuncu K, Saltirov
|, Sarica K, Stavridis S, Trinchieri A, Tzelves L, Ulus |, Yuruk E

EAU Jul 2021, Virtual Congress

Poster presentation: (P0152) Using machine learning models to predict antimicrobial
resistance and assist urologists in decision-making regarding empirical antibiotic treatment

Tzelves L, Feretzakis G, Loupelis E, Kalles D, Mourmouris P, Manolitsis |, Pinitas A, Zerva M,
Chatzikractis N, Tsirkas K, Berdempes M, Martsoukou M, Skarmoutsou N, Milona E,
Adamou D, Velentza A, Petropoulou S, Mitsogiannis |, Papatsoris A, Deliveliotis C,
Varkarakis |, Skolarikos A

EAU Jul 2021, Virtual Congress

Poster presentation: (#178) Validity and Reliability of the Greek Version of the Neurogenic
Bladder Symptom Score (NBSS) Questionnaire

Tzelves L, Glykas |, Fragkoulis C, Mitsikostas D, Skolarikos A, Welk B, Dellis A
International Continence Society Congress 2020

Poster presentation: (PT218) Level of knowledge on radiation and compliance to protective
equipment: Where do urologists stand? An ESUT/ EULIS survey

Tzelves L, Somani B, Knoll T, Kamphuis G, Sarica K, Skolarikos A
EAU Mar 2019, Barcelona, Spain

Oral presentation: (OP 1) Macroscopic Quality Assessment And Photo-Documentation Of
Colorectal Cancer Surgical Specimens: A Standardised Protocol And Initial Results

Manatakis DK, Balalis D, Tzelves L, Tzortzopoulou A, Korkolis D, Sakorafas GH, Plataniotis G,
Gontikakis E

22" Congress of the Balkan Military Medical Committee, Sept 2017 Belgrade, Serbia

Oral presentation: (OP 116) Preoperative Neutrophil-To-Lymphocyte Ratio Does Not
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FENIKO MEPO2

1. NPOAOIoOz

O kapkivog tng oupoddxou KUOTEWG amoteAel TNV 9" cuxVOTEPN KAKONBELX TTAYKOOUIWG Kot
™ 13" o ouyvn attia Bavatou oXeTWOPEVN UE VEOTIAACLEC, EVW OTLC AVETITUYUEVECG XWPEG
Bewpeitaln 6" cuxvotepn attia. Mepinou 1o 60% OAWV TWV TMEPLTTWOEWV KATAYPAPETAL OTNV
Eupwrnn kat otn Bopela Apepikn (H.M.A., Kavadag) pe tTnv MAELOVOTNTA TWV TEPLOTATIKWV VOl
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elvat avdpeg (77%). H 5etig¢ ocuvoAikn emBiwon kupaivetat petalu 40-80% pe Tov KUPLO
TIPOYVWOTIKO Ttapayovta va eival n dtetcbuon 1) OxL Tou HUIKOU XITWVA TOU TOLXWHATOG TNG
oUp0odOXOU KUOTEWG.

To 75% twv a.oBevwv mapouctdlel wg 1° CUUMTWHA TV AvWSUVN LAKPOOKOTILKH alpatoupia,
EVW oL urtoAoutol acBeveig pmopet va epdavioTouV e TIOKIALD CUPMTWHATWY (Sucoupika
EVOXYANUATA, ETUTOKTLKOTNTO, AKPATELQ, UTIEPNBLKO GAYOG, UTIOTPOTILA{OUCEC OUPOAOLUWEELS,
onueia MpoxwpnUEVNC VOOOU OMwWE amodpaln Twv oupnTipwV Kal VEPPLKN aVETIAPKELA) I
va €lval 0oUUMTWHATIKOL KaL N SLayvwon va amoTteAel Tuxaio eUpnNUA KOTA TOV OTELKOVLOTIKO
€heyxo. H duowkn e€étaon omavia amokaAuntel BopuBwdn gupipaTa KAl AUt ouvnBwg
ouppalvel oe aocBeveig e MpoxwpPNUEVN VOoO. I aoBeveic Ye opatn algatoupia, to 17-
18.9% umoAoyiletal mw¢ MACXEL amo Kapkivo oupodOXou KUOTEWG VW O 00DEVEIG e
HULKPOOKOTILKA atpatoupia to 4.8-6% (1-3). Mo mpoxwpnUéEVn VOOOC UTTOPEL va 08NnynoeL o€
CUUMTWHOTO OTMWG KWALKO vedpol Adyw amodpaing Twv oupntipwv amd tnv vooo N
TIEOTIKA Patvopeva Aoyw SLOYKWUEVWY Aspupadevwy, VEPPIKN OVETAPKELX, UALEC OTNnV
nmUelo, owdnNuata KATw AKPpwV Kol 0oX€ou AOyw ouAdoyng Aéudou, amwAela Bdapoug,
OUOTNUATIKEC EKOSNAWOELG KOl CUMMTWHOTO AOYWw UETACTOTLKAG VOOOU 0 aAAa Opyava i Ta
ooTa.

E¢eTdoElG TPO-CUUMTWHATIKOU €Aéyxou &€ cuOTAVOVTOL €L TOU TAPOVTIOC OTOV YEVIKO
mAnBuopd, kabwe opyaviopoi 6mwg n United States Preventive Services Task Force
oUOTHVOUV TIwG Sev umapxouv emapkr SeSopéva yla va SikaltoAoyrioouv to 0deAog piog
TETOLOG TIPAKTLKAG (4). H yevikn e€€taon Twv oUpwv lval amo TG anmAoUoTEPES KAl ALlyOTEPO
enepPatikég peBOSouC yLa To screening Twv acBevwy, KABWG LEXPL KaLl 85% Umopel va €xouv
HULKPOOKOTILKA 1} LOKPOOKOTIKN atpatoupia (3). Evw n evatobnoia tng yevikng eé€taong
oUpwv elval kaAn, n e8KOTNTA TNG €lval YapnAn AOyw TOAWV aTlwv odotouplag
(Aowuweelg, ABlaon, xpovia kuotitida, omelpapatovedpitda, TpAUUA, EUpnvog puon,
umepPoAikny aoknon n adudatwon). Eva akopa Xpnowo TeOT eival n eg€taocn g
pHopdoloylag Twv KuTtdpwv Tou PBpilokovtal ota ovpa, uia eé€taon mou ovopdletal
KUTTapoAoyLkn e€€taon oUpwv. To Selypa mpémel va AapBAvVeTaL 0 WP EKTOG TNE TTPWLVAG
HETA TNV apUTIVION, KOABWGE N MAPAUOVH TwV 0UPWV TNV KUOTN KATA TN VUXTEPLVH KOTAKALON
TIPOKAAEL KuttapOAuon Kal pmopel va obnynosl oe Peudn amoteAéopata, Evw yla Tnv
emnitevén kaAutepn evalcOnoiag cuotrvetal n AnPn 2-3 Selypudtwy o€ SLOPOPETIKEG NUEPES
(5-6). To kUplLO pELOVEKTNUO €lval n xaunAn svawoBnoia (34%) ywo XapnAng kakonbelag
Oykoug, evw ywa upnlou Babuol kakonBelag oykoug Kkatl carcinoma in situ (CIS), n
evaodnoia pnopei va ptacel 1o 90% Adyw moAAwv KuTTAPKWY o0AAaywV (5-6). EToL Adyw TG
TOAU KOANG sdikotntag (99%), tou xapnAoU kKOoToug Kot emeldn €ival pn emepBatikn
HEB0bdoG, Bewpeital amo ta mo moAuTipa “omAa’”’ katd tn Stdyvwon Kot tnv mopakoAoudnon
Twv aoBevwyv pe Kapkivo oupodoxou KUoTewC. Mépa amod TNV KUTTapoAoyLkn e€€tacn olpwy,
TOAAA TeoT oUpwV Tou Bacilovtal otnv avixveuon Blodektwv Bplokovtal umtd PeAETN Kal
XPNOLUOMOoLoUVTAL 0TNV KALVLKA TIPAEN, OAAG KavEVA OO AUTA SV UIMOPEL VAL AVTIKOTOOTI OEL
to “gold-standard” ywa tn dtdyvwon tng véoou, ou €ival n Kuoteookomnnon (6,7). Me tnv
QKOUITTN | EUKOUITTN KUCTEOOKOTINOT), UTTOPEL VA aVIXVEUTEL TO $OPTIO KAl N eVIOMLON TNG
vooou, n mBav 8OBnon TWv oUPNTNPLKWV OTOMIWV Kol ETUTPEMEL €miong TNV
napoakoAouOnon twv acBevwv. To Bactkd PELOVEKTNUA lval N emepBatikoTnTa TNG HEBOSOU
KAl n XaunAn avoxn &€k MEPOUG TwV acBevwv, WIwG OTav XPNOLUOTOLOUVTIAL AKAUTTTA
gpyadeia. AOyw tTnG XaunAng tkavotntog va dtaytyvwokovtal CIS, €xouv avamtuxBel TexVIKEG
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onwg n fluorescence based photodynamic (PDD) kuoteookomnon, Omou eyxUetal pia
evbopAEBla ouoia (5-ALA) mepimou pla wpo TPV TV KUoTeookomnon. H oucia auth
OUYKEVTPWVETAL KO XPWHOTIZEL T KAPKLVIKA KUTTOpa Adyw Tou uPnAol PeTABOALOUOU TOUG
KOl TOU SuvaplkoU TTOAAAQCLACUOU TOUC KL £TOL ETUTPEMEL TN SLAYVWON AKOUO KOl pn
eEwduTikwv Oykwv (6). Mia eniong evbladépouoa TEXVLKN TIOU EMLKOUPEL TN Sldyvwaon Tou
Kapkivou tn¢ kUoTewg, eivat n texvikn Narrow Band Imaging (NBI), katd tnv omola avti tou
Agukol ¢wTOC xpnotpomoleital AANO €UPOC TTOU ETUTPEMEL TNV EUKOAOTEPN QVIXVEUON TWV
OYKWV AOYyWw TNG KAAUTEPNG TAUTOMOINONG TWV alpodopwv ayyeiwv, kaBwg n alpoodatpivn
anoppodd KaAUTEPA TO WG OE AUTA TA MNKN KUPATOC avti Tou Aeukol pwtog (6). MoANEG
HEAETEG €xouv Oelfel TNV UTEPOXN TWV TEXVIKWV QUTWV EVAVIL TNG KUOTEOOKOMNONG
XPNOLLOTIOLWVTOC AEUKO PwC, EMLTPEMOVTAG TNV avixveuon €wg kat 1.5 popag meplocoTEPWY
oykwv (8).

H Bepameia tng vooou efaptdtal and to otdadlo autn¢. H mpwtapyikn Bepamneia TG pn-
HLOSLNONTIKNC VOoOU, lval n eKTopn Tou Oykou &loupnBpLkd Pe oKoTo TOo0 va adalpebel
TO veomAaoPaTIKO dopTio, edv Suvatov plika, aAAd kot yla va otadlonownBet pe akpifela n
vOOOG HETA amo LoToAoylkn e€€taon. Kata tn Slapkela tng eméUPaocnc yivetatl eE0VUXLOTIKN
KUOTEOOKOTINGN WOTE VA aVOyVWPLOTOUV oL EWUTIKEG HAleg aAAA av eival duvatov kat
emipavelakol Oykol, EAEyXOVTaL TA OUPNTNPLKA OTOULA KOL OTN CUVEXELD e€alpouvTal OAEC oL
VEOTTAOOUATIKEG E0TLEG PE XPHON HOVOTIOALKNAG I SUTOALKAG SlaBepuiag. I MEPLUTTWOELS TTOU
umapyeL vooog T1, BAaBec unAol Babuol kakonBelag, un MARPNG EKTOUN TWV OYKWV 1 1N
AN puikoL xitwva, evdeikvutal véa eméppaocn os 6 eBSopades KabBwg Umopet va umapyeL
UTTOAELTIOEVN VOOOG 0TOo 36-63% Twv acBevwy (9,10). Ta emeloddla UOTPOTIWY ELvaL TTOAU
ouxva Kat adopouv to 50% Twv acOevwV KATA TO MPWTO £T0C tapakoAouOnonc, evw to 0.24-
25% umnopel va gpdavicel puodindntikn véco (11). H o amoteAeopatikny Oepameia tng
pHelwonGg Twv umotpomwyv elvat n evdokuotiky €yxuon xnueloBeparmeiag (Epirubicin,
Pharmorubicin) n avocoBepamneiag (BCG), evw yla tn peiwon tng mbavotntag eEEAENG o€
HUOSLNONTIKN VOOO amoTeAEoUATIKA €ival povo n Bepameia pe BCG. O KUPLOG UNXAVIOUOG
6paong ¢ xnueloBepamneiag sivatl n anodpuyn NG eUPUTEVLONG ALWPOUUEVWVY KOPKLVLIKWY
KUTTApwWV Tou Bpilokovtal ota oUPa LETA TNV EKTOUN TOU OYKOU, OTAV N £YXU0n YIVETAL AUECT
HETEYXELPNTLKA (eVTOG 6-24 wpwV). ATTOAUTEG avTevdelfeLg yia TN Xopriynon xnUeloBepaneiag
HETEYXELPNTLKA €lval n SLATPNON TOU TOLXWUATOC TNG KUOTNC SLEYXELPNTIKA, N aLlatoupia Kal
mbavy aAAepyia oto ¢pappako. Ta Sdiadopa dApHAKA TTOU XPNOLUOTOLOUVTAL ylo TV
evbokuoTikNA xnueloBepamneia Bewpouvtal Looduvapa, evw n BiBALoypadia UTTOSELKVUEL TTWG
pla AUECN UETEYXELPNTIK €VOOKUOTIKNA €yxuon XnUeloBepamelag PEWWVEL TOV Kivouvo
umotponwv amno 48.4% oe 36.7% katd tnv nmapakolouBnon 3.4 etwv (12). OL aocBeveic mou
KUplwG emwdelovvtal amod TNV AUECH HETEYXELPNTIKA €yxuon eival autol pe xapnAou
Klvbuvou vooco (EORTC recurrence score 0-2). H gvbokuotikr) €yxuon He avoooBeparmeia
neplypadnke yla mpwtn ¢opd 1o 1976 amod tov Alvaro Morales, mou mapatipnoe tnv
avtiveormAaopatiky 6pacn tou MukoPaktnpidiou tng dupatiwong (Bacillus Clamette-
Guerin-BCG) oe aoBeveig pe kapkivo tng oupodoxou KUotewg (13). O BACIKOG UNXAVIOUOG
6pdong Bewpeital mwg elval n emaywyn tng 0voooAoyLKNA G avtidbpaon Tou opyavicuou yla
va KotomoAepnost to e€acBevnuévo MukoBoktnpiblo, mou obnyel oe mapaywyn
KUTTOPOKLVWV TIOU EVEPYOTIOLOUV TNV KUTTOPLKA avooia kat ta T-Aepdokutrapa tomou | kat Il
HE OTOXO TNV QTOMTWON TWV VEOTIAACUATIKWY KUTTApWV (14). To Baclkd TAEOVEKTNUA TNG
evboKkuoTIKNG avoooBepareiag pe BCG eival mwg €KTOC amod TNV UEWCN TWV UTIOTPOTWY
OTWG LE TNV EVOOKUOTIKN XNUEloBepameia, emituyxavetal pelwaon TN¢ mPoodou tng vooou
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OUYKPLTIKA e To placebo (13.8% vs 27%) aAAd Ko CUYKPLTIKA PE TN XnueloBepameia (7.7% vs
9,4%) (15,16). H avocoBeparneia pmopel va §00el wg Beparmneia epodou wg €L eBSopadlaieg
€YXUOELG TouAdyLlotov 2-4 €Bbouddeg petd tnv teAeutala ektoury, oAAQ T TEPLOCOTEPQ
TIPOTELVOUEVA OXHOTO TIEPLEXOUV Kal Bepareio cuvtpNoNG Le TPl eBSopadlaieg eyXUOEL
VA TAKTA XpovIKA Staotripata yia 1-3 xpovia, avaloyws tou Babpou kakonBelog tou dykou
Kall TnG opadag Kivduvou Tou avrnkel o acBevic (6). H Bepamneia pe BCG epdavilel op£AN Kal
otoug aoBeveig pe CIS, kabBwg odnyel og apxikn avtamnokplon 68% kal cUVOALKO Sldotnua
€AevBepo vooou 51% (17,18).

H Bepameia tng pLuodinOnTiknG vOoou SLadpEpEL ONUAVTIKA, KaBwE Bewpeital n Lo emBeTikn
pnopdn NG vooou. MpooeKTikA eTUAEYUEVOL 0l0BeVELS (LovrpNnG OYKOG HEYEBOUG < 5 €K, VOOOG
TLEPLOPLOUEVN OTNV KUOTN, MANPNG EKTOUN HUE APVNTIKO EMAVEAEYXO, QmMOuUGia vOOOU OTO
OVWTEPO OUPOTIOINTIKO Kol amodpaéng oupntrnpwy 1 HUETACTATIKAG VOoOU) KaBwc Ko
aoBeveic mou dev emBupouv f dev eival umoPridlol yla peilova xelpoupylkn enéupaocn,
UIopoUuV va emwdeAnBouv amod tnv TPuTAn Bepameia pe ektopr) Tou Oykou SloupnBpikn,
oktwvoBepameia kKal cuoTnUATtikg XnUeloBeparmeia (6). Xtoug umoloutoug acBevelc pe
puodndntik vooco n kaAUtepn OSuvaty Oepameia eivol n PUIK) KUOTEKTOUN ME
OUPOTEPOMAEUPO EKTETAUEVO TIUEAIKO Aeudadevikd kabaplopd. H pulllk) KUOTEKTOUN
amoteAel pellova Xelpoupylkn emépfoon kKat ouvodevetal amd Bvntotnta 1-2% Kot
voonpotnta €wg Kat 50% kotd Tig mpwteg 30-90 NUEPEG LETEYXELPNTIKA (6). AKOUAL KOL LETA
amno pio tooo pulikn eméupacn, n ouvoAikn entBiwon otnv Setia eivatl 50% (19). MU auto kal
EKTETAUEVECG TPOOTIAOELEG AUENCNG TNG CUVOALKAG EMPBiwong 0drynocav oTov KaBopLopo Tng
TIPOEYXELPNTLKAG, VEOETILKOUPLKAG XNUELOBEpameia e oxrua TTou TepAapBavel Aativa Kot
oényet og av&non ¢ emBilwong katd 5-7% otnv 5etia (20). O 1O CNUAVTIKOG TTPOYVWOTLKOC
napdyovtag yla tnv eniBiwon eivat to otddio tngvooou T kat N (6t0non Aepdadévwy) peta
TNV KUOTEKTOUN. AoBEevei¢ e apvnTikoug Aspudadévec kat vooo pTO, pTa, pT1 epdavilouv ta
KaAUTepa mocootd emiPBiwong ota 5 kat 10 xpovia (>90%), evw oe acBeveic pe vooo pT2 r/kat
61nOnon twv Aepdadévwy, n unotponi epdaviletatl oto 25-30% (21).

2. 2TOIXEIA ANATOMIAZ

Avorouia tnc oupodoyou KUGTNC KoL ThC oupnBpac
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H oupododxog kUoTn gival éva e§wmepLtovaiko TUeALKO Opyavo. Movo o BOAog Kal pLépPog Tou
omioBlou ToLXWHATOC TNG KUOTNG KAAUTITOVTOL amd To MAEUPLKO TiepLttovatlo. Qotoco, otav
elval yepdrn, n oupoddxog KUOTN EEEPYETAL TNG AVOTOULKAG TLEPLOXN G TNE TTUEAOU KAl UtopEt
va Gtaocel pHEXPL Kat To eminmedo tou opdoarol. H oupodoxog KUOTN OTEPEITAL OVATOMLKAG
kaag. Bploketal miow amnod tnv NPk cvuduon, adoplldpevn amnd autiv and Tov Xwpo Tou
Retzius (omioBonBikoc xwpog).

ITouG AvOpeC, N oupodOXOC KUOTN evtomileTal TPooiwg Tou 0pBoU KAl 0TOV EVOLAUECO XWPO
QUTWV PBplokeTal plo mTux Tou mepltovaiou (yvwotn wg mepttovia Denonvilliers).
AudotepomAeupa o010 KOTWTEPO oOmicOlo Toilywpo tnNg evromilovral oL oupntripeg, ol
OTEPUOTOSOXEC KUOTELG KL OL oTtEpOTIKOL topot (Ewkova 1a/PB).

Itnv yuvaika, n oupodoxog KUOTN BPLlOKETAL UMPOCTA OO TOV KOATIO KOl TN UATPA, UE TOV
KuoTeoUNTPLKO BUAaka Tou Douglas evélapeoa. AudotepOmAeupa O0TO KATWTEPO OMicOLo
Tolywpa Tng evronilovral oL oupnThPeS. H yuvatkeio ouprBpa Bploketal evtog tou mpoobiou
KOATILKOU Tolywpatog (Etkova 2a/pB).

Perfioneum

Seminal vesicles

(b)

Prostate Rectum -
e -
= — e
Urachus T g ~-\ \ r S -
} !
- ) Z
Symphysis - ~ — . i Perfioneum
pubis 1’ '
\
Puboprostat - = 3 QI {
kgarment ,-J' ) \ C -
” o ~ T

Ve ins
Prostate 4

Vouns P

/ -
Lovator ani ses

Urethra ‘b
’ Bub

i
. Veor umonrt anum

Ewkdva 1: (o) OBeAlaia Statour) tng avOpLlkAG TUEAOU OV eme€nyel TIC KUPLEG AVOTOULKEG
oxéoelg; (B) Ztedaviaia Statoun.
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(a) (b)
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Ewkova 2: (o) OBeAtaia Statopn tng yuvalkeiag muéAou ou enenyel TL¢ KUPLEG AVOTOUIKEG
ox£oeLg; (B) Ztedaviaia Sratoun.

Aopika n kvotn amoteleltatl and deopideg Asiwv puikwv wwv (e€wotnpag Hug) Tou
QITOTEAOUV TO KUPLO HUEPOG Tou Toywpatog tng (Ewkova 3). Aladopomoinpéva amod tnv
avadepbeioa SlATaln oTPWHATA HUIKWV VWV UITOPoUV Va avoyvwpeLoTOUV OTO TPlywvo Kot
oToV auxéva tng oupodoxou kuotng. Ol HUiKEG otolfadeg emevdlovial E0WTEPIKA ATIO
OUVOETIKO LOTO EVW TO ECWTEPLKO TN KUOTNG KAAUTITETAL amd to oupoBnAto. To oupoBnALo
NG KUOTNG SLAoTENAETAL Kal OUOTEAAETAL pall Pe Tov e€woThpa MU Kal oxnuatilel évav
QMOTEAECUATIKO Ppayuo (aipatoc-oupwv) yla tnv mpoAndn Tng oupatuiag.

Ewkova 3: H dudtagn twv Asiwv
HUIKWV VWV TNG oupoddxou
KUoTNG. OL Aeieg LUTKEG LVEG
TUAilyovtal KUKAOTEPWG YUpwW
arnd To ECWTEPLKO TNG KUOTNG
Snuoupywvtag Evav
OXNHATLOMO TIOU HOLAZEL
TIEPLOCOTEPO HE KAAAOL tapd& pe
HLA OELPA CTPWHATWV.

H aptnplakn aludatwaon tTng oupodoxou KUOTNG YiveTal Kuplwg amo tnv €cw Aayovia aptnpla,
n omota Staxwpiletal oe mpodobloug kat onicBloug kAadou¢g (Ewkdva 4). H omioBla Siaipeon
Sivel Tnv Aayovoooduikn, Tnv MAAyLa LEPH KAl TNV Avw yAouTlaia, evw n mpdcobia Staipeon
TLAPEXEL TPELG KAASOUG 0TNV oupoddX0 KUOTN (Avw KUOTLKN, OUGOAALKA KOl KATW KUOTLKN), KOl
TPELC OTTAQYXVLKOUG KAASOUG (HEoN 0pBLKH, KOATILKN KAl UNTPLKA aptnpla). Emiong otmpocOiot
kKAadoL TN¢ £o0w Aayoviou meplhapBavouv tnv Bupoeldikn, TNV KATW yAouTlaio KoL TNV €0w
awdotikn aptnpia. Ot KAGSOL TPOG TOV MPOCTATN KAL TLG OTIEPUATOSOXEC KUOTELG TIPOEPXOVTALL
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amod TG KATW KUOTIKEG aptnpieg. Ou PpAEPBEC TNG oupodOXoU KUOTNG TIAPOXETEVOVTAL OTO
KUOTLKO PAEPBLKO TTAEYHQ, TO OMOLO ETIKOWWVEL PE TO GAEBLKO TAEYUO TOU TTPOCTATN, N TOU
KOATIOU Kal TNG MATPOG KABwg emiong Kol HE TG €0wW AAYyOVIEG, WOBNKIKEG KOl AVW
OULLLOPPOISIKEG KoL LEpEG DAEBEC, TTAPEXOVTAG ULt AUEC 080 TIPOC T 0OTA TNC AEKAVNG KoL
Twv omovOUAwV. Ta Aepudayyeia tng oupoddyou KUOTNG TOPOXETEVOVTAL OTOUC £EW KAl E0W
Aayovioug Aepdadéveg kaBwg emiong kat otoug Bupoeldikoug Aepdpadéveg.

Common iliac - B e M N

Ureter 4\\
‘Obiliterated 1
hypogastric : \
Internal lac ———7 .\
External #iac —~ /x
Supenor vesical

inernal pudendal —o—-—-—-irf
Inferior vesical -

Obturator AJ

Pende )

Ewova 4. Alpatwon thg oupodoxou KUOTNG
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3. ZITOIXEIA NAGOAOIIKHZ OYZIONOTIAZ

H LULKPOOKOTILKH SO TOU TOLXWHOTOG TNG oupodoXou KUOTNG armoteAeital amnd to oupoBnALo,
TO XOPLO, TPELC OTIRASEC AslwV HUIKWV VWV KaL TOV 0pOyOVO XLITWVA.

To emBAAlo ¢ oupoddyou KUOTNG elval oTpwUATOTONUEVO €MIOAALO TTOU ovoudaleTal
oupoBnAwo. Epdaviletal amokKAELOTIKA OTO OUPOTIONTIKO cuotnua (oupntrpeg, oupodoxog
KOOTN KOt TUAMA TNG oupnBpag). To maxog Tou oupoBnAiou Tng oupoddxou KUOTNG TTOLKIAAEL
avaloya pe Tov BabBud mAnpwaong tou opydvou. Otav n oupodoxog KUOTN eivat adela, €xel
TAX0G 5-7 Kuttdpwv. YApXeL Eva BacIKO OTpwHA anod KUTTapa MAvw oTo omnoio Bplokovtal
€va I TIEPLOCOTEPA OTPWHATA eVOLAUECOWY KUTTApwY. Ol otolBadeg Slapopdwvovtol wg

e§nc:

- H eowtepkn otolBada, mou £pxetal o enadr] Le TA oUPA, XPNOLUEVEL WG GPAYUA HE TOV
UTIOKELEVO LOTO KAl ATTOTEAELTOL OTTO £VA LOVO OTPWHA KUTTAPWV ‘OUmpeAd’ Tou cuxva ivat
Sutupnva. Autd ta KUTtopa oxnuatilouv €vav adlamépacto ¢paypd HE OTEVOUCQ
ouvdéopouc. Ta XaPaKINELOTIKA autd mpocdibouv tnv 8LOTNTA 0TO OUPOBAALO va un
Slamepvaral ano ovupa.

- H evéiapeon otolfada oxnuatiletot and Suo ) Tpla oTPpWHATA TTOAUYWVLIKWY KUTTAPWV.

- H Baown otolBada oxnuatiletal anod duo n Tpla oTpwpata UKpwv KuBosdwv Baoikwyv
KUTTAPWV.

Otav n kvotn dlateivetal Ta KUTtapa oxnuatilouv pévo Vo N tpelg otolPadec Kal sivat
mAakwdén (memhatuopéva) xwpic va vdiotavtal kamowa dopkry BAABN. Adyw autng tng
LKOVOTNTOG Tou oupoBnALo elval yvwoto wg pHetafatikd embnALo.

To xoplo eival autd mou Staxwpilel To oupoBNRAo amd tnv umokeipevn puikn otolBada.
Yrnootnpilel To emBAALO Kal TEPLEXEL HIKPA ayyeia TTou TipopnBglouv BPeMTIKA CUCTATIKA
kaBwg kat o§uyovo to emBnALo. Eniong nepthapPfavel Aepdayyeia, avoocokUTTAPA, VEUPLKEG
amoAnéelg, voBAaoteg, puoivoPAaotec, AutokuTtrapa Kot evilapeoa KuTtapa tou Cajal.

O MUikOg xttwvag oxnuotilel Tov e€wotnpa PU TNG oupodoxou KUOTNG, O OMoilog otav
ocuonartat e€wBel Ta oupd IPoG TNV ouprBpa. AnoteAeital amo TPeLS oToBASEC, TNV £0w Kal
€€w emUnKN Kot tn peon kukAotepn otolBada. Ot deopide¢ Twv Aslwv YUKWV VWV TWV
Sladopetikwv otolBadwv cuvbéovtal oteva Kat eival SUoKOAO va SLaXwPLOTOUV OL TPELS
otolBadeg.

O opoyovog Xltwvag €lval oUVOETIKOG LOTOG Kal TePLEXEL alpodopa ayyeia Stadopwv
peyebwv.

O 1o oUXVOG LOTOAOYLKOC TUTIOG KaPKivou oupodoxou KUOTEWG Elval oL OyKOL €K PETABATIKOU
ermubnAiou, mou ival to aitio yla >95% Twv OYKwV KUOTEWG OTLG AUTIKEG XWPEG. YIIAPXOUV
Sladopa evdlapeoa otadla yia va e€eAyOel pia mpokapkivwpoatwdng BAABn os kakonOeLa.
H eninedn oupoBnAiakn unepmAaocia cUpdwva pe tov Maykooulo opyaviopo Yyeiag (MOY)
oplleTal wW¢ n TOTMLKA TIAXUVON TOUu oupoBnAiou, Tou mpokaAsital amd avénuévo aplBuod
oTIRAdwv tou oupoBnAiou, XWPILG OUWC VO aVaYVWPLIETAL KUTTAPLKN otuTtia (22). MepLKEG
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Qo TIC TILO OUXVEG altieq oupoBnAlaknig umepmAaciag eival n xpovia ¢Asypovr, Umapén
EEVwV owpatwy TY. KaBetnpag kot Bewpeital mwg pmopel va e€shixBel o kakonBela oe
OPLOUEVEC TIEPUTTWOELG (23). H avtibpaotiki atuTtia eivat BAGBn mou odeiletal oe dpAeypovi
Omnwc ponynBeioa eméupaon, EVOOKUOTIKEG eyXUOELC LUE XNUELOBepameia i avoocoBepaneia,
ABloon KUOTEWG Kal Xopaktneiletol amd LOTOAOYLKEG OAAAYEC KAl QUENMEVN MITWTLKA
6paoTNPLOTNTA TWV KUTTAPWY. I€ TEPUTTWOEL ooBapou Babuol atumiog aAAd Xwpig Thv
umapén kakonBeLag, o MOY Oploe Tov 6po oupoBnAtakn atuTia un kKaboplopévng onuaoiag,
TIou Teplypadel Kuttoplk otumia ocoPfapol PBabuol mou eival ducavdaloyn HE TNV
untapxouvoa dAeypovr). H oupoBnAtakr SuomAacia opiletal wg To 0TASLO MPLV TO KAPKIVWA
in situ (22). Ta unapyovta dedopéva UTTOSEIKVUOUV TTWE TO TTOCOOTO TwV BAaBwv XapunAou
BaBuou duomhaciog oe kapkivwpa ¢tavel €wg 20% (24). To TeAko otadlo oto “povorndrt”
NG KapkKwvoyéveong eival n dnuloupyia KapKvwuatog in situ (emimedn evéoemiBnAlakn
veomhacia) N sfwdutikng PAABNg uvPnAol PBabuol koakonBelag (22). To Paocikd
XOPAKTNPLOTLKO €lval n UTapén £Vtovng KUTTOPLKNG ATUTILAC, ATTWAELQ TOU TIPOCAVATOALOLOU
TWV KUTTAPWV Kol auénuévn ptwtiki Spaotnpiotnta. H Sdtdyvwon tou CIS pmopel va
umooTtnpLOel amo TeEXVIKEG avoooloTtoxnUelag, kKabBwg to avilyovo CK20 ekdpdletal Kavovika
povo ota kuTttapa “opmnpeAac”’, aAla oto kapkivwpa CIS epdaviletal o OAA TO OTPWHOTO.
AMoL xpnotuol deikteg ya tnv Stadopodiayvwon tou CIS amd tnv unepmiacia sival ta
avtiyova p53, CD44, Ki-67 (24). To CIS Bswpeital nwg odnyel, eav d& Bepamneuvtel, oe
HUOSLNONTIKO KapKiVwLa 0TO 80% TWV TIEPLOTATIKWV EVTOG S5eTiag (25), evw oXeTlETAL KAL LE
aU€NUEVO KIvOUVO UTTOTPOTING UETA OO KUOTEKTOUN KoL EUGAVION TNG VOOOU OTO QVWTEPO
OUPOTIOLNTLKO (26).

AM\OL TUTIOL KAPKLVWHOTOC KUOTEWC ELVOL TO KAPKIVWHA €K TIAOKWSWV KUTTAPWV, TIOU £lval
T0 §€0TEPO CUXVOTEPO KAl oXETIlETAL PE Xpovia dAeyuovh) (kaBetrpeg, AlBot, oupololpwiELg)
KOl pia OUYKEKPLUEVN TTOPAOLTIKN Aolpwén mou aveuploketal og aobeveic amo v Adpikni
kat tn Méon AvatoAn, tn Aolpwén amnd to Schistosoma Haematobium (Bilharziasis). Ztnv
Alyunto evOelKTIKA, TO 60% TWV MEPLOTATIKWY HE KapKivo oupoddxou KUOTeEwG odeilovtal
OTn OUYKEKPLUEVN Aolpwén, n omola obnyel otnv kapkwvoyéveon evtog 30 etwv. O tpitog
OUXVOTEPOC LOTOAOYLKOG TUTOG eival to adevokapkivwpa, mou adopd to 0.5-2% Twv
VEOTMAOOLWV TNG KUOTEWC. Elval o ouxvOTePOC LOTOAOYLIKOG TUTIOG KapKivou KUOTEWG O€
a0Beveic pe ekotpodr) oupodoXou KUOTEWC Kal £lval AKpwE ETMBETIKOC UE MOCOOTA 56TOUC
emBilwong <20%. AAM\OL OTAVIOTEPOL TUTIOL E€lvoll TA VEUPOEVOOKPLVI) KAPKLVWHOTO, TO
TIAOLOLOKUTTOPOELSH) KOPKIVWUOTO KA.

H otadlomoinon Tou KapKvwuatog tng oupodoxou kUotews Baciletal oto clotnua TNM
2017 (27), onwg ¢aivetal otnv €lkova 5.
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T - Primary tumour

> Primary tumour cannot be assessed
TO No evidence of primary tumour
Ta Non-invasive papillary carcinoma
Tis Carcinoma in situ: ‘flat tumour’
T Tumour invades subepithelial connective tissue
T2 Tumour invades muscle
T2a Tumour invades superficial muscle (inner half)
T2b Tumour invades deep muscle (outer half)
T3 Tumour invades perivesical tissue
T3a Microscopically
T3b Macroscopically (extravesical mass)
T4 Tumour invades any of the following: prostate stroma, seminal vesicles, uterus, vagina pelvic wall,

abdominal wall
T4a Tumour invades prostate stroma, seminal vesicles, uterus or vagina
T4b Tumour invades pelvic wall or abdominal wall

N - Regional lymph nodes

NX
NO
N1
N2

N3

Regional lymph nodes cannot be assessed

No regional lymph node metastasis

Metastasis in a single lymph node in the true pelvis (hypogastric, obturator, external iliac, or presacral)
Metastasis in multiple regional lymph nodes in the true pelvis (hypogastric, obturator, external iliac,
or presacral)

Metastasis in common iliac lymph node(s)

M - Distant metastasis

MO

No distant metastasis
Mia Non-regional lymph nodes
M1b Other distant metastases

Ewkdva 5. Juotnua TNM (2017) ta€lvopnong yla Tov KapKivo Tng oupodoxou KUOTEWG
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4. ENIAHMIOAOIrIA

O kapkivog tnG oupoddxou KUoTEWG armoteAel tnv 9" cuxvoTepPn KakonBeLla MayKoouiwg Kat
™ 13" o ouyvn attia Bavatou oXeTWOUEVN UE VEOTTANCLEC, EVW OTLC AVETITUYUEVEC XWPEG
Bewpeitaln 6" cuxvotepn attia. Mepinou 1o 60% OAWV TWV TMEPLTTWOEWV KATAYPAPETAL OTNV
Eupwrn kat otn Bopela Apepikn (H.M.A., Kavadag) pe tTnv MAELOVOTNTA TWV TEPLOTATIKWV VOl
elvat avdpeg (77%). H 5etng ouvoAkn emiBiwon kupaivetal petafy 40-80% pe Tov KUPLO
TIPOYVWOTIKO Ttapayovta va eival n dteicbuon 1 OxL Tou HUIKOU XITWVA TOU TOLXWHATOG TNG
oUpoSOXOU KUOTEWG.

Yridpyouv 8L1adpopoL mapayovTEC TToU £X0UV evoxomolnBet yia tnv epdavion Kapkivou tng
0Up0dOXOU KUOTEWG

EnmayyeAuatikni €kBeon: umoloyiletal mwg nepimou 30% Twv MEPUTTWOEWV KApKivou
KUOTEWC OXETI(ETAL LUE TNV EMAYYEAUATIKN G EKOECN O KApKLVoyova. Mo CUYKEKPLUEVA
avénpévog kivbuvog exel evtomiotel og epyateg opuxeiwv (SRR=1.31, 95% C.I.: 1.09-
1.57), 06nyoug Aewdopeiwv (SRR=1.29, 95% C.I.: 1.08-1.53), epydtec otn Blopnxavia
TMAaoTIKWV (SRR=1.29, 95% C.l.: 1.06-1.58), unxavikoug auvtokivitwy (SRR=1.27, 95%
C.1.:1.10-1.46), epydteg otn PBupoodePia (SRR=1.27, 95% C.I.:1.07-1.49), epydteg
puetoMeiwv (SRR=1.27, 95% C.I.:1.02-1.58), unxovikoug (SRR=1.21, 95% C.l.:1.12-
1.31), koppwtég (SRR=1.23, 95% C.I.: 1.11-1.37) (28). Eivar evbiadépov mwg oL
KOUUWTEC TIou epyalovtal yla Teplocotepo amod 10 £tn eudavilouv akopa
peyaAltepo kivbuvo (SRR=1.70, 95% C.l.: 1.01-2.88) (29). Napopoiw¢ ot
ehaloypwpatioteg (SRR=1.250), oL epyateg otn Blopnxavia netpehaiov (SRR=1.4, 95%
C.1.: 1.27-1.54) A adoupviou (pooled RR=1.29, 95% C.I.: 1.12-1.49) epdpavilouv emiong
avénuévo kivduvo (30). Ot mupooPéoteg pe meploootepa amo 40 £tn epyaciag €xouv
oNUOVTIKA auénpévo kivbuvo epdaviong tng vooou (SRR=5.7, 95% C.I.: 1.56-14.63).
Ol ouoiec mou £€xouv evoyomolnBel yla tnv eudavion Kapkivou tng oupododxou
KUOTEWG €lval oL apwpaTkeéG apiveg (4-aminobiphenyl, arsenic, benzo(a)pyrene,
benzidine and N,N-bis(2-chloroethyl)-2-naphtylamine(chlornaphazine) wg
KQPKLVOYOVEG yLa TouG avBpwroug Kat ot 4,4’-methylenebis(2-methylaniline)/ ortho-
toluidine wg SuvnTikd KapPKLVOYOVEG yLa Tov AvBpwro.

NEPO: N OUYKEVIPWON OPOEVIKOU OTO TOOLUO VEPO Bewpeital wg mapayoviag
Kwvéuvou oUpdwva pe tov MOY, oAl kupiw¢ oe uPnAEC Kal OxL O XAUNAEC
OUYKEVTPWOELG < 100-200 microg/L) (31).

‘ExkBeon oe ovilouoa aktvoBoAia: acBeveic mou ektéBnkav o€ aktwvoPolAia amo

ekpnéelc atopkwyv BopBwv kat emiBiwoav epdavicav avénuévo kivbuvo epudpaviong
Kapkivou KUOTeEwG, OmMwe kot acBeveic mou umoPAnBnkav ce aktvofoAia yla
Bepamneia AAAwv veomAaowwy (32).

Xprion Kamvou: n cUoXETLon METAEL TG XProng Karmvou Kal auénuévou kwvduvou
€UPAvVLIONG KapKivou KUOTEWC Ttapatnenonke yla mpwtn ¢opd to 1950, evw n akplpng
altoAoykn oxéon dlamotwinke apyotepa to 1980. O Zeegers et al otn peta-
avaAuon toug oupmneplEAaBav 35 peAéteg acOevwv-papTUPWV Kal 8 HEAETEC KOOPTNG
KOl UTIOOTNPLEOV TWG TO KAMVIOMA €ival umelBuvog mapayovtag yla TPUTAdoLo
Kivbuvo eudaviong tng vooou oe avdpeg (OR=3.18, 95% C.I.: 2.35-4.29) aAAd Kal o€
yuvaikeg (OR=2.90, 95% C.l.: 2.01-4.19) (33). O kivdéuvog Atav PeyaAUTEPOG UE TNV
avénuévn Slapkela xpriong Kamvol Kal Kupaivetal petaty duthdclou kivduvou o€
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xpnon <10 €tn ot meplooodtePo amnod 4 dopég auvénuévo kivbuvo otav n dapkela
xpnong &emepvael ta 40 €tn (34). H Slakomr tng Xxprong Kamvou avooTtpEPeL Tov
Kivbuvo Kat umdpxel peiwon eudaviong tng vooou katd 30% petd amd 1-4 €tn
Stakomng, aAAd o kivbuvo dev dptavel ote ta enineda eppAvIong TG VOOOU TWV UN
KOTIVIOTWYV OKOUA KoL LETA ard 25 €tn amno tn Stakormn (34). Ta Sedopéva OXETIKA UE
TO TAONTIKO KATIVIOUA KOLL TN XPHON aTHoU SeV gival opLoTIKA.

Quokn aoknon: Ae ¢aivetal va undpxel codnig aLTLloAOYLIKr) CUCXETLON KETALY TNG
dUOLKAG AoKNONC KoL TNE epdaviong Kapkivou oupoddyou kKUoTew( (35).
OLKOYEVELOKO LOTOPLKO: OL ouyyeveig 1°V BaBuol aoBevwv pe KOPKIVO KUOTEWG
gudavifouv SutAdoio kivbuvo gudaviong Tng vooou, ald dev untdpxel cadng TUMOC
KANPOVOULKOTNTOG TTOU va e€nyel autr) tn cuoxEtion. Olkoyevhg epdavion tng vooou
ouvdualetal pe Kakonbeleg otopdyxou, Adapuyya, veppol, evdountpiou, Asuyatluia
TOOO AOYW KOWVWV YEVETIKWV 000 Kal TIEPLBOAAOVTIKWY TOPAYOVIWY (KATVIOUQ,
Slatta k.a.) (36). Yapxel evratiki LEAETN yla TNV TauTomnoinon yovidiwyv unebBuvwv
yla TNV €udAavion Tou KOPKIVOU TN¢ KUOTEWG KOl UTTAPXOUV LOXUPEG eVOEifelC TTwG
aobBeveig mou eivat NTA2 slow acetylators kat p€pouv to yovotuno GSTM1 null €xouv
avénuévo kivbuvo (36).

KatavdAwon aAkoOA, kadé, Toaylov: n Katavalwaon 1000 TPAcLvou 660 Kol GAAwWV
eldwv toayoL &g paivetal va auéavel tov kivbuvo kakonbelag tng kuotewg (OR=1.0,
95% C.l.: 0.9-1.1) (37). H katavaAwon kade Sev oxetiletal pe avénuévo ploko oTig
yuvaikeg, aAAG otoug avdpeg daivetal va umtapxel Betikr) cuoxétion (OR=1.26, 96%
C.1.: 1.09-1.46) (37). H katavaAwaon aAkooA 6& daivetal mpog To mapov va oxeTiletal
HE TOV KaPKivO TNG KUOTEWG QveEapTATWC TNG TOOoOTNTAG OAKOOANG ToU
KatavaAwvetal (38).

Alatta: o€ pia peta-avaAuon 5 peAetwy KoOpTNG Kot 9 HEAETWY AoBeVWV-HaPTUPWY,
6e SamotwBnke cuoxEtion HETaty TNG KatavaAwong Paplwv Kot TnG epdavionc
kapkivou kUotew¢ (RR=0.86, 95% C.l.: 0.61-1.12) (39). IXETIKA YE TO OEANVLIO, Eva
LXVOOTOLXElO TIOU aveuploketal oto mepPBAarAov, umdpxouv evleifelc Twg £xeL
TUPOCTATEUTIKO POAO €VAVTL TOU KapKivou TN KUOTEWG, KABWC N EMIMTWON TNG VOCOU
HELWVETAL KOTA 25% yla kaBs avénon tou oeAnviou oto mMAdopa katd 10 ng/ml
oVpdwva pe peléteg (40). Tpodég omwe oL capdéAeg, Ta dotpaka, Enpol kapmoi,
TOVOC, HUSL, yapibeg, coAopog, KABoupeg, Xolpvo, LUHAPIKA, SNUNTPLOKA OALKAG
AAeong, Xolpwo, pooxapl, yolomoUAa, Tupl cottage, avyd, kade pull, nAloomopot,
dacoALla, LOVLITAPLO, OTIAVAKL, YOAQ, YLOOUPTL, GAKES KOL OL UITOVAVEG £ival TTAOUGCLEC
0€ O0€ANVLO KOl UIMopoUV VoL cuoThvovTal o acBevelg pe avgnuévo kivbuvo, epooov
bev undpyouv AMAec¢ avtevdeifelg yla tn AqPn toug (40). Téhog, 6oov adopd ta
eonepldoeldn) dpouta, ta Kitpva/moptokaAl Aoyavika Kot To Pntd/macto Kpéag, Ta
bebopéva elval TEPLOPLOUEVA KaL AVTIKPOUOUEVA (41).

Takyopwdng AaBning: o cakyxapwdng Stafntng oxetiletal HE OXETIKA AUENUEVO
Kivbuvo gudaviong tng vooou (RR=1.24, 95% C.I.: 1.08-1.42) (42).

AvOPWITOUETPIKA YAPAKTNPLOTIKA: N TIAXUoOPKIa Kol 0 auénuévog Seiktng palog-
ocwpatog (BMI) eivatl pia oUyxpovn emidnpuia kot TOAAATTAEG PEAETEG UTTOSELKVUOUV TO
POAO TOOO TNC MAXUOAPKIOC, 000 Kol Tou auénuévou UPoug alAd Kal TNG auEnuévng
neplpépelag péong Me Sladopoug TUTIOUG Kapkivou. O KUPLOG TIOOOYEVETLKOG
UNXOVIOUOG Miow amd autr Tn CUoXETlon Bewpeital Mwe eival n aviiotacn otnv
LVOOUALVN, TTOU UE TN CELPA TNG EMAYEL TNV Tapaywyn Kot auénuévn Spaotnplotnta
tou insulin-growth factor 1 (IGF-1), mou o0bényel og auénuévo KUTTOPLKO
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oA amAQoLAoHO, EVW TTOPAAANAQ eumobilel Kal TNV KUTTAPLKN anontwaon. Autog o
OUVEXNG KUKAOC KUTTOPLKOU TOAAOTMAQCLOOMOU €UVOEL TNV avamtuén kokonbwv
OYKWV Kal AUEAVEL TNV EMOETIKOTNTA TWV KAPKLVIKWY KUTTAPWVY AOYW TWV CUVEXWV
HeTaAAéewv Tou cuoowpelovtal. To auénuévo VYOG owWHOTOC LooSUVOUEL UE
aUENUEVO apLOUO KUTTAPWY Kal AUENUEVO apLOUO KUTTAPLKWY SLALPECEWY, ETTOPEVWG
Kol peyaAutepn mibavotnta PeTaAAGfewv Kol Kapklvoyéveong. MoapoAlo mou ol
TIEPLOCOTEPOL TUTIOL KAPKIVOU £XOUV CUCXETLOTEL UE TO AUENUEVO CWHATIKO U o, Ta
umapyovta dedopEva yLo ToV KOPKIvo TNG oupodoxou KUOTEWG E(VaL AVTIKPOUOUEVAL.
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1. EIZArQrH

To kapkivwpa TnG oupodoxou KUoTNG lvat n 9" cuxvotepn kakonBela 6tav umoAoyilovtal
Kal ta Vo PpUAa Kot n 7" cuxvotepn KakonBela maykoopiwg 6cov adopd Toug AvOpeg, EVW
OXETIleTOL PE HEYANO KOOTOC YLO TOL CUCTAHATA UYELD AOyw TNG avaykng yla pakpoxpovn
TIapoKoAoUONON, TWV CUXVWV UTIOTPOTWV Kal Tou uPnAol KdoToug Beparmeiog TNG vVOoou
KaBW¢ Kal Twv emumAoKwv autng (43). H emudnuioloyia dtadépel avaldyws tTng Xwpag Kat
NG Nmeipou Aoyw Stadopwv otov Tpomo {wn¢, ot MePPBANAOVTIKEG oUVONRKEC KOBwWG Kall
0TOUG SLayVWOTIKOUG aAyopiBoUG TTOU XPNOLUOTOLOUVTAL YLOL TOV EVTOMIOUO TNG VOOOU, UE
TNV mocootiala enintwon otic Eupwnaikeg Ywpeg va ival 4.6 yla TIg yuvaikeg kat 20 yLa Toug
avépeg (43). Evag armo Toug IO avayVweLoLLoUG TOPAYOVTEG YL TNV EUGAVLION KAPKIVoU TNG
oupodOXoU KUOTEWC €lval n xprnon koamvou, Aoyw NG uPnANg TEPLEKTIKOTNTAC OF
TLOAUKUKALKOUC OpWHATIKOUC USPOYOVAVOPOKEG KOl OPWHOTIKEG QIVEG, EVvw Ttepimou 50%
TWV TEPLOTATIKWY Bewpeital nwg odeiletal otn xprion auvtol (44). H cuoxétion petagy
Kamviopatog kot gudaviong tng vooou Bswpeital doco-efaptwpevn, evw o Kivduvog
auvéavetal 3-5 ¢opég (33). OL epydteg mou amaocyxoAouvtal otn Blopnyavia xpwudtwy,
enefepyaciag HETANWY, TETPEAAIOU KOl OTNV KOTOOKEUN TAolwv emiong eudavilouv
auvénuévo kivbuvo Aoyw €kBeong oO€  OPWHATIKEG aMive( Kol  TIOAUKUKALKOUG
udpoyovavBpaKeg, evw n emayyeAHatikn €kBeon elval umevBuvn ylwo mepimouv 10% oto
OUVOAO TWV MEPLOTATLIKWV (6, 45). MeAETeg £xouv Sel€el WG OL EPYATEG TWV UETAAAELWY, TWV
BupoobePeiwv Kal TnG Blopnxaviag mAaotikou, ol TupooPéoteg, ol odnyol Aswdopeiwv Kal
Ol KOUUWTEG emiong epdavilouvv auvénuévo kivduvo, 1&iwg av gpyalovtal yla MEPLOCOTEPO
a6 10 €tn (28). AN\ oL avayvwpLopEVOL TTapAyoVTEC KLvOUVOU glval n auénuévn cUYKEVTPWON
OPOEVIKOU OTO TOCLUO VEPO, N aktwoBoAia otnv mUeAo, n xpovia pAsypovr) kot 6iwg n
Aotlpwén pe Schistosoma Haematobium (6). MeAéteg emiong UMOSEIKVUOUV TO COKXAPWEN
SaBNtn wg aitio epdaviong tng vOoou, eVW CUYKEKPLUEVN Katnyopia oavtidlafntikwy
dapudkwy, ot yArtaloveg, €xouv miBavo maboyevetiko podo (45). H kukhodwaodapidn €xel
ETLONC QUTIOAOYLKN) GUOXETLON UE TNV EUPAVION KAPKIVOU TNG oupodOXoU KUOTEWG Kal ylo
outdé Tto AOyo otoug aocbBeveic yopnyeltat mpodulaktikd n oucia MESNA yuwa va
eh\aylotomnoinBet o kivbuvog (6).

H nayvoapkio Bewpeital n mavdnpuia tou 20°° alwva Pe EMTOAACUO TTOU KUMALVETAL HETAED
30-60%, 161w oTIC AUTLKEG XWPEC (46), evw TTOANEG LEAETEC TtpoTEeivouv To auénuévo BMI wg
aLTtLoAoy ko mapayovta epudaviong veonAaolwyv o Stadopa dpyava (47). Ou Kanabrocki et al
ATAV OL TTPWTOL TTIOU UTIOOTHPLEAV TNV BETIKN CUOXETION PETAEL TOU KapkKivou TnG oupodoxou
KUOTEWCG KaL TNG Imoyuoapkiag to 1965 (48), evw HETEMELTA PEAETEC A0OEVWV-HAPTUPWY Kal
HUEAETEG KOOPTNG TPOOTIABNCAV VA TIOCOTIKOTIOLIOOUV QUTH TN OXECN, KATaAnyovtag o€
OQVTIKpouOpeva ocupnepacpota (48). MNMpoodatn OCUCTNUATIKI) OVAOKOTNON Kol META-
avaluon g PBPBAoypadiag 6cov adopd TG UEAETEG KOOPTNG OE TEPLOCOTEPOUG ATO
50.000.000 OUMUETEXOVTEG EK TWV OTolwV Ttepimou ot 90.000 epdavicav Kapkivo oupodoxou
KUoTeWC, avedelée auénuevo kivbuvo epdaviongtng vooou og uTtepPapoug avdpeg katd 12%
OoAAG OXL o€ UTTEPBAPEG YUVALKES, EVW TOOO OE TOXUOAPKOUG AVOPEG OGO Kal O TTAXUOOPKEG
yuvaike¢ o kivbuvog ntav auvénuévog (48). To LYog b davnke va eudavilel onUAVTIKN
OUOYXETLON UE TN Sldyvwon, evw ta deSopéva yla TV TEPLdEPELA LECNC NTAV TIEPLOPLOUEVA
Kal avéSelav pio onUavtiki cUCXETION HOVO OTOUG Avdpeg e al€naon tou Kvduvou Katd
18% (48). ZUpdwva Pe Toug ouyypadelc Kal TG UTIO-aVOAUCELG TTOU Ttpaypatonollénkay, o
KlvOUVOC TIOPEUELVE AUENUEVOG O aoBevelg amo OAEG TIG NMELPOUG EKTOC amod TNV Eupwrn,
Bétovrag to epwtnua av n Meooyelakn diatta mou cuxva akoAouBeital ot Eupwmaikég
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xwpeg Stadpapatilel onuavtikd polo og autd ta supnuota (14). Ta eupAuATA AUTAS TNG
OUOTNUATIKIC 0VOOKOTINONG KAl UETA-AVAAUGNE TIPAYUATOTOLNONKAV oo TNV EPEUVNTLKN
pog opada kat cuvoyilovrtal otig elkOveg 6-11.

Study %

ID RR (95% Cl) Weight

Australia :

Laaksonen males BMI 25.0-29.9 (2019) | e e 1.51 (1.15,1.98) 4.62

Subtotal (I-squared =.%, p =.) :<> 1.51 (1.15,1.98) 4.62

- :

East Asia 1

Choi JB males BMI 25.0-29.9 (2019) :0- 1.19(1.15,1.23) 12.33

Oh males BMI 25.0-26.9 (2005) ——?— 1.12(0.89, 1.41) 564

Oh males BMI 27.0-29.9 (2005) e e A E— 1.16 (0.83,1.62) 3.53

Subtotal (I-squared = 0.0%, p = 0.869) :O 1.19(1.15,1.23) 21.50
I

Europe :

Haggstrom males BMI 25.4 (2010) —-0:— 1.06 (0.89,1.27) 7.20

Haggstrom males BMI 27.1 (2010) —0—:- 0.97 (0.81,1.17) 6.98

Larsson males BMI 25.0-29.9 (2007) —_— 0.98 (0.80,1.21) 6.24

Rapp males BMI 25.0-29.9 (2005) —0——: 0.81 (0.59, 1.11) 3.78

Roswall males BMI 24.52-26.45 (2014) ——— 1.20 (1.01,1.43) 7.40

Roswall males BMI 26.46-28.96 (2014) —-OI—- 1.11(0.93,1.33) 7.22

Samanic males BMI 25.0-29.9 (2006) — : 0.94 (0.86, 1.03) 10.62

Song males BMI 25.0-27.4 (2014) 1.48 (0.95,2.31) 222

Song males BMI 27.5-29.9 (2014) : * > 1.95(1.24,3.08) 2.14

Subtotal (I-squared = 60.8%, p = 0.009) <:> 1.06 (0.95, 1.18) 53.80

. 1

US/Canada :

Andreotti males BMI 25.0-29.9 (2010) :: 1.16 (0.75, 1.80) 2.27

Holick males BMI 25.0-26.9 (2007) L p 1.14 (0.86, 1.51) 4.42

Holick males BMI 27.0-29.9 (2007) ——+— 1.12(0.83,1.51) 4.07

Koebnick males BMI 25.0-29.9 (2008) e 1.21(1.07,1.37) 9.31

Subtotal (l-squared = 0.0%, p = 0.955) <> 1.19(1.07,1.32) 20.08
1

Overall (I-squared = 64.8%, p = 0.000) <> 1.12(1.04,1.21) 100.00

NOTE: Weights are from random effects analysis :

I |

.325

60

3.08

Ewkova 6. Forest plot yia tnv epddvion kapkivou oe untépBapoug avdpeg (BMI=25-30)
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Study
ID

Australia
Laaksonen males BMI >=30.0 (2019)
Subtotal (l-squared = .%, p =.)

East Asia
Choi JB males BMI >=30.0 (2019)
Oh males BMI >=30.0 (2005)

Subtotal (l-squared = 0.0%, p = 0.383)

Europe

Haggstrom males BMI 30.8 (2010)
Larsson males BMI 30.0-34.9 (2007)
Larsson males BMI >=35 (2007)

*

Leiba males BMI >=25.0 (2012)

Rapp males BMI >=30.0 (2005)

Roswall males BMI >=28.97 (2014)
Samanic males BMI >30.0 (2006)

Song males BMI 30-34.9 (2014)

Song males BMI >=35.0 (2014)

Wolk males BMI >30 (2001)

Subtotal (I-squared = 41.6%, p = 0.080)

US/Canada

Andreotti males BMI 30.0-34.9 (2010)
Holick males BMI >=30 (2007)

Koebnick males BMI 30.0-34.9 (2008)
Koebnick males BMI >=35.0 (2008)
Samanic black males BMI >=30.0 (2004)
Samanic white males BMI >=30.0 (2004)
Subtotal (l-squared = 34.5%, p =0.177)

Overall (I-squared = 40.9%, p = 0.033)

NOTE: Weights are from random effects analysis

RR (95% Cl)

1.70 (1.23, 2.34)
1.70 (1.23, 2.34)

1.17 (1.06, 1.30)
0.70 (0.22, 2.21)
1.17 (1.05, 1.29)

1.13 (0.94, 1.35)
0.92 (0.63, 1.35)
0.79 (0.29, 2.15)
1.36 (1.08, 1.72)
0.74 (0.45, 1.22)
1.25 (1.04, 1.50)
0.91 (0.76, 1.09)
1.47 (0.85, 2.53)
1.91 (0.74, 4.95)
1.10 (0.78, 1.56)
1.11 (0.97, 1.26)

1.41 (0.82, 2.42)
1.01 (0.68, 1.50)
1.21 (1.03, 1.43)
1.25 (0.96, 1.63)
0.85 (0.67, 1.08)
1.13(1.06, 1.20)
1.12 (1.01, 1.24)

1.14 (1.06, 1.22)

%
Weight

3.88
3.88

13.15
0.38
13.53

8.35
2.89
0.50
6.19
1.85
8.25
8.39
1.58
0.55
3.44
41.98

1.60
277
9.23
5.19
5.99
15.83
40.61

100.00

|
202

Ewkova 7. Forest plot yla tnv epdavion kapkivou oe mayvoapkoug avépeg (BMI>30)
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Study %

ID RR (95% Cl) Weight

Australia :

Laaksonen females BMI 25.0-29.9 (2019) -JI—O— 1.30 (0.92, 1.83) 7.05

Subtotal (I-squared = %, p =) <I<> 1.30(0.92,1.83)  7.05

. |

East Asia :

Jee females BMI 25.0-29.9 (2008) —— 1.10 (0.75, 1.62) 5.84

Subtotal (I-squared =.%, p=.) <:> 1.10 (0.75, 1.62) 5.84

. :

Europe :

Haggstrom females BMI 26.4 (2010) —_— 0.67 (0.44, 1.03) 493

Rapp females BMI 25.0-29.9 (2005) —:—0— 1.35(0.74, 2.47) 2.61

Reeves females BMI 25-27.4 (2007) —— 1.14 (0.97, 1.34) 19.24

Reeves females BMI 27.5-29.5 (2007) -+ 1.15(0.93, 1.42) 14.55

Roswall females BMI 25.01-28.02 (2014) —_—— 0.97 (0.73, 1.29) 9.28

Song females BMI 25.0-27.4 (2014) : +- 2.59 (0.71, 9.44) 0.60

Song females BMI 27.5-29.9 (2014) *> 2.69(0.71,10.19)  0.57

Subtotal (I-squared = 41.0%, p = 0.118) <> 1.08 (0.91, 1.29) 51.78

4 :

US/Canada 1

Andreotti females BMI 25.0-29.9 (2010) : 0.97 (0.32, 2.91) 0.83

Cantwell females BMI 25-29.9 (2006) —_— 1.05 (0.73, 1.51) 6.53

Holick females BMI 25.0-26.9 (2007) —-:*— 1.23 (0.90, 1.69) 8.1

Holick females BMI 27.0-29.9 (2007) —_—— 1.09 (0.75, 1.58) 6.17

Koebnick females BMI 25.0-29.9 (2008) —+—:— 0.84 (0.62, 1.14) 8.36

Tripathi females BMI 25.04-27.43 (2002) —0—-|— 0.74 (0.41, 1.34) 2.7

Tripathi females BMI 27.46-30.67 (2002) —_— 0.69 (0.38, 1.26) 2.62

Subtotal (I-squared = 0.0%, p = 0.473) <p 0.98(0.84,1.15)  35.33

. I

Overall (I-squared = 18.0%, p = 0.248) 1b 1.06 (0.96, 1.17) 100.00
I

NOTE: Weights are from random effects analysis :

.09IB2 1 1(.:.2

Ewkdva 8. Forest plot yia tnv epdavion kapkivou os unépBapeg yuvaikeg (BMI=25-30)
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Study %

D RR (95% Cl) Weight
I
Australia 1
Laaksonen females BMI >=30.0 (2019) : —_—— 2.03 (1.42, 2.90) 9.31
Subtotal (I-squared = %, p =) b 203(1.42,290)  9.31
I
East Asia :
Jee females BMI >=30.0 (2008) - : 0.74 (0.27, 2.04) 1.95
Subtotal (I-squared = .%, p = .) —_ 0.74(0.27,2.04)  1.95
I
Europe :
Haggstrom females BMI 31.7 (2010) —_— 0.87 (0.58,1.31)  7.93
Rapp females BMI >=30.0 (2005) —tte 1.60 (0.76, 3.36) 3.36
Reeves females BMI>=30 (2007) — 1.07 (0.88, 1.30) 14.85
Roswall females BMI >=28.03 (2014) — 0.91 (0.68, 1.22) 11.15
Song females BMI 30-34.9 (2014) : * 2.63(0.69,10.01) 1.17
Song females BMI >=35.0 (2014) i + > 1.93(0.32,11.66) 0.67
Wolk females BMI >28.6 (2001) T 1.20 (0.95, 1.52) 13.32
Subtotal (I-squared = 4.8%, p = 0.390) <§ 1.08 (0.94, 1.23) 52.45
: :
US/Canada :
Cantwell females BMI 30-34.9 (2006) ——— 1.28 (0.73, 2.25) 5.20
Cantwell females BMI >=35 (2006) + : 0.83 (0.26, 2.64) 1.54
Holick females BMI >=30 (2007) -+ 1.31(0.91, 1.89) 9.08
Koebnick females BMI 30.0-34.9 (2008) —:—F— 1.38 (0.97, 1.97) 9.31
Koebnick females BMI >=35.0 (2008) - 1.37 (0.87, 2.17) 6.90
Tripathi females BMI>=30.69 (2002) _0——i 0.63 (0.33, 1.20) 4.26
Subtotal (I-squared = 6.9%, p = 0.373) O 1.23 (1.00, 1.51) 36.29
. |
Overall (I-squared = 40.6%, p = 0.051) o 1.19(1.02,1.38)  100.00
I
NOTE: Weights are from random effects analysis :
| I

.0857

-
=
3

Ewkova 9. Forest plot yla tnv epdavion kapkivou og maxVoapKeg yuvaikes (BMI>30)

63 ABnrva, Mdaptiog 2023



Study %

D RR (95% Cl) Weight
'
1
East Asia :
)
Choi JB males waist circumference >=100.0 cm (2019) —_——— 1.18(1.09,1.28) 80.01
Subtotal (I-squared = .%, p =) <> 1.18(1.09,1.28) 80.01
Europe

Larsson males waist circumference >=102 (2007) 1.00(0.72,1.39) 4.77

Roswall males waist circumference >102.50 cm (2014) —— 1.21(1.01,1.45) 1521

Subtotal (I-squared = 0.0%, p = 0.322) -<> 1.16(0.98,1.36) 19.99
Overall (I-squared = 0.0%, p = 0.597) <> 1.18(1.09,1.26) 100.00

NOTE: Weights are from random effects analysis

Ewkdva 10. Forest plot ywa tnv epudavion kapkivou oe avdpeg avaAoywe tng meplPpEpeLag
HEoNG
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Study %

D RR (95%Cl)  Weight

East Asia

N
- - 1.27(1.01,1.59) 58.16

Lee females waist circumference >= 84 cm (2018)

!
Subtotal (l-squared =.%, p=.) O 1.27 (1.01, 1.59) 58.16

Roswall females waist circumference >=89.51 cm (2014) -+

Subtotal (I-squared = .%, p =.) <> 0.96 (0.70, 1.32) 41.84
Overall (I-squared = 49.5%, p = 0.160) <:> 1.13 (0.86, 1.48) 100.00

NOTE: Weights are from random effects analysis

1
1
l

Europe -
!
: 0.96 (0.70, 1.32) 41.84
!

I
.628 1 1.59

Ewkova 11. Forest plot yia tnv epdavion kapkivou o yuvaikeg avaAoyws thg mepLdEPELAG
Héong

2. ZKONOZ THZ MEAETHZ

O okomog autng TNG HEAETNG aoBevwv-paptupwy eival va peletnBel n enidpacn tou
auénuévou BMI Kol TwV avOpWITOUETPIKWY XAPOKTNPLOTIKWY ONw¢ To Bapog, to udog, n
nepldEpela PEong Kat Loxiov pe tn Sldyvwon Kapkivou tng oupodoxou oe Selypa EAARVwyY
acBevwv.

3. YAIKO KAl MEGOAOI

Ertthoyn aoBsvwyv Kol Laptupwv

OMAoL oL acBeveig KaL oL HAPTUPEC Yyl aUTH TN UEAETN ewonxBnoav otn B’ Maveniotnuakn
Oupoloyikry KAwikp tou ZiopavoyAsiou Noookopeiou, mou eival €va TpLtofaduio
VOOOKOUELO oTnV ATTIKN, LETOEL Twv eTwv 2020-2022. Q¢ mepLoTATIKA opilovtav acBeveig >
18 eTwv, AvOPEG N YUVALKEC TTOU SLayLlyVWOoKOVTOV HE KapKivwpa ek petaBatikol embnAiou
oTtnVv oupodoxo kuotn mou e Sinboloe To UUIKO Xltwva (pn-puodindntikd) kat n dtayvwon
TOUC £€YLVE EVTOC TWV 2 TEAEUTALWY ETWV QTTO TNV CUUHETOXH TOUG OTN HEAETN, EVW N ELCAYWYN
TOUG OTO VOOOKOWELO TPAYHATOTIOONKE YLA AVTLLETWITLON TNG VOOOU N EMUTAOKAG AUTAG. Ta
KpLTAPLA QMOKAELOHOU ATV NALKIO<18 €Twv, ApvNON CUUPETOXNG OTN MEAETN, HEYAAN
HEeTaBoAn Tou owpatikol Bapoug (>15 kAd) tnv teAeutaia 5etia, LOTOAOYLKOG TUTIOG
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S10popEeTIKOC TOU aplyoU¢ oupoBnAlakol KapKIVWUOTOC, VOoog T2 i LeYaAUTEPN, LOTOPLKO
oktwvoBepamneiag, yvwotr Aolpwén oamo Schistosoma Haematobium 1 OTOPIKO AAANG
veomAaoiag oto mapeABov. OL paptupeg Nrav dtadoyikol acbeveic mou voonAeutnkav otn B’
Navemniotnuiakn OupoAoyikn KAWLk Tou ZIopavoyAelou voookopeiou petaél 2020-2022 kalt
bev elyav oTopiko veomAaciag tng oupoddyou KUoTNG, N onoladnmote GAAN kakonBeLa Kal
TIOU VOONAEUTNKAV YLOL TNV OVTIHETWITLON TtABnong mou 8& oXeTIlETAL PUE TO KAMVIOUA I
GAAOUG YVWOTOUG OUTIOAOYLKOUG TIOPAYOVTEC TOU KOPKIVOU TNG 0oupodoxou KUOTEWG
(kamviopa, €kBeon o€ XNUIKEC OUGLEC OTIWCE OL TTOAUKUKALKOL aipwpatikol udpoyovavOpakeg,
oKktwoBoAia, xpovieg AOLUWEELS TNG 0UPOSOXOU KUOTEWG). TETOLEG MABAOELS TV N KaAorBng
UTIEPTTAQLOLOL TOU TIPOOTATH, 0€eleC AOLUWEELG TOU oUpOTOLNTIKOU, USPOKAAN KAl KIPGOKAAN.
OAoL OL GUMMETEXOVTEG, TOOO OL AoBevelG 00O KOl OL HAPTUPECG, EVNUEPWONKAV yla TN
OUUMETOXN OTn HEAETN Kot cupmepleAndOnoav povo epooov cupdwvnoav Katl umeypaoav
€VTUTIN ouykatdBeon. To TMPWTOKOAAO TNG MEAETNG eykpiBnke amod tnv Emotnuovikn
Erctpornti kat tnv Emttponn Epeuvag kat AeovtoAoyilog Tou ZIoUaVOYAELOU VOCOKOUELOU, EVW
oloL oL aoBeveic avtipeTwrniotnkav BACEL TWV KOVOVIOUWV KOl TWV apXWwV Tou opilel n
teAevtala avavéwaon tng cuvbnkng tou Helsinki yia ta dikawpata twv acBevwv (49).

2uAMoyn 6edougvwy

Katd tnv eloaywyn Toug 0TO VOGOKOUELO OAOL oL aoBeveilc epwTBNKAV YLA TO ATOULKO TOUG
LOTOPLKO, TA PAOCIKA TOUC XOPAKTNPLOTIKA KOl TO LOTOPLKO OXETIKA HUE TNV VOOO TOUG
Xpnollomnowwvtog mpokaboplopévn dpopua. H nAikia, oL cuvvoonpotnteg (cakyxapwdng
SLaBNTNG, apTNPLOKN UTEPTAOCH, LOXALUIK) VOOOC TOU HUuoKapdiou, xpovia amodpaKTiKh
TIVEUHIOVOTIAOELA), TO LOTOPLKO XProNg KAmvou, To emayyeApa Kabwc kat mAnpodopleg yia
TOV KOpKivo TnG kKUotew (otadlo TNM, mponyoUueveg Beparmeieg) kateypadnaoav. H xprion
Karmvou Sloxwplotnke avaAoywe TG TooOTNTAG WG EEAG: LN XPNON, TIPWNV XPHON, KOMVLOTEC
<20 towyapa nuepnoiwg N Kamviotég =20 tolydpa nuepnoiwg. To emdyyeApa emiong
SLoXwPLOTNKE WG OXETIKO UE TOV KOPKIVO TNG KUOTEWC (MUPOCPRECTEG, KOUUWTEC, EPYATEC UE
€kBeon o€ XNULKA Tou oxetilovtal ME TOV KAPKiVO TNG KUOTEWCG OMwG otn Blopnxavia
TIAOLOTIKOU, XPWHATWY, KATAOKEUNC TTAOLWVY, Kamvou, TIETpEAAioU) 1] [N OXETLKO.

H pétpnon Tou cwpatikol Bapoug Kat UPoUC EYLVE TNV NUEPA TNG ELCAYWYIC OTO VOOOKOUELD
OO TPOCWTTLKO TOU VOOOKOWELOU TIoU SEV NTAV EVAEPOL yLa TN SLAYVWON ELCAYWYNG, EVW
T0 BMI umtoAoyiloTtnke xpnotuomnolwvtag tov TUmo tou Quetelet (Bapog 61d tou UPou¢ €1¢ TO
TeTpdywvo-kg/m?). H mepidépsta tnG péong HETPONKE O0TO ONUEIO TTOU AVTLOTOLXOUOE OTO
HECO TNG amootaonG HeTafl TnG Aayoviag akpoAodilag Kot TNG KATWTEPNG TAEUPAG, EVW N
TiEPLPEPELO. TOU LOXIOU HETPAONKE TMAVW amo Toug yAoutoug. OAeC oL WETPrOELS TWV
OVOPWIOUETPLKWY XOPOKTNPLOTIKWY Tpaypatonowdnkav pe tou¢ acBevelc va eival
VTUUEVOL e EAadpl pOUXLOUO.

Yrtohoylopocg peyébouc Selypatoc LEAETNG

la tov urtoAoyLopo Tou delypatog tng HeAETNCE ANdOnKe UNMOY LV N eminmTwon Tou avénuévou
BMI otov EAANVIKO TAnBuopd (30%) kot umoloyiotnke to peEyeBog delypatog oe 500
aoBeveig, wote va eheyxBel Stadopd BMI 10% petafl Twv aoBevwy Kol TwV HapTUpwV (auth
n Swadopd avadépetal otn BiBAloypadia). H otatiotikn wxLG t€0nke oto 80% Kkal n
avaloyia aoBevwv-paptupwy Atav 1:1.
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JTATLOTLKN avAAuon

Ot ouvexeig petafAnTég mapouotdlovtol WG EoN TIUA £ TUTIKN armokAlon 1 wg Stdpeon Tl
+ €UpPOC TLHWYV, AVOAOYWEG AV OKOAOUBEITAL N KAVOVIKN KOTOVOUN N 0XL, avtlotoiywg. Ot
KOTNYOPLKEG LETAPANTEC MapoucLalovTal wg aplOuotl kat mooootd. To two-sample t-test ) 1o
Wilcoxon rank sum test with continuity correction xpnolpomolOnkov yla tn cUyKpLon
OUVEXWV HETABANTWVY avaAoywe av akoAouBouvtayv n KAVOVLIKH KATAVOUR 1 0XL, AVTLOTOlXWG.
Ma tn olYKPLON TWV KATNYOPLKWV UETAPANTWYV xpnotomnotdnkav ot Sokipaaoieg Chi-square
kat Fisher’s. H povomapayovtikn, Stwvu ik AoyloTtikr maAlvdépounon xpnolpomnolionke ywa
va anodaolotouV oL aveEAPTNTEC LETABANTEC TOU eMNPEAlOUV GNUOVTIKA TNV EUdAvion Tou
Kapkivou TtnG oupoboXou KUOTEWG, EVW HOVTEAO TIOAUTIOPAYOVTIKAG AOYLOTIKAG
TAALVSPOUNONG XPNOLUOTIOLNONKE HE TIC aVEEAPTNTEG LETABANTEC TTOU NTAV ONUAVTIKEG yLa
va dlamiotwBel to péyebog mou ennpealouv tnv gudavion Kapkivou tng KUoTewG. OL Adyol
anodoong (odds ratios-OR) pall pe ta 95% Swaotripata eumniotoouvng (95% Confidence
Interval-Cl) umoAoylotnkav améd Ta MOVIEAQ HOVOTIAPAYOVTIKAG KOL TIOAUTIOPOYOVTLKAG
AoyloTikn ¢ maAvdpopunong. To eminedo oTATIOTIKNC ONUAVTLKOTNTAC 0ploTnKe yia p<0.05. Na
OAEC TIC OVAAUOELG XPNOLUOTOLONKE N OTATIOTIKY YAwooa mpoypappatiopol R (Vienna,
Austria).

4. ANOTEAEZMATA

ZuvoAlkd 513 cuppetéxovteg ouumnepleAndOnoav otn PEAETN, €K Twv omolwv ot 256 Rtav
aoBeveig kat oL 257 paptupec. H mAstoPndia Twv acBevwv (85%) kal Twv paptupwv (87%)
ATV AvOpeg, eVw N oUYKPLon HETOEL Twv SU0 opadwv aveéSELEe WG N TAPOUCLA XPOVLAG
amodPAKTIKI G TIVEUUOVOTIABELAG, LOXALULKAG VOOOU Tou puokapdiou, n nAwkia, to Uog kat
n neplwdépela Loyiov 6 SLEpepav onuavTka. OL HAPTUPEG avEPEPAV OTATLOTIKA ONUOVTLKA
OUXVOTEPN N XPHON KOTVOU CUYKPLTIKA UE TouG aoBeveic (57% vs 14%, p<0.001). ZTATLOTIKN
ONUAVTIKOTNTA QVEUPEBNKE emiong Kal 6cov adopd TOV TOTO KOTOWKIOG HE AlyOTEPOUG
aoBeveic va avadEpouv we TOMOo HUOVLUNG KaTowkiag tnv UnatBpo (70% ws 85%, p<0.001), evw
ETLONC ONUAVTLKA TIEPLOCOTEPOL AOBEVEIG avEPEPAV WG ACKOUV ETTAYYEALO TTOU OXETIlETOL
HE TOV KOPKiVO TNG 0UP0SOXOU KUOTEWG CUYKPLTLKA E TOUG LAPTUPES (10% vs 2%, p<0.001).
Tooo n uTtapén cakyxapwdoug Stafntn (42% vs 24%, p<0.001) 6C0 KAl APTNPLAKAG UTIEPTAONG
(78% vs 60%, p<0.001) ATaV TTLO CUXVEC OTOUG ACOEVELC CUYKPLTLKA JLE TOUC LAPTUPEG. TO LECO
oWHATIKO Bapocg (87.8 vs 83, p<0.001) kat to BMI (29.8 vs 27.9, p<0.001) ATtav onUOVTIKA
uPnAdTEPA OTOUG OIOBEVELG CUYKPLTIKA E TOUG LAPTUPEC, EVW TO (8Lo dlamiotwOnke Kat yLa
NV neplpEpela PEonG, UE OpLOKN onuavtikn dtagdopa (105.6 vs 103.6, p=0.046). H avaloyia
HEong-loxiou ATav peyaAUTepn oTOUG 0O0BEVEIC OUYKPLTIKA PE TOug paptupeg (1.02 vs 1,
p=0.024). OAa ta SnpoypadIkd XapaKTNELOTIKA Kol Twv SUo opdadwv ¢aivovtatl otov Mivaka
1. Ot ewkoveg 12 kat 13 adopouv mosaic plots mou amelkovilouv TNV TMOCOTIKI) CUCXETLON
peta€l TNG EMUMTTWONG TOU KOTMVIOMOTOG KAl TOU EMOYYEAUOTOG/TOMOU KOTOWKIOC HE TNV
eudavion Kapkivou TG oupodoxou KUOTEWG avtioToLya.
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MetaBAntn TIuEG peTaPANTAG AcBeveig Maptupeg p-value
®uho Avbpec 218 (85%) 224 (87%)
Muvaikeg 38 (15%) 33 (13%)
Mn xprion 36 (14%) 146 (57%) <0.001
Mpwnv 112 (44%) 59 (23%)
Xpron karmvou <20 towydpa/nuépa 49 (19%) 28 (11%)
>20 towydpa/nuépa 59 (23%) 24 (9%)
YriouBpog 20 (8%) 9 (4%) <0.001
Tomog katolkiag KwpomoAn-Mukpn 57 (22%) 28 (11%)
TOAN
AcoTikn mepLoxn 179 (70%) 220 (85%)
Emayyeipo Mn oxetllOpevo Ue 231 (90%) 253 (98%) <0.001
KOPKLVO KUOTEWG
IXETLW{OUEVO UE 25 (10%) 4 (2%)
KOLPKIVO KUOTEWG
Jakxoapwdng dtaBAtng Nat 107 (42%) 62 (24%) <0.001
Oyt 149 (58%) 195 (76%)
ApTnplakn unéptaon Nat 199 (78%) 156 (60%) <0.001
Oyt 57 (22%) 101 (40%)
Xpovia anodpaKTKN Na 24 (9%) 28 (11%) 0.672
TVEULOVOTIABE LA OxtL 232 (91%) 229 (89%)
loxoupkn voéoog tou Na 44 (17%) 40 (16%) 0.706
pHuokapdiou Oyt 212 (83%) 217 (84%)
HAwia (€tn) 70.1 (10.1) 70 (9.8) 0.887
ZWHATLKO Bapog 87.8 (15.5) 83 (15) <0.001
(xt\woypayp)
Yoc (e) 171.6 (7.5) 172.5 (8.4) 0.174
BMI (kg/m?) 29.8 (5) 27.9 (4.7) <0.001
Mepidépela péong (ex) 105.6 (11.5) 103.6 (10.2) 0.046
Mepldépela Loyiou (ek) 103.4 (5.4) 103 (4.5) 0.451
Avaloyia mepidpépelag 1.02 (0.08) 1(0.07) 0.024

péong-Loxiou

S O KOTNYOPLKEG METOPANTEG Ttapouotalovial we aplOpOC (%) KoL OL CUVEXELG WG HEON TLUN

(Ttumikn amokAwon)

Nivakag 1. Anpoypadikd XapakTnpLloTikd acBevwy Kal HopTUPWV 0TO GUVOALKO Selypa tng

HEAETNG
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Smoking

<1 k>1 K[|
s Pk Former

/da /da

Bladder_cancer

Yes

Ewkova 12. Mosaic plot mou anelkovilel Tn ox€on HETAL Xpriong Kamvou Kat epdaviong
KOPKIVOU KUOTEWG
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Residence
Rural Suburban Urban

Not related

Occupation

Bladder cancer

Related
Yes

Ewkova 13. Mosaic plot mou armetkovilel tn ox€on HeTAEL TOMOU KOTOLKIOG KOl ETTAYYEAUATOC
UE TNV epdavion Kapkivou Tng KUOTEWG

ZTNnV UMo-avaAucon Tou Tipaypatonol)onke pe Baon to $pUAo Twv acBeVWY, OTIG YUVALKEG TO
oog, n mepldépela péong Kat oyxiov kabwe kal n avaloyia neplpépelag péong-Loxiov &e
SlEPepaV ONUAVTIKA HETAEU aoBeVWY Kal HAPTUPWY, EVW TO CWHATIKO Bapog (74.5 vs 67,
p<0.001) kot to BMI (29.1 vs 27, p=0.014) Atav peyaAluTtepa oTou¢ aoBeVEIC CUYKPLTIKA UE
TOUC HAPTUPEC. TOo cwHATIKO Bapog (89.4 vs 85, p<0.001), to BMI (29.8 vs 28, p<0.001), n
nepldpépela péong (106.4 vs 104.1, p=0.02) kai n mepidpépeta woyiov (1.03 vs 10.1, p=0.005)
ATAV ONUOVTIKA UYPNAOTEPEC OTOUG aOBEVEIC OUYKPLTIKA HME TOuG MAapTupeg. OAa Ta
QVOPWTTOUETPLKA XOPAKTNPLOTIKA TWV A0BEVWV Kol TwV HapTUpwV BACEL TNG avaAuong ava
dUAo amnelkovilovtal otov Mivaka 2.
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MetaBAntn Kapkivog Fuvaikeg p-value Avbpeg p-value
KUOTEWG
JWHATLKO BApog Nait 74.5 (68-83) <0.001 89.4 (14.8) <0.001
(xA\loypap) OxL 67 (65-71) 85 (14.6)
Ydoc (ex) Na 160 (157-164) 0.922 173.4 (6.1) 0.194
OxL 160 (156-163) 174.2 (7.3)
BMI (kg/m?) Nat 29.1 (26.3-33.5) 0.014 29.8 (4.9) <0.001
Oxt 27 (24.7-27.9) 28 (4.8)
MNepldépela péong (ek) Nait 97 (88-113) 0.944 106.4 (10.7) 0.02
Oxt 105 (88-108) 104.1 (9.7)
MNepldépela Loyiov (ek) Noait 105 (97-111) 0.835 103.1 (4.8) 0.392
OxL 104 (103-106) 102.7 (4.1)
Avaloyia repidépelag Nat 0.95 (0.85-1.02) 0.977 1.03 (0.07) 0.005
péong Loyiou OxL 0.99 (0.85-1.05) 1.01 (0.07)

# To Wilcoxon rank sum test with continuity correction xpnolpomnotibnke yia tn cUykpLon
TIOOOTIKWV UETAPANTWY OTLC yuvaikec, evw to Welch two sample t-test yia tn oUykplon
TLOOOTIKWV METAPBANTWY OTOUC AVOpPEC

S OL TTOOOTIKEG peTaBANTEG mapouatdlovtal wg Stdpeon tiun (25"-75" ekatootiaia povada)
YLOL TLC YUVOIKEG KOl WG METN TLUNA (ETUTIKN amOKALON) Lo TOUG AVEpPES

Nivakag 2. AvOpWITOUETPLKA XAPAKTNPLOTIKA AcOEVWY Kal LopTUPWY O€ AVOPEC Kal
Yuvaikeg

To HOVTEAO HOVOTIAPOYOVTIKNG, OSLWVUMIKAG AOYLOTIKNG ToAlvépoOunong He To omoio
aflohoynBnkav OAeg oL avefdptnteq MUETOPANTEC OXETIKA WE TNV emibpacn Toug oTnV
gudavion kapkivou tng oupodoxou KUotewg (nAkia, BMI, cwpatikd Bapog, uyog,
niepldEpela péong, mepldEPeLa Loxiou, avaloyia meplpEpelag HEONG-LOXLoU, Xprion Karmvou,
TOMOG Katowkiag, emayyeApa) avedel§av onpavikn enidpaon tng nAkiag (OR 1.04, 95% ClI:
1.01-1.06, p=0.002), Tn¢ un xpnong kamvou (OR 0.13, 95% Cl: 0.07-0.24, p<0.001) kat TG
AOKNONG EMAYYEALOTOG TTOU OXETLLETAL E TOV KapPKivo TNG kKUotewg (OR 8.05, 95% ClI: 2.49-
33.45, P<0.001). Nopopolwg, TO HOVIEAO TTOAUTIOPAYOVTIKAC AOYLOTIKAG TTAALVSPOUNONG
€6¢elée mwg n nAwkia (OR 1.03, 95% Cl: 1-1.05, p=0.02), n un xprion kamvou (OR 0.12, 95% ClI
0.07-0.23, p<0.001), kaBwc KAl N AoKNON EMOYYEALATOG TTOU OXETLIETAL PE TOV KOPKIVO TNG
oupobdoxou kuotng (OR 7.45, 95% Cl: 2.53-27.93, p<0.001) Atov ONUOAVTLKOL TTPOYVWOTLKOL
TLOPAYOVTEG yla TNV EUPAVLION KapKivou TNE oupodoxou KUOTEWGS. OAa TAL OMOTEAEGOTA TNG
Aoylotikn g maAwvdpounaong amnewkovilovtal otov Mivaka 3.
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‘OMAeg ot ave€dptnteg HeTABANTEG M&vVo oL GNUAVTLKOL TIPOYVWOTLKOL TTaLPAYOVTEG

MetaBAntni OR 95% ClI p-value MetafAntn OR 95% Cl p-value
HAwia 1.04 1.01-1.06 0.002 HAwla 1.03 1.00-1.05 0.02
BMI 1.14 0.07-1.88 0.6
Swpatkd apoc | 1.01 | 0.86-1.19 | 0.87
‘Yyog 1.00 0.86-1.18 0.97
Mepudépela 1.07 0.59-1.96 0.84
HéEong
Mepudépela 0.85 0.46-1.54 0.60
Loxiou
Avaloyia 0.84 0.35-1.35 0.79
nepldpépelag
péong-Loxiou
Xpnon =20 1.24 0.61-2.53 0.55
tolydpwv/nuépa
Npwnv 09 | 049-165 | 0.74
KQTVLOTNG
Karmvou Karvou
KwpomnoAn- 1.49 0.49-4.42 0.48
ULKpR TIOAN
AOTLKN TIEPLOXN 0.79 0.28-2.11 0.64
EmayyeApa 8.05 | 2.49-33.45 | 0.001 EmayyeApa 7.45 2.53-27.93 | <0.001
OXETLWIOUEVO UE OXETWOWEVO UE
Kapkivo Kapkivo
KUOTEWC KUOTEWCG

Nivakag 3. AnoteAéopata ¢ SLwVULKAG AOYLOTIKAG TTaAlvdpopnong yLa tnv epudavion
KapKivou tTnG oupodOXoU KUOTEWG

5. 2YZHTHzH

To auvénuévo owpatikd Bapog £xel ouoxetoBel pe Siadopoug TUTIOUG KaKONOELAgG.
JUYKEKPLUEVQ YLOL TOV KOPKIVO TNG 0upoSOXoU KUOTEWG, UTIAPXOUV aVTIKpouOueva dedopéva
otn BiBAoypadia Seixvovtag pia mbav ocuoxétwon. OL Qin et al otn ocuotnuatikn
avaokomnon Kat peta-availuon 11 peAetwyv KoOPTNG oV Tipaypatonoinoay, €dstav avénon
Tou Kvduvou katd 10% otoug maxuoapkoug avBpwroug (50), evw o€ mio mpdodatn HETA—
avaAucon n epeuvnTkA oG opdda avadépel oxupn cuoxétion otoug avdpeg (12-14%
avaAoyws tng katnyopiag BMI) kot oe OAEG TIG NMELPOUG EKTOC OUWCG tnG Eupwring (48). To
avénuévo VYOG EXeL EMIoNG CUOXETIODEL pHe augnuévn MBavVOTNTA KAPKLVOYEVESNG, UE TNV
e€éxovoa Bewpla va umootnpilel mwg auénuévog aplBUog KUTTAPWY 0dnyel oe peyoAlTeEPN
TOAVOTNTA KAPKLVOYEVESNG AOYW HEYOAUTEPOU aplOpOU KUTTAPIKWVY Slatpecswv. QoTooo,
Sladopeg peléteg Sev avéSelEav ONUAVTLIKI CUCXETION ME TOV KAPKIVO TG oupoddyou
KUOTEWC (48). H mepidpépela tng péong Bewpeital SelkTng KEVIPIKOU TUTIOU TTAXUCAPKLG Kall
Sev elval KaAd HeAETNUEVO av CUCXETILETAL PE TNV ERdAvion Kapkivou TnG kUoTewc (48). H
mapovoa UEAETN 00DEVWV-HOPTUPWY ElvaL N TPWTN TIOU TpayUatonoleital o EAAnVIKO
MANBUOUO avadoplkd e TNV eMibpacn TwWV AVOPWTTOUETPLKWY XOPAKTNPLOTIKWY OTNV
EUPAVLION KOPKIVOU KUOTEWG KOL AVESELEE TTWG UTIAPXEL TILO V) CUOXETLON HETAEY auEnuEvou
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owpatikou Bapoug/BMI, auénuévng mepldpépelag péong, Xpnong Koamvou, GOKNoNG
EMOYYEAUOATOC OXETIKOU HE TOV KOPKIVO TNG KUOTEWG, QPTNPLAKAG UTEPTAONC KoL
cakyopwdoug SlaBAtn He TNV emiMTwon tNG VOOOU, EVW TO MOVTEAO TTOAUTIOPAYOVTLKAG
AOYLOTIKNC TTAALVOPOUNONG £6€LEE ONUOVTLKY CUCXETION UETAEL TN EUPAVLONG TNEG VOCGOU Kall
NG NAKLAG, TNG XPNONG KAvoU KoL TNG AoKNOoNG EMAYYEAUOTOC TTOU OXETI(ETAL UE KAPKivo
KUOTEWCG.

Aadopol mabBoduacioloyikol pnxaviopol £ouv mpotabel yla va GUVSECOUV TNV MaXUooPKia
HE TNV eRdAvion KapKivou TNG KUOTEWG. Mia oo TIG TILo EUPEWG aMOSEKTEG Bewpleg elval n
ouvUTapén mayxvoapkiog pe oauénuévn avtiotaon otnv WoouAivn, Tou obényel o€
UTIEPTIOPAYWYH LVOOUALVNG KOl akoAoUBwE auénUéVNG UITWTIKAG dpaotnplotntag, Kabwg n
LvooUAilvn &pa w¢ avaBoAlkog mapdyovtog HEow TNG EMaywyng Tne ékppacng tou yovidiou
tou insulin-like growth factor 1 (IGF-1) (51). O IGF-1 evepyomolel HOpLAKA LOVOTIATLA TIOU
EMAYOUV TNV HITWTIKA Opaotnplétnta kat emiPpadivouv to GUGLOAOYLKO HNXAVIOUO
KUTTOPLKNG amomtwong, odnywvtag £tol o auénuévn mibavotnta kapkivoyéveong (51).
Juvdeon umapyel emiong Kot Hetafl cakyxapwdoug StaBntn kat epdaviong tng vooou, mou
uropel va €€nynbel pe tnv mopanavw Bewpla. Mia GAAn Bewpla umootnpilel Mwg oto
Amwdn WOTd UNApXeL Teploola XOANOTEPOANG, TOU amoteAel TMPOSPOUO HOPLO TNG
TEOTOOTEPOVNC, N oMol EVEPYOTIOLEL TOV TTOAAQTTAQCLOCHO TWV EMIBNALOKWY KUTTApwWV (52).
H €kkplon Aemtivng amod tov Amwdn LoTo emiong pnopet va odnynoel oe auénuévo kivbuvo
EUPAVLIONG KaPKivou KUOTEWG, KABWC N AEMTivn EMAYEL TNV VEO-AYYELOYEVEDH KO UMOPEL va
OPACEL UTIOOTNPLKTLKA YLO TOV VEOTIAQOUATIKO LoTO (53). Emiong o Autwdng LoTog umopel va
napeunodiostl Tn puclodoyikn Asttoupyia Twv pLtoxovdpiwy, Ta omola eivat untevBuva yla
TNV OTEVEPYOTIOLNON KAl AMOUAKPUVOT TwV eAeVBEpwWVY KUTTAPKWVY pL{wV, odnywvtag €10l
0T CUCOWPEUCN AUTWV KaL O€ KUTTAPLKO 0EELOWTLKO OTPEG TTOU EUVOEL TNV KAPKLVOYEVEDH
(54).

Toco otnv umapyouoa PBiPAloypadia 600 Kal otnv mapoloa UEAETN mapaTnpoUVTaL
SladopEg otn cuoxétion tnG endaviong Kapkivou oupodoxou KUOTEWG-AVOPWITOUETPLKWV
XOPAKTNPLOTIKWV HETAEL TwV V0 GUAWV. O TPOOTATEUTIKOC POAOG TWV OLOTPOYOVWV UTTOPEL
va g€nynoeL HePIKWE aUTEC TG Sladopég (55-56). O Sladopég Mou UTIAPXOUV UETAEY TwWV
NMeipwv prmopouv va eEnynBouv 1éoo amnod tic Stadopég oto yovidiwpa Twv pulwv, aAAd Kat
and TG Stadopetikeég dlatpodlkéG cuvnBeleg mou elval yvwoto nwg dadpapatilouvv
ONUAVTIKO pOAO oTNnV Kapklvoyéveaon. 2tnv Eupwnn ot oxéoelg petafl avénuévou BMI kat
KAPKIVOU KUOTEWCG 8&V NTAV ONUAVTIKEG OMwG GAVNKE OTNn META-QVAAUGCNH OTnV omoia
ouunepleAndOnoav meploocotepol and 50 eKATOUMUPLO CUPUETEXOVTEG, €K TWV OMOlwv
nepimou 90.000 ntav aoBevel¢ pe Kapkivo KUOTEwC (48). & plol ETIKOULPOTIOLNHEVN
avaokomnnon tng BpAloypadiag kot pHeTa-avaluon, n €PEUVNTIKA HaG opada e§€taoe TN
OUOYXETION KATAVAAWONC GPoUTWV Kol AOXAVIKWY HE TOV Kapkivo tng kuotewg (57). Ta
anmoteAéopato GAVEPWOAV TTWE N KATAVAAWGCH €0TIEPLOOELS WV UTTOPEL va EXEL TIPOPUAAKTIKO
POAO, av KoL 8V EMITEUXONKE OTATLOTIKA onUavTKotnTa (57). OAeg oL avaAloelg 6oov adopa
TV KatoavaAwon ¢GuAwdwv [ MpAcwvwv AaXOoViKwy, HoUPwV aAAA KAl n OCUVOALKN
ouvduaoTiky KatavaAwon ¢poUTwv Kal Aoxavikwyv O& dailvetal va mailel dlaitepo
TIPOCTATEUTIKO pOAo (57). Itnv mapovoa PEAETN aocBevwv-poptupwy o Seiypa EAAAVWVY
000evwy e KOPKIVO KUOTEWC, SLATILOTWONLE Ui CUCXETION METAEU QUENUEVOU CWHATLKOU
Bapoug/BMI kot Teplpépelag PEONG HE TOV KAPKIVO TNG KUOTEwG, aAAd outo &ev
emBefatwbnke oto POVTEAO AOYLOTLKAG TTOALVEpOUNONG oTabuilovtag OAEC TIG AVEEAPTNTEG
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HeTABANTEG, TO omoio emBePaiwaoe TN CUCKETION UE TOUG YWWOTOUG TTAPAYOVTEG KvSUVou
(nAwia, kamviopa, emayyeApa). To UPog Kat n eplpEpeta woyiov b SlEpepav peTAty TwV
6Uo opddwv.

AUt n UEAETN aoBevWV-UAPTUPWY TAPOUCLATEL CUYKEKPLUEVOL UELOVEKTAUATA OTMWE TO
OXETLKA ULKPO Selypa KoL TN KN EKTIHNON TwV SLATPOPLIKWY CUVNOELWV TWV CUHUETEXOVIWV.
MapoAa autd elval n TPWTIN TOU EKTIUA TN OUCXETION TwV avOPWITOUETPLKWV
XOPOAKTNPLOTLKWV LLE TOV KOPKIVO TNG oupodoxou KUoTtewc o EAANVEC aioBeveig Kat Ymopel va
anoteA€éoel T Baon yla LEANOVTIKEG LEYOAUTEPEC TIOAUKEVTPIKEG UEAETEC.

6. ZYMNEPAZMATA

H euddvion kapkivou tng oupodoOXou KUOTEWG OUVOEETAL LOXUPA LE CUYKEKPLUEVOUC
OULTLOAOYLKOUG TIAPAYOVTEC OTIWE N XPNON KOIvouU, n EMOYYEAUATIKY) €KOEON 0 XNUIKA, N
au&avopevn nAkia, n aktivoBoAia kat ol Xpovieg AoLUwEELS. Alddopeg LEAETEC avESELEaV pia
000evn cuoXETLon HETAEL TwV SLadopwv avOPWITOUETPLKWY XOPAKTNPLOTIKWY KAL TNG VOOOU,
n onoia Opwg dev NTAvV onUavtkn o€ Eupwnaikeég xwpeg. Mapopoiwg, otnv mapovoa PEAETN
aoBevwv-paptupwv o€ EAANVIKO TANBuopO, PPNAKOUE ONUAVIK) CUOXETION HETALL
auvénuévou cwpatikol Bapoug/BMI, auvénuévng meplidepelag pPEon HE TNV VOOO, aAld
XPNOLLOTOLWVTAC TOAUTIAPAYOVTLK OVAAUCN QUTEC Ol ouoxetioelg e€adaviotnkav Kol
ermuPBefatwbnkav Hovo oL yvwotol emBapuvTikol mapayovteg (nAKia, KAmviopa, emayyeApa
OXETLKO LLE TNV VOOO).

7. NEPIAHWH

Eloaywyn: MNapdyovteg KvdUVOU OMwGE TO KATIVIOUA, N aKTWVOPBOALQ, oL XpOVLIEG AOLUWEELS Kall
N EMOyYEAUATIKI) €KOEONC Ot KAPKLVOYOVEC XNHIKEC OUCLEC €XOUV OUCXETIOTEL HPE TNV
eudavion kapkivou tng oupodoxou KUoTew. H cuoxétion HeTafl auénpévou CWHATIKOU
BApouc Kal Tou KOpKivou KUOTEWC eival apdlofntiolun. O OKOMOG QUTAG TNG HEAETNG
000evwv-paptipwy eivat va aflodoynbel n oxéon Twv avOpWITOUETPKWY XOPOAKTNPLOTIKWY
LE TOV Kapkivo Tn¢ oupoddyou KUOTewG o€ Selypa EAAf VWV OUUUETEXOVTWV.

MéEJobotr: Auti n HeAETn aoBevwv-paptupwv Tpaypatonoldnke oe  tpltofabuio
voooKouelo otnv EAAGSa, pe toug aobBeveic va adopouv acBeveic pe Sayvwon un-
HLOSLINONTIKOU Kapkivou oupodoxou KUOTEWG €vtOg TNG TeAeutaiog Oletiag Kal TOug
HapTUpeC acBeveic mou voonAeUtnkav oTo 810 VOoOKOUELD yla AOyo GANO €KTOC Qo
kKakonBela kol OxL vOoo OXETWOUEVN HE TOUG YVWOTOUG QLTLOAOYIKOUG TtAPAYOVIEG TOU
Kapkivou KUOTEWC. Ta OVOPWITOUETPLKA XOPOAKTNPLOTIKA TIOU UETPAONKAV  OTOUG
CUUMETEXOVTEG NTAV TO CWHATLKO Bdpog, To U og, o deiktng palag cwuatog, n nepldpépeLa
HEoNG Kal oxiou. OAe¢ ol avaAUOELG TipayUaTono)Onkoy e Tn oTatlotiky yAwooa R
(Vienna, Austria).

AnoteAéguarta: H oUykplon Twv 800 opadwv aveédelée OTL oL aoBEVELG e KAPKIVO KUOTEWG
£€XOUV HeYAAUTEPO CWHATLKO Bapog, Seiktn palag cwHaTog Kal TePLPEPELO LECNC CUYKPLTIKA
HE TOUG MApTUPEC. QOTOCO, N TIOAUTIOPOYOVTLKY), SLWVUULKA AoyloTiky maAwvépounon
ermuPBePaiwoe povo v nAwkia (OR 1.03, 95% Cl: 1-1.05, p=0.02), tn un xprion karmvou (OR0.12,
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95% Cl: 0.07-0.23, p<0.0010 KoL TNV ACKNON EMAYYEALOTOC CUOXETWOUEVOU LE KOPKIVO
kKUoTewg (OR 7.45, 95% Cl: 2.53-27.93, p<0.001) wg onUAVTIKOUG MAPAYOVTEC TPOYVWONC.

Juunepaguata: H sudavion Kapkivou tng oupodoxou KUOTEWC CUVOEETOL LOXUPA UE
OUYKEKPLUEVOUG OULTLOAOYLKOUG TTAPAYOVTEG OTIWE N XPNoN KAmvou, n emayyeALOTIKA €kBeon
o€ XNULKA, N avfavopevn nAtkia, n aktivoBoAia Kot oL Xpovieg AoLUWEELG. ALAPOpPEC UEAETEG
avédeltav pila aoBevr) cuoXETION LETAEL TWV SLaPOPWYV OVOPWITOUETPLKWY XOPAKTNPLOTIKWVY
KOl TNG VOOOU, N omoia 0pw¢ Sev ATav onpavtiki oe Eupwnaikés xwpeg. Napopoiwg, otnv
napovoa HeAETN acBevwv-paptUpwy oe EAANVIKO MANBUGLO, BPAKAE ONUAVTLKI) CUCKETLON
petafl auénpuévou ocwpatikol Bapouc/BMI, auénuevng nepidbepeLag HEon HE TNV VOOO, Al
XPNOLLOTIOLWVTOCG TIOAUTIOPOYOVTLK) AVAAUCN OUTEG OL CuOoxeTioelg efadaviotnkav Katl
emBefawwbnkav povo ol yvwotol emPapuvtikol mapayovteg (NAKia, KATvVIoUa, EMAYYEAUQ
OXETLKO LE TNV VOOO).

8. MEPIAHWH ZTHN AITAIKH TAQ2zZA

Background: Risk factors like smoking, radiation, chronic infections and exposure to
occupational chemicals are strongly associated with occurrence of bladder cancer.
Association between increased body weight and bladder cancer has been controversial. The
aim of this case-control study is to evaluate association of anthropometric characteristics on
bladder cancer incidence in Greek population.

Methods: This case-control study was conducted at a tertiary hospital in Greece with cases
being patients with bladder cancer diagnosed within the last 2 years and controls patients
admitted to hospital for reason other than cancer and not related to common risk factors
related to bladder cancer. Anthropometric characteristics like weight, height, body mass
index, waist and hip circumference were measured. Analyses was done with R (Vienna,
Austria).

Results: Comparison between groups showed that patients with bladder cancer had higher
weight, BMI and waist circumference compared to controls. However, multivariate, binomial
logistic regression showed that only age (OR 1.03, 95% Cl: 1-1.05, p=0.02), no use of smoke
(OR0.12,95% Cl: 0.07-0.23, p<0.001) and occupation related to bladder cancer (OR 7.45, 95%
Cl: 2.53-27.93, p<0.001) significantly predicted the incidence of bladder cancer.

Conclusions: Bladder cancer incidence is strongly linked with specific risk factors such as
smoking, occupation with exposure to chemicals and smoke, increasing age, radiation and
chronic infections. Several studies have shown a weak association between anthropometric
characteristics and bladder cancer, although most studies in European populations did not
confirm these findings. Similarly in our case-control study in a Greek population, we found
potential relationship between increased weight/BMI and waist circumference with bladder
cancer, but the association disappeared in multivariate analysis.
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Background: Risk factors like smoking, radi-
ation, chronic infections and exposure to
occupational chemicals are strongly associated with occurrence
of bladder cancer. Association between increased body weight
and bladder cancer has been controversial. The aim of this case-
control study is to evaluate association of anthropometric char-
acteristics on bladder cancer incidence in Greek population.
Methods: This case-control study was conducted at a tertiary
hospital in Greece with cases being patients with bladder cancer
diagnosed within the last 2 years and controls patients admitted
to hospital for reason other than cancer and not related to com-
mon risk factors related to bladder cancer. Anthropometric
characteristics like weight, height, body mass index, waist and
hip circumference were measured. Analyses was done with R
(Vienna, Austria).

Results: Comparison between groups showed that patients with
bladder cancer had higher weight, BMI and waist circumference
compared to controls. However, multivariate, binomial logistic
regression showed that only age (OR 1.03, 95% CI: 1-1.05,

p = 0.02), no use of smoke (OR 0.12, 95% CI: 0.07-0.23,

p < 0.001) and occupation related to bladder cancer (OR 7.45,
95% CI: 2.53-27.93, p < 0.001) significantly predicted the inci-
dence of bladder cancer.

Conclusions: Bladder cancer incidence is strongly linked with
specific risk factors such as smoking, occupation with exposure
to chemicals and smoke, increasing age, radiation and chronic
infections. Several studies have shown a weak association
between anthropometric characteristics and bladder cancer,
although most studies in European populations did not confirm
these findings. Similarly in our case-control study in a Greek
population, we found potential relationship between increased
weight/BMI and waist circumference with bladder cancer, but
the association disappeared in multivariate analysis.

Summary

Key worps: Bladder cancer; BMI; Anthropometric characteris-
tics; Epidemiology; Weight; Height; Waist circumference; Hip cir-
cumference.
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INTRODUCTION

Carcinoma of urinary bladder represents the tenth most
common malignancy worldwide when both genders are
considered, but the seventh for men and represents a

major financial healthcare burden, with most recourses
directed towards long-term follow-up and treatment of
complications (1). Epidemiology differs among countries
due to differences in lifestyle habits, environmental con-
ditions, and diagnostic patterns (2), with reported inci-
dence ratio in European countries ranging between 4.6
for women and 20 for men (1). One of the most identifi-
able causes of bladder cancer is use of tobacco, either
directly or even through environmental exposure, due to
contained polycyclic aromatic hydrocarbons and aromat-
ic amines (3), with nearly one out of two cases being
attributed to it (4). The relationship between tobacco use
and disease incidence is considered dose-related and
increases the risk by three-fivefold (5). Workers occupied
in industry of painting/dye, metal, petroleum and ship
construction are also at increased risk due to occupation-
al exposure to aromatic amines/polycyclic hydrocarbons
and chlorinated hydrocarbons, accounting for nearly
10% of diagnoses (2, 3, 6, 7). Studies have shown that
miners, workers in leather and rubber industry, vehicle
drivers, firefighters and hairdressers are more frequently
diagnosed when working more than 10 years (8, 9).
Quantity or arsenic and trihalomethanes in drinking
water are potentially implicated according to some
reports in bladder cancer pathogenesis as well (2, 7, 10).
Exposure of pelvis to ionizing radiation and administra-
tion of pioglitazone or cyclophosphamide have also
revealed a positive correlation with bladder cancer, while
chronic mucosal lining irritation either from foreign bod-
ies (long-term indwelling catheter) or infections
(Schistosoma haematobium) are also considered risk factors
2,7,11).

Obesity is considered a pandemic with reported preva-
lence ranging between 30-60% across countries (12),
while numerous studies have indicated increased body
mass index (BMI) as an etiological factor for neoplastic
disease (13). Kanabrocki et al. were the first who men-
tioned a positive correlation between bladder cancer and
obesity back in 1965 (14), with subsequent cohort stud-
ies trying to quantify this risk showing conflicting results.
Up to date the most comprehensive systematic review of
literature including a total cohort of nearly 50 million
participants and almost 90000 cases of bladder cancer

Archivio Italiano di Urologia e Andrologia 2023; 95, 1

76

ABnrva, Mdaptiog 2023



L. Tzelves, S. Katsimperis, T. Bellos, et al.

showed that increased risk existed in overweight men by
12% but not overweighted women, while both obese men
and women shoed increased risk (14). Height did not
seem to correlate with diagnosis, while data for waist cir-
cumference was limited and indicated an increased risk
only in men by 18% (14). According to authors, sub-
group analysis according to geographical region showed
that for European populations all associations disap-
peared, while persisted for Asia, Australia, and America,
raising the question whether Mediterranean diet which is
commonly followed in several European countries
accounted for these discrepancies (14).

The aim of this case-control study is to investigate the effect
of increased BMI and anthropometric characteristics such
as weight, height, waist, and hip circumference to bladder
cancer diagnosis, in a sample of Greek patients.

METHODS

Patients and controls

All participants in this case-control study were admitted
in Urology Department of Sismanoglio Hospital, a tertiary
hospital in Athens, Greece between 2018-2022. Cases
were defined as patients older than 18 years old, men or
women, diagnosed with transitional cell non-muscle
invasive bladder cancer within the last two years from
their entry in the study, who were admitted for manage-
ment of their bladder cancer, or a complication related to
it. Exclusion criteria were age < 18 y/o, denial to partici-
pate in the study, extreme weight gain or loss (> 15 kg)
during the last 5 years, histological type other than pure
urothelial carcinoma, stage > T2, radiation treatment in
the past, known history of long-term infection with
Schistosoma Haematobium or history of other type of
malignancy in the past. Controls were consecutive
patients who were admitted at the Urology Department of
the hospital between 2018-2022, did not have a history
of bladder cancer or other neoplastic disease in the past
and who were managed for a condition not related to
smoking or other risk factors known to lead to bladder
cancer (smoking, exposure to chemicals related to blad-
der cancer, radiation, chronic infections of the bladder).
Such conditions were benign prostatic hyperplasia, uri-
nary tract infections, hydrocele and varicocele. All
patients, both cases and controls, were informed about
the study and were included only when they provided a
written informed consent regarding their participation.
Study protocol was approved by the Sismanoglio Hospital
Institutional Review Board and all principles of Helsinki
Declaration regarding patients’ rights were followed (15).

Data collection

After their admission all participants were interviewed
regarding their baseline characteristics and disease spe-
cific history using a structured proforma. Age, presence of
comorbidities (diabetes mellitus, ischemic heart disease,
hypertension, chronic obstructive pulmonary disease),
history of smoking, type of occupation and information
regarding bladder cancer (TNM, previous treatment)
were recorded. Smoking was stratified to the following
categories: never used smoke, former smokers, current

smoking < 20 cigarettes/day or current smoking > 20 cig-
arettes/day. Occupation was categorized as non-related to
bladder cancer or related to bladder cancer (working in
industry where metal, paint/dye, tobacco, petroleum was
manufactured or processed, hairdressers, firefighters,
workers in ship construction).

Body weight and height were measured on the day of
admission by hospital staff not aware of the presence or
not of bladder cancer, while BMI was measured using the
Quetelet’s formula (weight divided by squared height -
kg/m?). Waist circumference was measured at the point
lying in the middle of the distance between the lower rib
and iliac crest, while hip circumference was measured
above the buttocks. All measurements were performed
with patients wearing only light clothes.

Sample size calculation

In order to calculate the sample size, we took into con-
sideration the incidence of increased BMI in Greek popu-
lation (30%) and we calculated the study sample size to
500 participants in total to test for a difference in BMI of
10% between cases and controls (the difference in risk
according to literature) and achieve statistical power of
80%. The proportion of cases to controls was 1:1.

Statistical analysis

Continuous variables are described as mean + standard
deviation or median and range, according whether normal
distribution was followed or not in each variable.
Categorical outcomes are described with numbers and
proportions. Two sample t-test or Wilcoxon rank sum test
with continuity correction were used to compare groups
regarding continuous outcomes, according to whether
normal distribution was followed or not, respectively.
Chi-square test or Fisher's test were used to compare
groups regarding categorical outcomes. A univariate, bina-
ry, logistic regression analysis was performed to determine
which independent variables show an important effect on
incidence of bladder cancer, while multivariate, binary,
logistic regression analysis was subsequently conducted to
assess whether independent variables showing significant
effect on univariate regression show effect also on multi-
variate analysis. Odds ratios (ORs) and the corresponding
95% confidence intervals (CI) were calculated by univariate
and multivariate logistic regression analysis. Significance
was set at p < 0.05. For all analyses, R statistical software
(Vienna, Austria) was used.

ResuLTs

A total of 513 participants were included in this analysis,
with 256 being cases and 257 controls. The majority of
cases (85%) and controls (87%) were males, while com-
parison between groups revealed that presence of chron-
ic obstructive pulmonary disease, ischemic heart disease,
age, height, and hip circumference were not significantly
difference between cases and controls. Controls reported
more frequently zero use of smoke compared to cases
(57% versus 14%, p < 0.001). Fewer cases reported resid-
ing in urban areas compared to controls (70% versus
85%, p < 0.001) and more cases answered being occu-
pied to a field related to bladder cancer than controls
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Table 1. Figure 1.
Baseline characteristics of patients and controls Mosaic plot on effect of smoking on bladder cancer incidence.
in overall sample population.
<1pack >1pack Smoking
Variable Values Bladder cancer | Controls | palue Former No
Gender Males 218 (85%) 24(87%)
Females B(I5K) | 3313
Smoking o 36 (14%) 146 (57%) | <0001 °
Former 112 (44%) 59(23%) z
<Ncigaretes/day | 49(19%) | 28(11%)
> M ciguretes/day | 59 (23%) 2%9%) i
Residence furl area 20(8%) 9(%) | <0001 §
Suburban area ST | 28(11%) H
Utan aea 179(10%) | 220 85%) S,
Dccigation NoleidedtoBCa | Z31(00W) | 53006%) | <0001 3
Related to BCa 26 (10%) 4% §
Diabetes meltus Yes 07 | 2% | <000t o3
No 19(56%) | 195(76%) &
Hypertension Yes 199 (78%) 156 (60%) | <0.001
o 57 (2%) 101 (40%)
Chronic obstructive Yes 24 (%) 8(11% | 0612
pulmonary disease ) mEN) | 29(89%)
Ischemic heart disease Yes ) | wqew | 0706
o 212(83%) 27 (84%)
ge rears) 01(01) | 710098 | 088 Figure 2.
Weight (Xg) 87.8(155) 83(15) | <0001 Mosa:c plot on effect of occupation/residence on bladder cancer
Height (cm) Tisqs | M2s@d | om | incidence.
Bl (kg/m) 235 219(47) | <0001 ——
Waist circumference (cm) 1056(115) |1036(102) | 0.046 Rural Suburban Urban
Hip circumference (cm) 1034 (5.4) 103(45) | 0451
Waist-Hip ratio 1.02(0.08) 1(0.07) 0024
BCa = biedde cancer; BM = body mass icer. § P
Categorical variables are presented as n (%) and continuous variables as and mean (+ SD). ¢ g 5
H ;
(10% versus 2%, p < 0.001). Both diabetes mellitus 8 ]
(42% versus 24%, p < 0.001) and hypertension (78% 3 E,
versus 60%, p < 0.001) were more frequent in cases than g $
controls. Mean weight (87.8 versus 83, p < 0.001) and 1 z
BMI (29.8 versus 27.9, p < 0.001) were higher in cases
than controls, while the same applied for waist circum-
ference although the statistical significance was
Table2. » ) marginal (105.6 versus 103.6, p = 0.046). Waist-
Anthropometric characteristics of patients and controls Hip ratio was higher in cases than controls (1.02
in females and males. versus 1, p = 0.024). All baseline characteristics
[P Batdor comoor | Eomaton ~ e [y bgth for groups and conLrgls are shown.in Table L
- Figures 1 and 2 are mosaic plots showing graphi-
Yeign (0 '"': 7:7‘5((::;? L %‘(ﬁ":;) S cally the effect of smoking and type of occupa-
rermyey = Wy | e | me (é-ll Ty tion/residence on bladder cancer, respeclively:
o 160 (156-163) 14203) In a gender-specific analysis, in women height,
) Ya BiEIng | oo WE@g | <om waist circumference, hip circumference and waist-
No 2 (24.1219) B8 hip ratio were similar in controls and cases, while
Waistcircumlerence (om) Yes I 096 | 06407 | 0@ weight (74.5 versus 67, p < 0.001) and BMI (29.1
No 105 (88-108) 104107) versus 27, p = 0.014) were higher in cases than con-
Hip circumierence (cm) Yes 105 97-111) 08% 1031048 | 032 trols. In men, height and hip circumference were
No 104 (103:106) 1027 (41) similar. Weight (89.4 versus 85, p < 0.001), BMI
Waist-Hip ratio Yes 095(085102) | 0977 103(007) | 0005 (29.8 versus 28, p < 0.001), waist circumference
No 0.99 (0.85-1.05) 101(0.07) (106.4 versus 104.1, p = 0.02) and waist circumfer-
B = b mass inex; SO = standard deviation. ence (1.03 versus 1.01, p = 0.005) were higher in
Moon i St iy st 1 e or coparn o oo s femas, i ek b serp (| cases. compared to control. All anthropometric
mm“mmw? percensie) forfemales and mean 2 50) for maes. characteristics of cases and controls according to
gender-specific analysis are shown in Table 2.
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Table3. ) ) betes mellitus with bladder cancer, while mul-
Results of binomial logistic regression for bladder cancer occurrence. tivariate regression analysis revealed that asso-
Al variables Significant predictors only ciatiﬁn e:dcsils betweep in?rgasin_g age, use of
i T ey TR LT smoke and occupation lying in agreement
with existing literature.

Age 104 101106 0002 Age 103 100105 002 2 Z g A
Various pathophysiological mechanisms have
“F LU OISO been proposed to link obesity with increased
Weght %L ofr risk for bladder cancer. One of the most estab-
Heignt 100 0g65118 087 lished is the co-existence of obesity with
Waist circumference 107 05319 084 insulin resistance which lead to overproduc-
Hip circunference 085 046154 080 tion of insulin; insulin induces mitosis and
WaistHip ratio 084 0313 079 potentially carcinogenesis by increasing
Smoking 220 cigareltes/day 124 061253 055 insulin-like growth factor (IGF-1), which initi-
T 09 081 0M ates molecular pathways for cell proliferation
No smoking 013 007024 <0001 | Nosmoking o ooz <ager | and blocks programmed cell death (17). Link
s TR Y T between diabetes mellitus and bladder cancer
o 5 0.13-2.11 G can be partially explained by this association
2 : o as well. Another mechanism is the excess cho-
Oeripativa lod a BOLT AT 12845 7 0N [ oupation leled ' RCH37.45 20320208 <0001 lesterol in adipose tissue, with cholesterol

BMI = body mass index; BCa = ladder cancer; OR = odds rato; C! = confidence interval

serving as a prodrome molecule for testos-

Univariate, binomial logistic regression evaluating all
continuous (age, BMI, weight, height, waist circumfer-
ence, hip circumference, waist-hip ratio) and categorical
(smoking status, area of residence, occupation) inde-
pendent variables revealed that significant effect on inci-
dence of bladder cancer had age (OR 1.04, 95% CI: 1.01-
1.06, p = 0.002), no use of smoke (OR 0.13, 95% CI:
0.07-0.24, p < 0.001) and occupation related to bladder
cancer (OR 8.05, 95% CI: 2.49-33.45, p < 0.001).
Similarly, multivariate, binomial logistic regression
showed that age (OR 1.03, 95% CI: 1-1.05, p = 0.02), no
use of smoke (OR 0.12, 95% CI: 0.07-0.23, p < 0.001)
and occupation related to bladder cancer (OR 7.45, 95%
Cl: 2.53-27.93, p < 0.001) significantly predicted the
incidence of bladder cancer. All results of binomial logis-
tic regression are shown in Table 3.

DiscussioN

Increased body weight has been associated with several
types of cancer. For bladder cancer conflicting data exist
showing a potential relationship. In their meta-analysis,
Qin et al pooled data from 11 cohort studies and showed
an increased risk of bladder cancer incidence by 10% in
obese people (16), while a more updated analysis showed
that the association is stronger in men (12-14%) and in
continents other than Europe (14). Increased height has
also been implicated in carcinogenesis with the assump-
tion that increased number of cells in taller people may be
accompanied by increased chances for mutagenesis.
However, several studies failed to detect such an associa-
tion for bladder cancer (14). Waist circumference is con-
sidered an index of central obesity and is not well studies
regarding its association with bladder cancer incidence
(14). This case-control study is the first one performed in
a Greek population regarding the effect of anthropomet-
ric characteristics on bladder cancer occurrence and
showed a potential association between increased
weight/BMI, increased waist circumference, use of smoke,
occupation related to bladder cancer, hypertension, dia-

terone production, which in turn stimulates

proliferation of epithelial cells (18). Secretion
of leptin by adipose tissue may also contribute to
increased bladder risk, since leptin is a hormone leading
to enhanced angiogenesis and subsequently can nourish
tumor cells (19). Adipose tissue is considered to lead to
impaired mitochondrial function and increased reactive
oxygen species, due to reduced clearance, thus further
increasing cellular oxidative stress and mutations (20).
Gender specific differences regarding the association of
anthropometric characteristics with bladder cancer inci-
dence are observed both in literature and in our study,
since although increased BMI/weight was seen in both
male and female cases compared to control, increased
waist circumference was seen only in male cases. The
potential protective role of estrogens can explain these
differences (21). Embryological origin of bladder and
prostate is the same from urogenital sinus and androgen-
driven growth of bladder cancer cells can also be a poten-
tial mechanism in men (22). Continent-specific differ-
ences are best explained both by genetic differences on a
population level, but also from dietary habits, which are
known to play a major role in cancer pathophysiology. In
Europe associations between increased BMI and bladder
cancer were not significant in the updated meta-analysis
of nearly 50 million participants (14). In the meta-analy-
sis by Xenou et al, authors examined the association
between [ruit/vegetable consumption and bladder cancer
(23). They found that citrus fruit consumption had a pro-
tective equipment, although not reaching statistical sig-
nificance, while all analyses regarding consumption of
leafy vegetables, dark green vegetables, berries, veg-
etable/fruit or overall vegetable and fruit consumption
did not show a significant protective effect (23). In our
study regarding a sample of Greek patients with bladder
cancer, we detected a potential implication of weight/BMI
and waist circumference in bladder cancer, but this was
not confirmed in multivariate regression analysis where
only well-established risk factors were significant. Height
and hip circumference also were not significantly differ-
ent between the groups.
This case-control study suffers from specific limitations
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such as the relatively small sample size and lack of dietary
habits assessment. However, it is the first one for study-
ing association between a number of anthropometric
characteristics with bladder cancer in the Greek popula-
tion and may serve as a basis for future studies.

CoNcLUSIONS

Bladder cancer incidence is strongly linked with specific
risk factors such as smoking, occupation with exposure to
chemicals and smoke, increasing age, radiation and
chronic infections. Several studies have shown a weak
association between anthropometric characteristics and
bladder cancer, although most studies in European pop-
ulations did not confirm these findings. Similarly in our
case-control study in a Greek population, we found
potential relationship between increased weight/BMI and
waist circumference with bladder cancer, but the associa-
tion disappeared in multivariate analysis.
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with bladder cancer risk: a systematic review and meta-
analysis of longitudinal cohort studies
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Summary

Purpose: The purpose of this systematic review and meta-
analysis was to evaluate the potential associations between
anthropometric characteristics and bladder cancer risk, syn-
thesizing longitudinal cohort studies.

Methods: Literature search across MEDLINE, EMBASE,
Scopus, Google Scholar and Cochrane Central was per-
formed up to December 31, 2019 and data abstraction was
performed independently by two authors. Random-effects
(DerSimonian-Laird) models were used to estimate pooled
relative risks (RR) and 95% confidence intervals (95%CI);
subgroup analyses were performed in geographical region,
mean age, publication year, length of follow-up, sample size,
method of body mass index (BMI) estimation and adjust-
ment for smoking.

Results: 27 studies were included (88 593 bladder cancer
cases in a total cohort of 49 647 098 subjects). Increased

Introduction

Bladder cancer is the ninth most common
cancer worldwide, and sixth most common in de-
veloped countries [1,2]. The natural course of this
disease is considered a major healthcare economic
burden in Western countries [3] with the majority
of costs being directed to surveillance procedures

bladder cancer risk was noted in overweight men (pooled
RR=1.12, 95%CI: 1.04-1.21) but not in overweight women.
Both obese men (pooled RR=1.14, 95%CI: 1.06-1.22) and
women (pooled RR=1.19, 95%CI: 1.02-1.38) showed increased
risk. Interestingly, height increase per 5 cm did not seem to
affect risk of bladder cancer in men (pooled RR=1.03, 95%CI:
0.99- 1.06) and women (pooled RR=1.02, 95%CI: 0.97-1.06).
Larger waist circumference was associated with bladder can-
cer risk in men (pooled RR=1.18, 95%CI: 1.09-1.26) but not
women.

Conclusion: Bladder cancer risk seems to be related with
obesity overall and central obesity in men. In contrast to
other cancer types, height does not seem to affect risk, but
more studies are needed to extract safe conclusions.

Key words: BMI, cohort studies, meta-analysis, obesity,
urinary bladder cancer, waist circumference

and management of complications [4]. Most cases
represent non-muscle invasive disease (70-75%),
while the remaining 25% are muscle-invasive.
Many studies have been conducted to estab-
lish a risk factor profile for bladder cancer. Age is
considered the single most important non-modifi-
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able risk factor, with most patients diagnosed at a
median age of 70 years [5]. Occupational exposure
is associated with slightly increased incidence of
the disease in miners, rubber and leather industry
workers, bus drivers, mechanics, firefighters and
hair dressers especially when working more than
10 years [6-8]. Tobacco smoking has been clearly
linked to bladder cancer occurrence showing a dose-
response relationship, with cigarette use leading to
a3 to 5 fold increase in risk, depending on intensity
and duration of smoking [9]. Other environmental
factors and dietary habits, such as high concentra-
tions of arsenic in tap water [10] radiation exposure
[11] diabetes mellitus [12] high intake of salt and
red meat [13] and Schistosoma hematobium infection,
seem to increase likelihood of bladder cancer.

Owing to the modern lifestyle and unhealthy
eating habits, obesity consists a “pandemic” with
prevalence ranging between 30-60% worldwide for
total overweight and obese people [14]. Overweight
and obese subjects are at greater risk for certain
types of neoplasms [15]. Kanabrocki et al were the
first who linked obesity to bladder carcinoma, back
in 1965 [16] and since then a number of studie-
shave tried to quantify the risk, with conflicting
results.At the level of meta-analyses, in 2011 Qin et
al [17] synthesized 11 cohort studies and detected
a strong relationship between bladder cancer and
obesity, which increased the risk by 10%; in 2015,
Sun et al [18] confirmed this association. In 2017,
Zhao et al [19] performed a meta-analysis of 14pro-
spective cohort studies and concluded that a non-
linear association between body mass index (BMI)
and bladder cancer exists.

Regarding other anthropometric characteris-
tics, height has been associated with various can-
cers [20]; however, no meta-analysis has evaluated
the association between height and bladder can-
cer risk. In addition, central obesity, reflected upon
waist circumference has not been studied with re-
spect to bladder cancer at the meta-analytical level.

The purpose of this systematic review and
meta-analysis was to synthesize the existing
evidence regarding the association between
overweight, obesity, and other anthropometric
characteristics,namely height and waist circumfer-
ence, with bladder cancer risk in adults, based on
longitudinal cohort studies.

Methods

Search algorithm, inclusion and exclusion criteria

This systematic review and meta-analysis was
conducted according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
Guidelines [21]. Two researchers (L.T., D.X.) performed

82

an electronic review of the literature independently, to
identify published articles in English language across
several databases (MEDLINE, Cochrane Database of
Systematic Reviews, EMBASE, Scopus, Google Schol-
ar) until December 31, 2019. The algorithm used for
search was : (“Urothelium” OR “urothelial” OR “UCC”
OR “transitional cell” OR “TCC” OR “bladder”) AND
(“neoplasms” OR “neoplasm” OR “cancer” OR “cancers”
OR “carcinoma” OR “carcinomas” OR “tumor” OR “tu-
mour” OR “tumors” OR “tumours” OR “neoplasia”) AND
(“prospective” OR “prospectively” OR “follow-up” OR
“followed up” OR “cohort” OR “cohorts” OR “longitudi-
nal”) AND (“overweighted” OR “overweight” OR “BMI”
OR “obesity” OR “body mass index” OR “adiposity” OR
“body size” OR “obese” OR “body weight” OR “height”
OR “waist"). Studies were reviewed by title and/or ab-
stract and the most relevant were full-text reviewed.
Reference lists of included articles and previous re-
views/meta-analyses were searched for relevant studies
(“snowball procedure”). Only cohort studies focusing on
the association of anthropometric characteristics with
risk of bladder cancer in men or women were consid-
ered eligible, while comments, expert opinions, case-
control and caseseries studies were excluded. Eligible
articles examined the association between various an-
thropometric characteristics (BMI, height, waist to hip
ratio, waist circumference) with incidence of urinary
bladder carcinoma.

‘When studies’ populations overlapped, only the
study with the larger cohort and longer follow-up pe-
riod was included. Disagreements were resolved upon
consensus with a third, independent reviewer (T.N.S.).

Data abstraction

Two authors (L.T.,, D.X.) performed data abstraction
independently based on a standard spreadsheet record-
ing study information (year of publication, journal, first
author, baseline characteristics of cohorts, sample size,
age mean/ range, cases of bladder cancer, method of
measurement of anthropometric characteristics, follow-
up length, period and region where study was conducted
and adjusting factors, as well as statistical measures
used, namely relative risks (RR), hazard ratios (HR) and
person-years).When more than one estimates per out-
come was reported, the maximally adjusted effect esti-
mate was extracted along with the relevant confidence
interval (CI). In case of disagreements, consensus was
reached after consensus with a third author (T.N.S.).

Statistical analysis: meta-analysis

In this study the term “study arms” refers to separate
BMI categories, defined as overweight for BM1=25-30 kg/m?
and obese for BMI>30 kg/m*. Comparisons were made be-
tween overweight/obese with normal weight, separately
for men and women. For the calculation of open-ended
categories =a, the lower bound was multiplied by 1.2,
as indicated by Berlin et al [22]. Subgroup analysis was
performed by different geographical regions incorporat-
ing one study from Israel within Europe group, mean
age (=50 and <50 years), publication year (from 2011 on-
wards and before 2011), length of follow-up (=10 and<10
years), sample size (= 300 000 and <300 000), method of
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BMI estimation (measured; self-reported) and adjustment
for smoking. Calculation of pooled effect estimate was
performed using random effects model (DerSimonian-
Laird, with the estimate of heterogeneity taken from the
Mantel-Haenszel model). Assessment of heterogeneity
between studies was done with Q-statistic (Cochran) and
12 [23]. A synthesis of studies providing incremental es-
timations for height was performed; the effect estimates
were transformed to reflect a 5 cm increase in height
Statistical analysis was performed with STATA/ SE ver-
sion 13 (Stata Corp, College Station, TX, USA).

Assessment of risk of bias

Newcastle-Ottawa scale for observational cohort
studies [24] a nine-item tool of study quality assessment,
was used in order to evaluate each study regarding the
selection of participants, comparability of groups and
outcome assessment. Follow-up cut-off value in order to
give a study a star was set a priori at 10 years, which is
a long enough period to observe neoplasms incidence.
Adequacy of follow-up in terms of loss-to-follow-up was
set at 85% response rate. Two authors assessed the risk
of bias independently (L.T,, D.X.) and disagreements were
resolved by consensus with a third reviewer (T.N.S.).

‘We evaluated existence of publication bias via Egg-
er’s statistical test and visual inspection of funnel plots.

Results

QOverall, 801 abstracts and titles were identified
and screened through literature search. 771 of them
were excluded by title screening due to irrelevance,
while the remaining 30 studies were assessed af-
ter full-text review. Six studies were excluded due
to reporting reasons and one due to language re-
striction (Chinese language). In addition, six more

studies were eligible for inclusion through refer-
ence screening from the included studies (“snowball
procedure”’). The male arm in the study by Jee et al
[25] was excluded due to overlap with the study by
Oh et al [26], which spanned a longer time period
(1992-2001 vs 1992-1995). The male arm of Lee et
al study [27] for waist circumference was also ex-
cluded due to overlap with the study by Choi JB et
al [28]. Finally, after excluding two more studies due
to overlapping populations, 27 studies were eligible
for inclusion (88 593 bladder cancer cases in a total
cohort of 49 647 098 subjects) [25-51]. The process
of study selection is depicted graphically in Sup-
plemental Figure 1.

Overweight/obesity and risk of urinary bladder cancer:
overall analysis and subgroup analyses by geographi-
cal region

Results of meta-analysis regarding association
between overweight, obesity and risk of bladder
cancer is shown in Table 1 for overweight and obese
men and women. Pooled analysis of 17 study arms
examining the risk of bladder cancer in overweight
men resulted in a significant association (pooled
RR=1.12, 95% CI: 1.04-1.21, Figure 1A); a similar
finding was noted in the synthesis of 19 study arms
in obese men (pooled RR=1.14, 95% CL: 1.06-1.22,
Figure 1B). In overweight women pooled analysis
of 16 study arms did not show an increased risk
(pooled RR=1.06, 95% CI: 0.96-1.17, Figure 1C);in
contrast, the synthesis of 15 arms regarding obese
women resulted in a significantly increased risk
(pooled RR=1.19, 95% CI: 1.02-1.38, Figure 1D).

Table 1. Results of the meta-analyses examining the association between BMI and risk of bladder cancer

Overweight Obese
n* RR (95%CI) Heterogeneity n* RR (95%CI) Heterogeneity
By Fp

Men
Overall 17 1.12(1.04, 1.21) 64.8%, <0.001 19 1.14 (1.06, 1.22) 40.9%, 0.033
Geographical region

Australia 1 1.51 (1.15,1.98) % 1 1.70 (1.23, 1.34) %

East Asia 3 1.19 (1.15,1.23) 0%, 0.869 2 1.17 (1.05, 1.29) 0%, 0.383

Europe 9 1.06 (0.95,1.18) 60.8%, 0.009 10 1.11 (0.97, 1.26) 41.6%, 0.080

US/Canada 4 1.19(1.07, 1.32) 0%, 0.955 6 1.12(1.01, 1.24) 34.5%, 0.177
Women
Overall 16 1.06 (0.96, 1.17) 18.0%, 0.248 15 1.19(1.02, 1.38) 40.6%, 0.051
Geographical region

Australia 1 1.30 (0.92, 1.83) % 1 2.03 (1.42, 2.90) %

East Asia 1 1.10(0.75, 1.62) % 1 0.74 (0.27, 2.04) %

Europe 7 1.08(0.91,1.29) 41.0%, 0.118 7 1.08 (0.94, 1.23) 4.8%, 0.390

US/Canada 7 0.98 (0.84, 1.15) 0%, 0473 6 1.23 (1.00, 1.51) 6.9%, 0.373
*number of study arms
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A Swdy %
) RR (95% C1) Weight
Australia !

Laaksonen males BMI 25.0-29.9 (2019) — 151(115,198) 462

Subtotal (I-squared = %, p=.) —_— 151(1.15,1.98) 462
1

East Asia "

Chol JB males BMI 25.0-29.9 (2019) |- 1190115,1.23) 1233

Oh males BMI 25.0-26.9 (2005) ——— 112(089,141) 564

Oh males BMI 27.0-29.9 (2005) —— 116(083,162) 353

Subtotal (I~squared = 0.0%, p = 0.869) 10 119(115,123) 2150
1

Europe :

Haggstrom males BMI 25.4 (2010) e 106(089,1.27) 720

Haggstrom males BMI 27.1 (2010) —— 097(081,117) 698

Larsson males BMI 25.0-29.9 (2007) - 098(080,121) 624

Rapp males BMI 25.0-29.9 (2005) —_— 081(059,1.11) 378

Roswall males BMI 24.52-26.45 (2014) ——— 120(1.01,143) 740

Roswall males BMI 26.46-28.96 (2014) e 111(093,133) 722

Samanic males BMI 25.0-29.9 (2006) - ! 094(086,1.03) 1062

Song males BMI 25.0-27.4 (2014) E 148(095,231) 222

Song males BMI 27.5-29.9 (2014) | —————> 195(1.24,308) 214

Subtotal (I-squared = 60.8%, p = 0.009) <> 106(095,1.18) 5380

. 1

US/Canada '

Andreotti males BMI 25.0-29.9 (2010) —_—— 116(075,180) 227

Holick males BMI 25.0-26.9 (2007) —_——— 114(086,151) 442

Holick males BMI 27.0-29.9 (2007) —t— 112(083,151) 407

Koebnick males BMI 25.0-29.9 (2008) ——— 121007137 931

Subtotal (I-squared =0.0%, p = 0.955) &> 119(107,132) 2008
i

Overall (I-squared = 64.8%, p = 0.000) ¢ 112(1.04,1.21) 10000

NOTE: Weights are from random effects analysis :

.3‘25 1 3,{“

B Sudy o
) RR (95% CI) Weight
Australia H
Laaksonen males BMI >=30.0(2019) | —— 170(123,234) 388
Subtotal (I-squared = %, p =) ! -_ 1.70(1.23,234) 388
. 1
East Asia |
Chol JB males BMI >=30.0(2019) ﬂ 117(106,130) 1315
Oh males BMI >=30.0 (2005) 070(022,221) 038
Subtotal (1-squared = 0.0%, p = 0.383) <.> 117(105,129) 1353
Europe :

Haggstrom males BMI 30.8 (2010) o 113(094,135) 835
Larsson males BMI 30.0-34.9 (2007) —_—— 092(063,1.35) 289
Larsson males BMI >=35 (2007) - 079(029,215) 050
Leiba males BMI >=25.0 (2012) -~ 136(1.08,1.72) 619
Rapp males BMI >=30.0 (2005) - 074(045,122) 185
Roswall males BMI >=28.97 (2014) —e— 125(1.04,150) 825
Samanic males BMI >30.0 (2006) e 091(076,1.09) 839
Song males BMI 30-34.9 (2014) —_t—— 147(085,253) 1.58
Song males BMI >=35.0 (2014) 191(074,495) 055
Wolk males BMI >30 (2001) —te——— 110(078,1.56) 344
Subtotal (I-squared = 41.6%, p = 0.080) <> 111(097,1.26) 4198
US/Canada |

Andreotti males BMI 30.0-34.9 (2010) —_— 141(082,242) 160
Holick males BMI >=30 (2007) 1.01(068,1.50 277
Koebnick males BMI 30.0-34.9 (2008) 1.21(1.03,1.43) 923
Koebnick males BMI >=35.0 (2008) L 125(096,163) 519
Samanic black males BMI >=30.0 (2004) | 085(067,1.08) 599
Samanic white males BMI >=30.0 (2004) 113(1.06,120) 1583
Subtotal (I-squared = 34.5%, p =0.177) 112(101,124) 4061

» 1

Overall (I-squared =40.9%, p = 0.033) ¢ 114(1.06,122) 10000
1
L

NOTE: Weights are from random effects analysis
I

1
.202 495

Figure 1. A: Forest plot presenting the association between overweight and bladder cancer risk in males. Studies are
subgrouped by geographical region. B: Forest plot presenting the association between obesity and bladder cancer risk
in males. Studies are subgrouped by geographical region.
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RR (95% CI) Weight

Australia
Laaksonen females BMI 25.0-29.9 (2019)
Subtotal (I-squared = 9%, p=.)

1.30(0.92,1.83) 705
1.30(092,1.83) 705
East Asla

Jee females BMI 25.0-29.9 (2008)
Subtotal (I-squared = 9%, p=.)

1.10(0.75,1.62) 584
1.10(0.75,1.62) 584

Europe

Haggstrom females BMI 26.4 (2010) 067 (0.44,1.03) 493
Rapp females BMI 25.0-29.9 (2005) 1.35(0.74, 247) 261
Reeves females BMI 25-27.4 (2007) 1.14(097,134) 1924
Reeves females BMI 27.5-29.5 (2007) 1.15(093,1.42) 1455

Roswall females BMI 25.01-28.02 (2014)

097(0.73,1.29) 9.28

Song females BMI 25.0-27.4 (2014) - 259(071,944) 060
Song females BMI 27.5-299 (2014) 269(071,1019) 057
Subtotal (1-squared = 41.0%, p = 0.118) 490> 108(091,129) 5178

1
Us/Canada E
Andreottifemales BMI 25.0-29.9 (2010) - 097(032,291) 083
Cantwell females BMI 25-29.9 (2006) 105(073,151) 653
Holick females BMI 25.0-26.9 (2007) 123(090,169) 811
Holick females BMI 27.0-29.9 (2007) 109(075,158) 617
Koebnick females BMI 25.0-29.9 (2008) —_— 084(062,1.14) 836
Tripathi females BMI 25.04-27.43 2002) —_—— 074041136 271
Tripathi females BMI 27.46-30.67 (2002) —_— 069(038,126) 262
Subtotal (1-squared = 0.0%, p = 0473) <p 098(084,115) 3533
'
Overall (i-squared = 18.0%, p = 0.248) ? 106(096,1.17) 10000
NOTE: Weights are from random effects analysis :
02 i 102
D X =
[ RR (95% CI) Weight
1
Australia |
Laaksonen females BMI >=30.0 (2019) | —— 203142290 93
Subtotal (I-squared = %,p = ) L - 203(142,290) 931
1
EastAsa i
Jee females BMI >=30.0 (2008) - 074(027,204) 195
Subtotal (I-squared = %,p = ) 074(027,204) 195
Europe
Haggstrom females BMI 31.7 (2010) 087(058,131) 793
Rapp females BMI >=30.0 (2005) 160(076,336) 336
Reeves females BMI>=30 (2007) 107(088,130) 1485
Roswall females BMI >=28.03 (2014) 091(068,122) 1115
Song females BMI 30-34.9 (2014) - 263(069,1001) 117
Song females BMI >=35,0 (2014) - > 193(032,1166) 067
Wolk females BMI >28.6 (2001) 1 1200095152 1332
Subtotal (I-squared = 4.8%, p = 0.390) q 108(094,123) 5245
; :
Us/Canada !
Cantwell females BMI 30-34.9 (2006) —_—— 128(073,225) 520
Cantwell females BMI >=35 (2006) - 083(026,264) 154
Holick females BMI >=30 (2007) —— 131(091,189) 908
Koebnick females BMI 30.0-34.9 (2008) e 1380097197 93
Koebnick females BMI >=35.0 (2008) —_ 1.37(087,217) 690
Tripathi females BMI>=30.69 (2002) e 063(033,1200 426
Subtotal (I-squared = 6.9%, p = 0.373) <> 123(1.00,151) 3629
. 1
Overall (1-squared = 40.6%, p = 0.051) <> 119(102,138) 10000
1
NOTE: Weights are from random effects analysis H
057 1 w

Figure 1. C: Forest plot presenting the association between overweight and bladder cancer risk in females. Studies are
subgrouped by geographical region. D: Forest plot presenting the association between obesity and bladder cancer risk
in females. Studies are subgrouped by geographical region.

JBUON 2021; 26(3): 1044

85 ABnrva, Mdaptiog 2023



Obesity and other anthropometric characteristics in bladder cancer

1045

Subgroup analyses were performed to exam-
ine the association of overweight/obese status in
men and women with bladder cancer across geo-
graphical regions. Pooled analysis of studies for
overweight men, revealed a persistent significant
increased risk in Australia (pooled RR=1.51, 95%
CI: 1.15-1.98) with 1 study arm, in East Asia (pooled
RR=1.19, 95% CI: 1.15-1.23) with 3 study arms and
in US/ Canada (pooled RR=1.19, 95% CI: 1.07-1.32)
with 4 study arms, while in Europe the associa-
tion in risk didn't persist (pooled RR=1.06, 95% CI:
0.95-1.18) (Figure 1A). In a similar fashion, pooled
analysis of studies for obese men revealed a persis-
tent significant increased risk in Australia (pooled
RR=1.70, 95% CI: 1.23-1.34) with 1 study arm, in
East Asia (pooled RR=1.17, 95% CI: 1.05-1.29) with
2 study arms and in US/ Canada (pooled RR=1.12,
95% CI: 1.01-1.24) with 6 study arms, while in
Europe significant risk was not detected (pooled
RR=1.11, 95% CI: 0.97-1.26) (Figure 1B). Regarding
overweight women, pooled analysis did not reveal
any significant increased risk in any geographi-
cal region (Figure 1C), while for obese women a
significantly increased risk persisted for Australia
(pooled RR=2.02, 95% CI: 1.42-2.90) with 1 study
arm, while in the remaining regions no significant
difference was detected (Figure 1D).

Subgroup analyses by mean age

Pooled analysis of 7 study arms revealed that
overweight men =50 years old showed a significant
increased risk (pooled RR=1.17, 95% CI: 1.08-1.27),
while overweight men <50 years old and overweight
women of any age did not show any difference from
normal weight individuals (Supplemental Figures
2A, 2B). Similarly, only obese men aged =50 years
old showed a significant increased risk (pooled
RR=1.18, 95% CI: 1.08-1.29) in a pooled analysis of
8 study arms, while obese men <50 years old and
obese women of any age did not show any increased
risk (Supplemental Figures 2C, 2D).

Subgroup analyses by publication year

Pooled analysis of 6 study arms published from
2011 onwards showed a significant increased risk
for overweight men (pooled RR=1.25, 95% CI: 1.13-
1.38), while overweight men in studies published
up to 2010 and all overweight women regardless
of publication year did not show significant differ-
ences with normal weighted individuals (Supple-
mental Figures 3A, 3B). Similarly, obese males af-
ter pooled analysis of 6 study arms published after
2011 showed a significant increased risk (pooled
RR=1.29, 95% CI: 1.15-1.44) in contrast with stud-
ies published up to 2010. Obese women also showed
a significantly increased risk in a pooled analysis
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of 11 study arms up to 2010 (pooled RR=1.14, 95%
CIL: 1.02-1.27), while analysis of 4 studies published
after 2011 did not reveal significant difference.

Subgroup analyses, by length of follow-up

Pooled analysis of 8 study arms in overweight
men with a median follow-up of <10 years showed
a significantly increased risk (pooled RR=1.15, 95%
CI: 1.06-1.26), while 9 study arm analysis of over-
weight men and all analyses of overweight women
did not show significant differences. Pooled anal-
ysis of 10 study arms for obese males with me-
dian follow-up <10 years showed a significantly
increased risk (pooled RR=1.18, 95% CI: 1.06-1.31).
Similarly, pooled analysis of 6 study arms for obese
females with a median follow-up <10 years showed
a significantly increased risk (pooled RR=1.34, 95%
CI: 1.06-1.71). Analysis of studies with median fol-
low-up =10 years for obese men and women did not
reveal significant differences.

Subgroup analyses by sample size

Pooled analysis of 13 study arms regarding
overweight men with sample size <300000 showed
a significantly increased risk (pooled RR=1.14, 95%
CI: 1.04-1.24). Similarly, analysis of 3 study arms
for overweight women and sample size =300000
showed a significant increased risk (pooled RR=1.14,
95% CI: 1.01-1.29). Analysis of 13 study arms for
obese men and sample size <300000 showed a sig-
nificantly increased risk (pooled RR=1.19, 95% CI:
1.09-1.31). Analysis of 13 study arms for obese wom-
en and sample size <300000 showed a significantly
increased risk (pooled RR=1.22, 95% CI: 1.02-146).

Subgroup analyses by method of BMI estimation

Pooled analysis of 5 study arms regarding over-
weight men, where BMI was self-reported showed
a significant increased risk (pooled RR=1.14, 95%
CI: 1.04-1.25), while analysis of 11 studies where
BMI was measured did not reveal significant dif-
ference. Pooled analysis of studies regarding over-
weight women did not reveal any significant differ-
ences neither with measured nor with self-reported
BMI. Regarding obese males, pooled analysis of 12
studies with measured BMI revealed a significant
increased risk (pooled RR=1.11, 95% CI: 1.02-1.20)
as well as analysis of 6 studies with self-reported
BMI (pooled RR=1.17, 95% CI: 1.04-1.32). Analyses
on obese females did not show differences in either
subgroups.

Subgroup analyses by adjustment for smoking

Pooled analysis of 16 study arms for over-
weight men, which adjusted models for smok-
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ing habits revealed a significantly increased risk
(pooled RR=1.11, 95% CI: 1.03-1.21), while for
overweight women no significantly increased risk
was found, regardless of adjustment for smok-
ing or not. Pooled analysis of 13 study arms for
obese men, which adjusted models for smoking
habits, revealed a significantly increased risk
(pooled RR=1.13, 95% CI: 1.01-1.27). Analysis of 6
study arms for obese men which did not adjust for
smoking, also revealed a significant increased risk
(pooled RR=1.14, 95% CI: 1.03-1.27). Analysis of 3
study arms on obese women, which did not adjust
for smoking revealed a significantly increased risk
(pooled RR=1.27, 95% CI: 1.06-1.52), while analy-

sis of 12 studies that adjusted for smoking did not
reveal significant differences.

Height and risk of urinary bladder cancer

Dose-response meta-analysis of 8 studies re-
garding risk of bladder cancer of every 5 cm increase
of height in men revealed no significant association
(pooled RR=1.03, 95% CI: 0.99- 1.06, Supplemental
Figure 3A). Similarly, a pooled analysis of 5 studies
revealed no significant correlation in women per
5 c¢m increase of height (pooled RR=1.02, 95% CI:
0.97-1.06, Supplemental Figure 3B). Albanes et al
[50] and Larsson et al [32] also reported RRs for
height and bladder cancer risk without providing

A Study %
D RR(95%Cl) Weight
East Asia ;

'
Choi JB males waist circumference >=100.0 cm (2019) ———— 1.18(1.09,1.28) 80.01
Subtotal (i-squared = 9%, p =) .<r> 118(1.09,128) 8001
Europe :
i
Larsson males waist circumference >=102 (2007) H 1.00(072,139) 477
Roswall males waist circumference >102.50 cm (2014) } 121(1.01,1.45) 1521
Subtotal (I-squared = 0.0%. p =0322) "<:> 116(098,136) 19.99
i
Overall (I-squared = 0.0%, p =0.597) <> 1.18(1.09,1.26) 10000
i
NOTE: Weights are from randiom effects analysis
T T
687 1 145

B Study %

D RR{95% Cl) Weight
v
East Asia

Lee females waist circumference >= 84 cm (2018)

Subtotal (I-squared=.%,p=.)

Europe

Roswall females waist circumference >=89.51cm (2014)

: 3 127(1.01,1.59) 58.16
]

{}- 127(1.01,1.59) 58.16

Subtotal (I-squared = 9%, p=.)

Overall (I-squared = 49.5%, p = 0.160)

NOTE: Weights are from random effects analysis

— ]

—_—

0.96 (0.70,1.32) 4184

0.96 (0.70,1.32) 4184

1.13(0:86, 1.48) 100.00

T
628

T
1 159

Figure 2. A: Forest plot presenting the association between waist circumference and bladder cancer risk in males.
B: Forest plot presenting the association between waist circumference and bladder cancer risk in females.
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data about incremental estimates; nevertheless,
both of these studies found no significant effect of
increased height in incidence of bladder cancer in
men.

Waist circumference and risk of bladder cancer

Pooled analysis of 3 study arms regarding risk
of bladder cancer with increased waist circumfer-
ence in men, resulted in significant increased risk
in a highest vs. lowest (pooled RR=1.18, 95% CIL:
1.09-1.26, Figure 2A). On the other hand, pooled
analysis of 2 study arms showed no significant
risk in women with increased waist circumference
(pooled RR=1.13, 95% CI: 0.86-1.48, Figure 2B).

Sensitivity analyses

‘We performed sensitivity analysis after remov-
ing the study by Wolk et al [46] due to potential
overlapping population with the study by Larsson
et al [32]; the results were similar and remained
significant for obese men (pooled RR=1.14, 95% CI:
1.06-1.23). We also performed sensitivity analysis
for obese men after removing the study by Leiba et
al [41] since it presented overall urothelial cancer,
among which 94.4% was located in the bladder;
the results also persisted, showing a significantly
increased risk (pooled RR=1.12, 95% CI: 1.04-1.21).

Risk of bias and publication bias

Newcastle-Ottawa rating per domain and study
are presented in Supplemental Table 1. No evi-
dence of publication bias was detected by visual
inspection of funnel plots and after performing
Egger's test for outcomes with = 10 study arms
(Supplemental Table 2).

Discussion

This systematic review and meta-analysis
highlight an association between increased bladder
cancer risk in overweight and obese men, as well
as in obese women. Central obesity also correlated
with bladder cancer risk in men, but not women.
No associations were noted with height were noted
in either sex.

Pooled analysis of twenty prospective cohort
studies suggested that an increased risk of bladder
cancer by 12% (RR=1.12) in overweight men, while
for overweight women the respective difference
was not significant. In accordance with our find-
ings, Zhao et al supported that this association be-
comes significant only at a particular range of BMI,
especially for obese people, while for overweight
subjects there were no important findings [19]. On
the other hand, Sun et al observed a 7% increased
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risk in preobese patients [18]. The difference noted
between the two sexes is worth commenting. Sev-
eral studies have proposed the protective role of es-
trogens in women regarding occurrence of bladder
cancer, which is more common in post-menopausal
women [52,53]. On the other hand, when consider-
ing the same embryologic origin of urinary blad-
der with prostate and seminal vesicles, such sex-
specific differences can be partially explained by
the role of androgens on development and growth
of bladder tumor cells [54]. At any case, our results
indicated that the effect of obesity spanned both
sexes, conferring increased risk by 14% in obese
men and by 19% in obese women.

After performing subgroup analyses to iden-
tify potential sources of heterogeneity, results were
similar across several geographical regions except
Europe, where different dietary habits among Med-
iterranean and non- Mediterranean countries could
be a source of diversity. Men older than 50 years
were those affected the most, probably because of
longer duration of increased BMI biological effect,
compared to younger patients. Another possible ex-
planation could be the higher incidence of bladder
carcinoma at ages = 50 y/o. Interestingly, studies
where BMI was self-reported showed significant
results in contrast to studies with measured BMIL
The fact that self-reported anthropometric char-
acteristics can correlate up to a certain degree to
realistic measurements according to various cross-
sectional studies [55] partly ameliorates the impli-
cations of this observation in terms of information
bias, as overweight and obese individuals tend to
underestimate their weight and overestimate their
height, which leads to BMI underestimation [56].
In subgroup analyses, studies with a mean follow-
up duration of<10 years showed significant results
in contrast with studies with longer follow-up.

Various pathogenic mechanisms that link obe-
sity with bladder cancer have been suggested. A
well established link between obesity and insulin
resistance along with excess insulin production
has been supported; insulin stimulates mitosis and
supports carcinogenesis and tumor growth through
increased production of insulin-like growth factor
I (IGF-I), which further promotes cell proliferation
and inhibits programmed cell death [57]. Excess
adipose tissue is associated with high levels of cho-
lesterol, which is a prodrome molecule of testoster-
one [58]. The link between adiposity, mitochondrial
dysfunction, increased oxidative stress [59] and
leptin secretion, which promotes angiogenesis [60]
may also explain this association. Finally, chronic
inflammation, as expressed by the increased levels
of C-reactive protein and interleukins in the serum
of patients with cancer, may also play a role in
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the interplay between obesity and bladder cancer
[61,62].

Choi et al [39] studied the association between
bladder cancer and increased height and found that
per 5 cm increased height, risk rose by 8%; how-
ever, our systematic review and meta-analysis did
not confirm this association. It has been postulated
that, similarly with obesity effect, increased organ
size translates in more active cell proliferation and
potential for DNA mutations [63]. Data from other
centers [29,32,33,47-51] support our observation,
since no significant difference was detected. Holick
et al [33]. interestingly reported an inverse relation
and protective role of height regarding urothelial
carcinoma; since height depends both on genetic
and environmental effects, authors implied that
this observation would be explained by poor nu-
trition during early life, which potentially elevates
bladder cancer incidence [33]. Due to conflicting
results, further studies are indicated to clarify this
aspect.

To the best of our knowledge this is the first
meta-analysis studying waist circumference effect
on bladder cancer risk. There was an increased risk
by 18% for males with increased waist circumfer-
ence, especially when > 100 cm. The mechanisms
proposed pertain to enhanced insulin and IGF-1
action and adipokine pathophysiology [64]. For
women, after analysis of 2 arms, no significant dif-
ference was noted. Once again, additional studies
are needed to investigate this association.

One of the key strengths of this meta-analy-
sis is the inclusion of prospective cohort studies,
with large sample sizes and long-term follow-up
in most cases. In conjunction with analyzing the
largest number of studies, it can provide an accu-
rate estimate of the association between various
anthropometric characteristics with bladder cancer

References

1. Abol-Enein H. Infection: is it a cause of bladder cancer?
Scand J Urol and Nephrol (Suppl) 2008;218:79-84.

2. Ploeg M, Aben KKH, Kiemeney LA. The present and
future burden of urinary bladder cancer in the world.
‘World J Urol 2009;27:289-93.

3. Botteman MF, Pashos CL, Redaelli A, Laskin B, Hauser
R. The health economics of bladder cancer: a compre-
hensive review of the published literature. Pharmaco-
economics 2003;21:1315-30.

JBUON 2021; 26(3): 1048

89

incidence. Heterogeneity was assessed via a large
number of subgroup analyses, which showed in
general consistent results. The low probability of
publication bias is another strength of this system-
atic review.

Our study however suffers from some limita-
tions. Including studies only in English is a limi-
tation, but since we included the large number of
studies when compared to previous reviews, the po-
tential is attenuated. Of course, even though most
studies adjusted their model for a number of con-
founders, the risk of residual confounding is never
eliminated, especially in non-randomized studies.
Various assessments of obesity and possibility of
BMI fluctuation through time is also a matter of
concern. Finally, we have chosen not to perform
a dose response analysis of BMI and we adhered
to the standard classifications of overweight and
obese status, to avoid effects of approximation and
stay as close to the published data as possible.

In conclusion, our meta-analysis detected an
increased risk of bladder cancer in overweight
males, obese males and females and males with
central obesity. The effect was more pronounced
in men older than 50 years, while height did not
seem to be a risk factor. Taking into consideration
the low number of studies regarding waist circum-
ference, this could be an area of future research.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors

Conflict of interests

The authors declare no conflict of interests.

4. Cooksley CD, Avritscher EB, Grossman HB et al. Clini-
cal model of cost of bladder cancer in the elderly. Urol-
ogy 2008;71:519-25.

5. Schultzel M, Saltzstein SL, Downs TM, Shimasaki S,
Sanders C, Sadler GR. Late age (85 years or older) peak
incidence of bladder cancer. J Urol 2008;179:1302-5;
discussion 5-6.

6. Delclos GL, Lerner SP. Occupational risk factors. Scand
J Urol Nephrol (Suppl) 2008;218:58-63.

ABnrva, Mdaptiog 2023



Obesity and other anthropometric characteristics in bladder cancer

1049

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

Reulen RC, Kellen E, Buntinx F, Brinkman M, Zeegers
MP. A meta-analysis on the association between blad-
der cancer and occupation. Scand ] Urol Nephrol (Sup-
pl) 2008;218:64-78.

Harling M, Schablon A, Schedlbauer G, Dulon M, Nien-
haus A. Bladder cancer among hairdressers: a meta-
analysis. Occupat Environ Med 2010;67:351-8.

Zeegers MP, Tan FE, Dorant E, van Den Brandt PA. The
impact of characteristics of cigarette smoking on uri-
nary tract cancer risk: a meta-analysis of epidemiologic
studies. Cancer 2000;89:630-9.

Rahman MM, Ng JC, Naidu R. Chronic exposure of ar-
senic via drinking water and its adverse health impacts
on humans. Environm Geochem Health. 2009;31(Suppl
1):189-200.

Hall P. Radiation-associated urinary bladder cancer.
Scand ] Urol Nephrol (Suppl) 2008;218:85-8.

Larsson SC, Orsini N, Brismar K, Wolk A. Diabetes
mellitus and risk of bladder cancer: a meta-analysis.
Diabetologia 2006;49:2819-23.

Brinkman M, Zeegers MP. Nutrition, total fluid
and bladder cancer. Scand ] Urol Nephrol (Suppl)
2008;218:25-36.

Ng M, Fleming T, Robinson M et al. Global, regional,
and national prevalence of overweight and obesity in
children and adults during 1980-2013: a systematic
analysis for the Global Burden of Disease Study 2013.
Lancet 2014;384:766-81.

Renehan AG, Tyson M, Egger M, Heller RF, Zwahlen M.
Body-mass index and incidence of cancer: a systematic
review and meta-analysis of prospective observational
studies. Lancet 2008;371:569-78.

Kanabrocki EL, Case LF, Fields T et al. Manganese and
copper levels in human urine. Journal of nuclear medi-
cine : official publication, Soc Nuclear Med 1965;6:780-
91.

Qin Q, Xu X, Wang X, Zheng XY. Obesity and risk of
bladder cancer: a meta-analysis of cohort studies. Asian
Pac J Cancer Prev 2013;14:3117-21.

Sun JW, Zhao LG, Yang Y, Ma X, Wang YY, Xiang
YB. Obesity and risk of bladder cancer: a dose-re-
sponse meta-analysis of 15 cohort studies. PLoS One.
2015;10:¢0119313.

Zhao L, Tian X, Duan X, Ye Y, Sun M, Huang J. Asso-
ciation of body mass index with bladder cancer risk:
a dose-response meta-analysis of prospective cohort
studies. Oncotarget 2017;8:33990-4000.

Psaltopoulou T, Sergentanis TN, Ntanasis-Stathopoulos
I et al. Anthropometric characteristics, physical activity
and risk of hematological malignancies: A systematic
review and meta-analysis of cohort studies. Int ] Cancer
2019;145:347-59.

Liberati A, Altman DG, Tetzlaff J et al. The PRISMA
statement for reporting systematic reviews and meta-
analyses of studies that evaluate health care interven-
tions: explanation and elaboration. J Clin Epidemiol
2009;62:e1-34.

Berlin JA, Longnecker MP, Greenland S. Meta-analysis
of epidemiologic dose-response data. Epidemiology
1993;4:218-28.

Higgins JPT GS. Cochrane Handbook for Systematic

24.

25.

26

27.

28.

29.

30.

31.

32.

33.

34.

35.

306.

37.

38.

90

Reviews of Interventions Version 5.1.0 [updated March
2011} The Cochrane Collaboration.; 2011. Available
from: www.cochrane-handbook.org.

GA Wells BS, D O’'Connell, ] Peterson, V Welch, M
Losos, et al. The Newcastle-Ottawa Scale (NOS) for
assessing the quality of nonrandomised studies in
meta-analyses 2016. http://www.ohri.ca/programs/
clinical_epidemiology/oxford.asp

Jee SH, Yun JE, Park EJ et al. Body mass index and
cancer risk in Korean men and women. Int J Cancer
2008;123:1892-6.

Oh SW, Yoon YS, Shin SA. Effects of excess weight on
cancer incidences depending on cancer sites and histo-
logic findings among men: Korea National Health Insur-
ance Corporation Study. ] Clin Oncol 2005;23:4742-54.

Lee KR, Seo MH, Do Han K, Jung J, Hwang IC. Waist
circumference and risk of 23 site-specific cancers: a
population-based cohort study of Korean adults. Br J
Cancer 2018;119:1018-27.

Choi JB, Kim JH, Hong SH, Han KD, Ha US. Associa-
tion of body mass index with bladder cancer risk in
men depends on abdominal obesity. World ] Urol
2019;37:2393-400.

Roswall N, Freisling H, Bueno-de-Mesquita HB et al.
Anthropometric measures and bladder cancer risk:
a prospective study in the EPIC cohort. Int J Cancer
2014;135:2918-29.

Koebnick C, Michaud D, Moore SC et al. Body mass
index, physical activity, and bladder cancer in a large
prospective study. Cancer Epidemiol Biomark Prev
2008;17:1214-21.

Reeves GK, Pirie K, Beral V, Green ], Spencer E, Bull
D. Cancer incidence and mortality in relation to body
mass index in the Million Women Study: cohort study.
Br Med J 2007;335:1134.

Larsson SC, Andersson SO, Johansson JE, Wolk A.
Diabetes mellitus, body size and bladder cancer risk
in a prospective study of Swedish men. Eur J Cancer
2008;44:2655-60.

Holick CN, Giovannucci EL, Stampfer MJ, Michaud DS.
Prospective study of body mass index, height, physical
activity and incidence of bladder cancer in US men and
women. Int ] Cancer 2007;120:140-6.

Cantwell MM, Lacey JV, Jr,, Schairer C, Schatzkin A,
Michaud DS. Reproductive factors, exogenous hormone
use and bladder cancer risk in a prospective study. Int
J Cancer 2006;119:2398-401.

Samanic C, Chow WH, Gridley G, Jarvholm B, Frau-
meni JF, Jr. Relation of body mass index to cancer
risk in 362,552 Swedish men. Cancer Causes Control
2006;17:901-9.

Rapp K, Schroeder J, Klenk J et al. Obesity and incidence
of cancer: a large cohort study of over 145,000 adults
in Austria. Br ] Cancer 2005;93:1062-7.

Tripathi A, Folsom AR, Anderson KE. Risk factors for uri-
nary bladder carcinoma in postmenopausal women. The
Iowa Women's Health Study. Cancer 2002;95:2316-23.
Andreotti G, Hou L, Beane Freeman LE et al. Body mass
index, agricultural pesticide use, and cancer incidence
in the Agricultural Health Study cohort. Cancer Causes
Control 2010;21:1759-75.

JBUON 2021; 26(3): 1049

ABnrva, Mdaptiog 2023



1050

Obesity and other anthropometric characteristics in bladder cancer

39.

40.

41.

42,

43,

45,

46.

47.

48.

49,

50.

51.

Choi Y], Lee DH, Han KD et al. Adult height in rela-
tion to risk of cancer in a cohort of 22,809,722 Korean
adults. Br J Cancer 2019;120:668-74.

Samanic C, Gridley G, Chow WH et al. Obesity and can-
cer risk among white and black United States veterans.
Cancer Causes Control 2004;15:35-43.

Leiba A, Kark JD, Afek A et al. Overweight in adoles-
cence is related to increased risk of future urothelial
cancer. Obesity 2012;20:2445-50.

Laaksonen MA, Maclnnis R], Canfell K, Giles GG, Hull
P, Shaw JE, et al. The future burden of kidney and blad-
der cancers preventable by behavior modification in
Australia: A pooled cohort study. Int Journal of Cancer
2020;146(3):874-83..

Kabat GC, Kim MY, Hollenbeck AR, Rohan TE. Attained
height, sex, and risk of cancer at different anatomic
sites in the NTH-AARP diet and health study. Cancer
Causes Control 2014;25:1697-706.

. Haggstrom C, Stocks T, Rapp K et al. Metabolic syn-

drome and risk of bladder cancer: prospective cohort
study in the metabolic syndrome and cancer project.
Int J Cancer 2011;128:1890-8.

Song X, Pukkala E, Dyba T et al. Body mass index and
cancer incidence: the FINRISK study. Eur ] Epidemiol
2014;29:477-87.

Wolk A, Gridley G, Svensson M et al. A prospective
study of obesity and cancer risk. Cancer Causes Control
2001;12:13-21.

Kabat GC, Heo M, Kamensky V, Miller AB, Rohan TE.
Adult height in relation to risk of cancer in a cohort of
Canadian women. Int J Cancer 2013;132:1125-32.

Kabat GC, Anderson ML, Heo M et al. Adult stature and
risk of cancer at different anatomic sites in a cohort of
postmenopausal women. Cancer Epidemiol Biomark
Prev 2013;22:1353-63.

Green ], Cairns B, Casabonne D et al. Height and cancer
incidence in the Million Women Study: prospective co-
hort, and meta-analysis of prospective studies of height
and total cancer risk. Lancet Oncol 2011;12:785-94.

Albanes D, Jones DY, Schatzkin A, Micozzi MS, Tay-
lor PR. Adult Stature and Risk of Cancer. Cancer Res
1988;48:1658-62.

Wiren S, Haggstrom C, Ulmer H et al. Pooled cohort
study on height and risk of cancer and cancer death.
Cancer Causes Control 2014;25:151-9.

JBUON 2021; 26(3): 1050

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

91

McGrath M, Michaud DS, De Vivo I. Hormonal and
reproductive factors and the risk of bladder cancer in
women. Am ] Epidemiol 2006;163:236-44.

Scosyrev E, Noyes K, Feng C, Messing E. Sex and racial

differences in bladder cancer presentation and mortal-
ity in the US. Cancer 2009;115:68-74.

. Rosenzweig BA, Bolina PS, Birch L et al. Location and

concentration of estrogen, progesterone, and androgen
receptors in the bladder and urethra of the rabbit. Neu-
rourol Urodynam 1995;14:87-96.

Spencer EA, Roddam AW, Key TJ. Accuracy of self-
reported waist and hip measurements in 4492 EPIC-
Oxford participants. Public Health Nutr 2004;7:723-7.

Connor Gorber S, Tremblay M, Moher D, Gorber B. A
comparison of direct vs. self-report measures for as-
sessing height, weight and body mass index: a system-
atic review. Obesity Rev 2007;8:307-26.

Zhao H, Grossman HB, Spitz MRNet al. Plasma levels
of insulin-like growth factor-1 and binding protein-3,
and their association with bladder cancer risk. J Urol
2003;169:714-7.

Montella M, Di Maso M, Crispo A et al. Metabolic
syndrome and the risk of urothelial carcinoma of the
bladder: a case-control study. BMC Cancer 2015;15:
720.

Beckman KB, Ames BN. Oxidative decay of DNA. ] Biol
Chem 1997;272:19633-6.

Cirillo D, Rachiglio AM, la Montagna R et al. Leptin
signaling in breast cancer: an overview. ] Cell Biochem
2008;105:956-64.

Hilmy M, Bartlett JM, Underwood MA, McMillan DC.
The relationship between the systemic inflammatory
response and survival in patients with transitional
cell carcinoma of the urinary bladder. Br J Cancer
2005;92:625-7.

Andrews B, Shariat SF, Kim JH et al. Preoperative
plasma levels of interleukin-6 and its soluble receptor
predict disease recurrence and survival of patients with
bladder cancer. J Urol 2002;167:1475-81.

Albanes D, Winick M. Are cell number and cell pro-

liferation risk factors for cancer? ] Natl Cancer Inst
1988;80:772-4.

. Khandekar M], Cohen P, Spiegelman BM. Molecular

mechanisms of cancer development in obesity. Nature
Rev Cancer 2011;11:886-95.

ABnrva, Mdaptiog 2023



1051

Obesity and other anthropometric characteristics in bladder cancer

*

(soreway) ,
(sarewm) -

*

*

(sarewray)
(sarew) -

*

*

*

*

*

*

*

*

*

(1002) oM
(£707) warim
(zoog) mpedi
(810€) BY312L
(#107) Buog
(¥00g) drueEg
(9007) drueureg
(7102) [Temsoy
(£007) sonaay

(s007) ddeg

(s002) U0

(z107) BQ1ET
(£00¢) uoss1e]
(6107) uauosyEe]
(8007) ¥d1ugaoy
(F107) 12qey
(g107) 10qEY
(z102) eqey
(gooe) 22

(£002) ¥7M0H
(0107) woxisgdeH
(110€) u21n
(6102) [& 10UD
(610) [ 104D
(9002) [TemaIue)
(610€) Moa1puy
(886 1) saueqry

(2104 asuodsal 046g<) dn-moqjof  (sipaf OT= upipaut)  Awono Jo S0V YSU 1YI0 aby uo upgs v quasard  ainsodxa fo  pasodxa-uou
Jo (ssauspo)dwioo) Aopnbapy  dn-mojof ybnous buo Juswssessy  uo Anpquapdwio)  Anpgpiavdwo) 10U WOINY  TUSWUIDLEISY  J0 UODBPS  SSIUDANIDIUSAdaY
auoImnQ Anpgoapduio)

ai fipnig

3[e0S BMENI(-IPSEIMAN UM Sa1pnis 2[qidi[a 3y Jo uonenyeay 1 ajqe], [eyuawajddng

26(3): 1051

¥

JBUON 2021

ABnrva, Mdaptiog 2023

92



1052 Obesity and other anthropometric characteristics in bladder cancer

Supplemental Table 2. Publication bias assessment by
Egger’s test

QOutcome Egger’s test
p value
Men overweight 0.557
Men obese 0.917
Women overweight 0.8064
Women obese 0.708

‘, Identification of studies via databases and registers

R
§ Records identified from:
Databases (n =801)
“Snowball procedure” (n=6)
—
v
R ds excluded due to
ecor
?ef‘;’gg screened 5| imelevant topic
n =807) (n=771)
Y
Reports sought for retrieval Reports not retrieved
(n=36) * n=0)
v
Reports assessed for eligibility
(n = 36) —»| Reporis excluded:
Reporting reasons (n =6)
Language resfriction (n = 1)
Overlapping studies (n = 2)*
—
v

Studies included in review and
meta-analysis
(n=27)

Supplemental Figure 1. Flow diagram for study selection. *The male arm in the study by Jee (2008) et al. was excluded
due to overlap with the study by Oh et al. that spanned a longer time period (1992-2001 vs. 1992-1995) *The male arm
in the study by Lee et al (2018) was excluded due to overlap with the study by Choi ].B. et al that spanned the same time
period (2009-2015).
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'
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B Sty %
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%

Supplemental Figure 2. A: Forest plot of subgroup analysis, by age in overweight males. B: Forest plot of subgroup
analysis, by age in overweight females.
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Supplemental Figure 2. C: Forest plot of subgroup analysis, by age in obese males. D: Forest plot of subgroup analysis,
by age in obese females
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Supplemental Figure 3. A: Forest plot for height increase per 5 cm in males. B: Forest plot for height increase per 5
cm in females.
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ABSTRACT

We examined the association between fruit/vegetable consumption and bladder cancer (BC)
risk in a systematic review and meta-analysis of prospective cohort studies stratifying results
by gender, smoking status and geographical region. Eligible studies were sought in MEDLINE
and EMBASE up to April 20, 2020. Random-effects (DerSimonian-Laird) models were
implemented for the calculation of pooled relative risks (RRs) and 95% confidence intervals
(Cl). Fifteen eligible studies were identified (1,993,881 subjects, 11,097 BC cases). Vegetable
consumption (pooled RR = 0.95, 95% Cl: 0.87-1.04, n=10) as well as combined fruit/vegetable
consumption was not associated with BC risk. Regarding fruit intake, the overall protective
trend did not reach significance (pooled RR = 0.91, 95%Cl: 0.81-1.02, n=11); we found
however a significant association in East Asians. A trend toward a protective association
with citrus fruit consumption was also noted (pooled RR = 0.83, 95%Cl: 0.69-1.01, n=6),
once again with a significant effect in East Asians. Moreover, no association was found
regarding the subgroups of leafy vegetables, dark green vegetables, and berries. Single
studies pointed to a reduced BC risk in never smoking males consuming cruciferous
vegetables and East Asians consuming yellow vegetables. In conclusion, our study reveals
possible protective effects; larger studies are needed to investigate the emerging trends.
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Introduction

Bladder Cancer (BC) is the ninth most common can-
cer worldwide (1, 2), the seventh most commonly
diagnosed malignancy concerning males and the elev-
enth one, when it comes to both genders (3). Gender
represents a major risk factor for BC; according to
the GLOBOCAN database, about 430,000 new BC
cases and 165,000 deaths due to BC have occurred
worldwide in 2012, with 75% of total cases occurring
in men (3). Tobacco smoking has been recognized as
the most important risk factor for BC and is estimated
to be responsible for 50% of tumors, conferring a
2.2- and 4.4-fold risk increase in former and current
tobacco smokers, respectively (4), due to carcinogenic
effect of aromatic amines and other substances (5).
High fruit and vegetable intake has been associated
with reduced cancer incidence in mouth, pharynx,
esophagus, lung, stomach, and colon and rectum and

possibly in the larynx, pancreas and breast (6). A
previous meta-analysis by Xu et al. in 2015 (7) in
prospective studies suggested no association between
fruit intake, vegetable intake, combined fruit/vegetable
intake and risk of BC. The effect of cruciferous veg-
etables on BC prevention is inconsistent whereas it
was found that green leafy vegetables may be associ-
ated with reduced risk of BC (8). Nevertheless, various
prospective cohort studies have been published during
the last five years on this debated topic.

The aim of this systematic review and meta-analysis
is to examine potential associations between consump-
tion of fruits and vegetables, as well as fruit and veg-
etable subgroups and BC risk, based on prospective
cohort studies, stratifying results by gender, smoking
status and geographical region.
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Materials and Methods
Search Algorithm and Eligibility of Studies

This systematic review and meta-analysis was con-
ducted in line with the principles of the Preferred
Reporting Items of the Systemic Review and
Meta-analyses (PRISMA) guidelines (9). The follow-
ing databases were examined: MEDLINE and
EMBASE. The search of eligible studies was restricted
to English language and up to April 20, 2020. The
algorithm used for literature searching was: (vegeta-
bles OR vegetable OR fruits OR fruit) AND (urothe-
lial OR bladder) AND (neoplasms OR neoplasm OR
cancer OR cancers OR carcinoma OR carcinomas
OR tumor OR tumors OR neoplasia) AND (prospec-
tive OR prospectively OR follow-up OR “followed
up” OR cohort OR cohorts OR longitudinal). Studies
were reviewed by title, abstract with the most rele-
vant being reviewed fully. Eligible studies were inde-
pendently identified by two authors (D.X. and L.T.);
disagreements were resolved after consensus with a
third author (T.N.S.).

Only prospective cohort studies examining the
association between fruit or vegetable consumption
and risk of BC were considered eligible, while
case-control studies, comments and conference
abstracts were excluded. Reference lists of included
studies as well as previous meta-analyses were screened
with the “snowball” procedure to retrieve further eli-
gible studies. In case of overlapping study populations,
only the study with the larger sample for the same
outcome was retained.

Details about data extraction, statistical analysis
and assessment of risk of bias are shown in the
Supplemental methods file.

Results
Selection of Studies

Supplemental Figure 1 presents the flow chart which
depicts the selection process of eligible studies.
Ultimately, 15 studies were eligible for inclusion (11,097
cases of BC in a total cohort of 1,993,881 subjects).

Study %
o AR (95% CI) Weight
'
East Asia |
1
Grant both sexes vegetables > 4 tpw (2012) 0.75(C51,1.10) 586
'
Subtotal (1-squared = %, p = ) —_— 0.75(651,1.10) 586
1
'
1
Europe 1
'
Larsson both sexes vegetables ==3.7 spd (2008) —_— 0.89 (C67.1.19) 10.31
Michaud males current smokers vegetables 205.3 median god (2002) : 1.16 (082, 1.64) 7.29
Flos both sexes vegatables >= 234 gpd (2012) —— 0.88 (C.72,1.08) 19.92
'
Zpegers both sexes cumant smokers vegetables >=193 gpd (2001) 1.10 (.79, 1.54) 7.58
Subtotal (I-squared = 0.0%, p = 0.429) Q} 0.06 (C83,1.10) 45,10
1
1
usa i
'
George females vegetables 05, 1.43-4.38 ce/1000 kcal (2009) 107 (0.71,1.61) 5.26
'
George males vegetables 05, 1.10-3.25 ce/1000 keal (2009) —_—T 0.82 (C.77,1.08) 26.40
Hofick females vegetables >3 spd (2005} - 1.28 (CB7,1.81) 560
1
Michaud males vegetables >=5 spd (1999) T 0.72 (C47,1.10) 491
'
Shibata males vegetables >= 4.5 spd (1992) 1.10 (077, 1.67) 6.87
|
Subtotal (I-squared = 20.2%, p = 0.286) <> 0.98 (C.84,1.15) 49.04
'
'
Overall (1-squared = 3.6%. p = 0.407) <:> 0.95 (CB7.1.04) 100,00
1
NOTE: Weights are from random effects analysis '
L
T T

473

1 212

Figure 1. Forest plot describing the association between vegetable consumption and risk of bladder cancer. The subanalyses

by geographical region are presented.
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Details about the selection of studies are presented
in the Supplemental Results file. Characteristics of
included studies and definition of vegetable/fruit sub-
groups are shown in Supplemental Tables 1 and 2,
respectively.

Vegetables

The synthesis of studies (16, 22, 24-30), reported no
overall association between total vegetable intake and
BC risk (pooled RR= 0.95, 95% Cl: 0.87-1.04), as
shown in Figure 1. No significant publication bias
was detected (p=0.419, Egger’s test).

No association was found in males, females and
both sexes (when evaluated jointly, (Supplemental
Figures 2a-2n). After smoking status stratification, a
non-significant trend toward an inverse association
between vegetable intake and risk of BC was observed
in all subjects of any smoking status (pooled RR =
0.92, 95% Cl: 0.84-1.02, p=0.11) (Supplemental Figure
2d) and a borderline trend when both sexes were
evaluated jointly (pooled RR= 0.86, 95% Cl: 0.74-1.00,
p=0.05, Supplemental Figures 2g). No association was
detected between vegetable intake and BC risk in all
analyses concerning current, never and past smokers.
Relevant results have been summarized in Table 1.

Fruits

The overall protective trend did not reach significance
in the synthesis of eleven eligible studies (21, 24-32)
(pooled RR = 0.91, 95%CI: 0.81-1.02, p=0.11),
whereas the subgroup analysis in East Asians showed
a statistically significant protective effect of fruit
intake against BC risk (pooled RR= 0.74, 95% Cl:
0.56-0.97, Figure 2a). No significant publication bias
was detected in the overall analysis (p=0.803,
Egger’s test).

Subgroup analyses are shown in Supplemental
Figures 3a-3m and Table 2. Regarding any smoking
status analysis, the synthesis of eligible studies (21,
24, 25, 27-32) pointed to a marginally inverse asso-
ciation (pooled RR= 0.89, 95% Cl: 0.79-1.01, p=0.11,
Supplemental Figures 3d), once again with a signifi-
cant effect in East Asians. Subgroup analyses in males
and females did not yield significant associations
(Supplemental Figures 3e, 3f). Similarly, null associ-
ations were found in the small pool of studies exam-
ining exclusively current, past and never smokers
(Supplemental Figures 3g-3n).
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Fruits and Vegetables Combined

The synthesis of seven eligible studies (17, 22, 25, 26,
28-30) yielded a null association between combined
fruit/vegetable intake and BC risk (pooled RR= 0.93,
95% CI: 0.81-1.07, Figure 2b). Non-significant asso-
ciations were similarly documented in males, females,
both sexes jointly assessed, (Supplemental Figures 4a
-4g), current, past and never smokers (Supplemental
Figures 4h-4n). All results have been resumed in
Table 3.

Cruciferous Vegetables

Pooled analysis of the six studies (25, 26, 28, 29, 33),
concerning the association between cruciferous vege-
tables and the BC risk in all subjects, did not reveal
a significant association (pooled RR = 0.86, 95% Cl:
0.68-1.08, (Figure 4).

Detailed results have been summarized in Table 4
and Supplemental Figures 5a-5m. Accordingly, no
association was observed in males, females and in
studies of joint assessment. After smoking status
stratification, Michaud et al. (1999) (29) indicated a
protective effect of cruciferous vegetables against BC
confined to never smoking males (RR= 0.26, 95% Cl:
0.10-0.66, Supplemental Figures 5m).

Yellow Vegetables

All results regarding yellow vegetables have been sum-
marized in Table 5 and Supplemental Figures 6a-c.
Although the overall analysis indicated no significant
association (Figure 5), the study by Nagano et al.
(2000) (31) showed that the consumption of yellow
vegetables had a protective effect in BC in East Asians
(RR = 0.54, 95%CI: 0.31-0.96, Supplemental Figures
6¢). No studies addressed separately current, past and
never smokers.

Dark Green Vegetables

All results concerning dark green vegetables have
been summarized in Supplemental Table 3 and
Supplemental Figures 7a-7c. A non-significant asso-
ciation was detected in the overall synthesis of three
studies (pooled RR = 0.84, 95% Cl: 0.66-1.06),
(Supplemental Figures 7a). Similarly, no associations
were found subgroup analyses by gender; once again,
no studies addressed separately current, past and
never smokers.
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Study

East Asia
Sakauchi both sexes oranges 5-7 tpw (2005)
Subtotal (I-squared =.%,p=.)

Europe
Larsson both sexes citrus fruits >= 5.1 spd {2008)
Subtotal (I-squared = .%, p =.)

Multi-regional
Jochems both sexes citrus fruits >300 gpd (2020)
Subtotal (I-squared = %, p =.)

USA

Holick females citrus fruits >9 spd (2005)

Park females citrus fruits >= 94 g/1000 kcal pd (2013)
Park males citrus fruis >= 94 g/1000 kcal pd (2013)
Subtotal (I-squared = 50.0%, p = 0.136)

Overall (I-squared = 61.1%, p = 0.025)

NOTE: Weights are from random effects analysis

i

i

%

RR (95% Cl) Weight

0.45 (0.27,0.74) 9.83
0.45 (0.27,0.74) 9.83

0.88 (0.67, 1.15) 19.28
0.88 (0.67,1.15) 19.28

0.97 (0.87. 1.09) 27.86
0.97 (0.87, 1.09) 27.86

0.96 (0.65, 1.41) 13.81
0.56 (0.34,0.91) 10.31
0.97 (0.74, 1.28) 18.91
0.84 (0.62, 1.14) 43.03

0.83 (0.69, 1.01) 100.00

272

w
3

Figure 2. Forest plot describing the association between (a) fruit (b) combined fruit/vegetable consumption and risk of bladder

cancer. The subanalyses by geographical region are presented.

Leafy Vegetables

The synthesis of five eligible studies (15, 16, 22, 25,
29) in the overall analysis resulted in a non-significant
association between consumption of leafy vegetables
and BC risk (pooled RR = 0.91, 95% Cl: 0.80-1.04)
(Supplemental Figures 8a, Supplemental Table 4). No
associations were found in the analyses stratified by
gender (Supplemental Figures 8b-8c) and smoking
status (Supplemental Figures 8d-8h).

Citrus Fruits

In the overall analysis, the synthesis of six studies
(15, 21, 25, 28, 33), resulted in a marginally protective
association (pooled RR= 0.83, 95% Cl: 0.69-1.01,
p=0.061, Figure 3). No associations were found in
subgroup analyses by gender (Supplemental Figures
9a-9c) or smoking (Supplemental Figures 9d-9i). All
results regarding citrus fruits consumption and BC
risk are depicted in Table 6.
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Berries

No significant associations were revealed between
consumption of berries and BC incidence, overall or
at the analyses by gender or smoking status
(Supplemental Table 5, Supplemental Figures
10a-100).

Risk of Bias and Evaluation of the Quality of
Studies

The evaluation of quality of studies has been per-
formed with Newcastle-Ottawa scale along with jus-
tification per domain and study, as presented on
Supplemental Figures 6a and 6b, respectively. The
quality of the prospective cohort studies was mainly
compromised by the non-representativeness because
some studies (26, 28-30, 32) were based on specific
populations along with the ascertainment of nutri-
tional exposure which was mainly based on
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Study %

[ AR(95%CI)  Weight
|

Europe ]
i

Buchner both sexes ruits and vegetables >= 636 gad (2009) _ 0,83 (0.72, 1.20) 20.32
I

Larsson both sexes fruits and vegetables >= 5.8 spd (2008) —_— 0.80 {0.60, 1.06) 2364

Michaud males curren! smokers fruits and vegetables 422.3 median gpd (2002)

Zeegers bath sexes curent smokers fruits and vegetables >=471 gpd (2001)

1.28(0.89, 1.84) 14.03

Sublolal (l-squared = 26.5%, p = 0.253)

UsA

Holick females fruits and vegetables > 5.5 spd (2005)

0,98 (0.60, 161) 7.60

0.86 (0.79, 1.16) 7450

1.08 {0.70, 1.66) 10.07

0.75 (0.49, 1.14) 10.38

Michaud males fruits and vegetablos »8 spd (1990)

Shibata males fruits and vegetables >=7.0 spo (1092)

Subtotal (I-squared = 0.0%, p = 0.488)

Overall (1-squared = 0.0%, p = 0.460)

NOTE: Weights are from random effects analysis

0.85 (0.45, 157) 4.06

0,89 (0.68, 1.16) 2541

0.93 (0.81, 1.07) 100.00

Figure 3. Forest plot describing the association between citrus fruit consumption and risk of bladder cancer. The subanalyses

by geographical region are presented.

self-reporting questionnaires. However, all studies
were characterized by a long enough follow-up
period along with an adequate response rate of at
least 85%.

Discussion

This systematic review and meta-analysis highlighted
potentially protective effects of fruit and especially
citrus fruit consumption in East Asians, although the
respective trends pooling all ethnicities did not reach
statistical significance. No associations with vegetable
consumption was noted; however, single studies in
relevant subgroup analyses pointed to potential pro-
tective effects in never smoking males consuming
cruciferous vegetables and East Asians consuming
yellow vegetables.

Our meta-analysis came to an agreement with the
previous meta-analyses (7, 34, 35) regarding the
non-significant inverse association between vegetables
and bladder cancer risk; a larger number of eligible
studies could provide additional precision in effect
estimates.

104

Similarly to our findings, previous meta-analyses
(7, 34, 35) reported no inverse association between
combined fruit/vegetable intake and bladder cancer
risk. In accordance with the remark by Vieira et al.
(2015) (35) high heterogeneity was noted in the rele-
vant analysis on females, as the study by Park et al.
(2013) (33) found an inverse association in females
but not in males.

Concerning fruit intake, a previous meta-analysis
by Liu et al. (2015) (34) suggested a protective effect
against bladder cancer risk in both case-control and
cohort studies while the meta-analyses of Vieira et al.
(2014) (35) and Xu et al. (2015) (7) found no inverse
association. Our results highlighted the consumption
of fruits playing a protective role against bladder
cancer East Asians (24, 31). We detected especially
a protective effect of citrus fruits; a previous
meta-analysis by Liang et al. (36) similarly high-
lighted an inverse association regarding the compar-
ison between the highest and the lowest citrus fruit
intake in case-control studies but not in cohort stud-
ies (RR= 0.96, 95% CI: 0.87-1.07). Vieira et al. (2014)
(35) conducted a further meta-analysis and their

ABnrva, Mdaptiog 2023
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finding was similar to Liang et al (2014) (36).
Regarding mechanisms, it has been suggested that
vitamin C, a basic nutrient of citrus fruits, can have
anticancer actions in the bladder by various pathways,
including a malignancy-inhibiting shift in the tran-
scriptome along with an  increase
5-hydroxymethylcytosine levels (37). The explanation
of the association being particularly evident in East
Asians remains elusive; further studies are needed to
validate this pattern, as it was based on two studies
in the case of fruits (24, 31) or one study regarding
citrus fruits (15).

This meta-analysis suggests a non-significant effect
of leafy vegetables and berries in bladder cancer risk.
Regarding green leafy vegetables the previous
meta-analysis by Xu et al. (7) found that they were
associated with reduced bladder cancer risk in a
dose-response meta-analysis for every 0.2 serving
increment. This difference should however be evalu-
ated in caution because of the high variability in the
classification of the kind of vegetables and fruits
included in each subgroup. To our knowledge, there
were only three studies stemming from two studies
(30, 33) which examined this association between dark
green vegetables and bladder cancer risk, with no
significant pooled results. As far as berries are con-
cerned, unfortunately the paucity of eligible studies
constitutes a burden to reach firm conclusions.

This systematic review detected a protective effect
of cruciferous vegetables in males, never smokers,
against bladder cancer risk. However the finding
should be considered with caution, as it has derived
from only one study (29). Liu, et al. (2012) (34)
included both case-control and cohort studies in their
meta-analyses on cruciferous vegetable consumption
and suggested a moderately reduced bladder cancer
risk in case-control, but not in cohort studies. It has
been found that cruciferous vegetables contain gluco-
sinolates, which are hydrolyzed to isothiocyanates in
the body leading to suppression of carcinogen acti-
vation and induction of detoxification through
enzymes such as glutathione S-transferase and NAD(P)
H:quinone reductase (38). The observed confinement
of cruciferous vegetables’ positive effect into never
smokers, supported by a single study (29), should be
confirmed by additional studies.

A possible protective association between yellow
vegetable consumption and decreased risk of bladder
cancer in East Asians also emerged in this systematic
review, based on the study by Nagano et al. (2000)
(31). Yellow vegetables, especially carrots, owe their
benefits to vitamin A, carotenoids (carotenes, cryp-
toxanthins and xanthophylls), vitamin C, which have

anti-carcinogenic and anti-oxidant actions preventing
oxidative DNA damage, deactivating reactive free
radicals and repairing oxidant-induced injury (39-41).
Carotenoids can also reduce cell proliferation and
transformation, as well as enhance homeostasis and
cell-cell communication increasing gap junctional
communication between cells (42). At the epidemi-
ological level, the beneficial role of carotenoids in
bladder cancer risk has been confirmed by the latest
meta-analysis (8), reporting an inverse association
between circulating concentrations of a-carotene,
b-carotene, lutein, zeaxanthin and bladder cancer risk.
Vitamin A plays an important role in cell differen-
tiation of bladder, while vitamin C helps against the
formation of N-nitrosocompounds, which are poten-
tial human carcinogens and constitute basic compo-
nents of tobacco (6). Further studies are therefore
needed regarding yellow vegetables in bladder cancer.

This meta-analysis has several strengths, It included
only prospective cohort studies avoiding the recall
bias. In addition, the selected studies had a long
follow-up and many subgroups which allowed to
numerous subgroup analyses, documenting original
associations by smoking status, gender and geograph-
ical regions. Moreover, all studies, except for one (24)
that were synthesized in the combined analyses, pro-
vided estimates adjusted for smoking.

Among the limitations of this meta-analysis is the
variability of definitions in the classification of vege-
table subgroups, as well as the small number of eli-
gible studies (less than 10) concerning berries, leafy
vegetables, citrus fruits, cruciferous vegetables, dark
green vegetables and yellow vegetables. The findings
were based on self-report questionnaires, less reliable
than interviews and thus more vulnerable to risk of
bias. Also the assessment of dietary intake varied sig-
nificantly across eligible studies; other studies used
servings/day, others used grams per caloric intake (g/
keal) per day, cup equivalents per caloric intake and
times per week, precluding any reliable transformation
for a potential dose-response meta-analysis. Moreover,
at the level of the systematic review, we reported
results from single studies in specific populations,
such as by ethnicity, to detect any emerging associa-
tions that should be verified in future studies and
meta-analyses.

In conclusion, this systematic review and
meta-analysis suggests that fruit and vegetable con-
sumption does not show a significant protective effect
in bladder cancer incidence, although in subgroup
analyses, consumption of yellow vegetables and cru-
ciferous vegetables seems to reduce the risk in East
Asians and never smokers, respectively. However, the
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data were extracted from self-reporting questionnaires
with an innate reporting bias. The complexity of the
classification of fruits and vegetables in subgroups,
inherently affects the results. A larger number of
future studies may provide further insight into the
role of fruits and vegetables in bladder cancer
prevention.
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11. 2YNTOMOTIPAOIEZ

CIS= carcinoma in situ

PDD= photodynamic diagnosis
NBI= narrow band imaging
BCG= Bacillus Calmetter-Guerin
MNOY= Naykooulog Opyaviopog Yyeiag
OR= odds-ratio

Cl= confidence interval

RR= relative risk

BMI= deiktng nalaG-owpaTog
IGF-1= insulin-growth factor 1
OR= odds ratio

Cl= confidence interval
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