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Abstract

Balkan endemic nephropathy (BEN), a familial chronic tubulo interstitial disease with a slow pro-
gression to terminal renal failure, affects people living in the alluvial plains along the tributaries of
the Danube River. One of its most peculiar characteristics is a strong association with upper uro-
thelial cancer. An increased incidence of upper urinary tract (UUT) transitional cell cancer (TCC)
was discovered among the inhabitants of endemic settlements and in families affected by BEN. In
areas where BEN is endemic, the incidence of upper tract TCC is significantly higher, even 100
times, than in non-endemic regions. Until now, several hypotheses have been introduced about the
etiopathogenesis of BEN. Only the toxic effect aristolochia clematidis has been confirmed as a fac-
tor in the occurrence of the disease. We don’t have specific biomarkers for an early diagnosis of
BEN and UUT-TCC. With application of modern molecular and genetic methods in investigation
of etiopathogenesis and diagnosis of BEN and UUT-TCC we should expect improvement in the

study of BEN.
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Introduction

Balkan endemic nephropathy (BEN), a
familial chronic tubulo interstitial disease with
a slow progression to terminal renal failure, af-
fects people living in the alluvial plains along
the tributaries of the Danube River. One of its
most peculiar characteristics is a strong asso-
ciation with upper urothelial cancer. An increa-
sed incidence of upper urinary tract (UUT)
transitional cell cancer (TCC) was discovered
among the inhabitants of endemic settlements
and in families affected by BEN. In areas
where BEN is endemic, the incidence of upper
tract TCC is significantly higher, even 100 ti-
mes, than in non-endemic regions [1, 2]. Until
now, several hypotheses have been introduced
about the etiopathogenesis of BEN. Only the
toxic effect aristolochia clematidis has been

confirmed as a factor in the occurrence of the
disease. We would like to indicate several refe-
rences that are of interest in the investigation of
BEN UUT.

Some references about BEN — what do
we know?!
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Ne’ phrites chroniques provoque’ es par 1‘into-
xication au plomb par voie digestive (farine).
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* Mihailov T. Genealogical status of Bal-
kan endemic nephropathy in Bulgaria. In:
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(Balkan) Nephropathy. Nis: University Press.
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vic V. Urinary tract tumors and Balkan nephro-
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Int. 1991; 40 (Suppl. 34): S80-4.
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Bulgaria. Int J Cancer. 1977; 19: 1-11.
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e Nortier JL, Martinez MC, Schmeiser
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e Jelakovi¢ B, Karanovi¢ S, Vukovié-
Lela I, Miller F, Edwards KL, Nikoli¢ J, et al.
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environmental exposure to aristolochic acid.
Kidney Int. 2012; 81(6): 559-67.

* Chen CH, Dickman KG, Moriya M, Za-
vadil J, Sidorenko VS, Edwards KL, et al. Ari-
stolochic acid-associated urothelial cancer in
Taiwan. Proc Natl Acad Sci USA. 2012;
109(21): 8241-6.

* De Broe. Chinese herbs nephropathy
and Balkan endemic nephropathy: toward a
single entity, aristolochic acid nephropathy ME
Kidney Int. 2012 Mar; 81(6): 513-5.

* Cvitkovi¢ A, Vukovi¢-Lela I, Edwards
KL, Karanovi¢ S, Juri¢ D, CvoriSéec D, et al.
Could disappearance of endemic (Balkan) ne-
phropathy be expected in forthcoming deca-
des? Kidney Blood Press Res. 2012; 35(3):
147-52.

Do we have molecular markers for BEN
— PROTEOMICS? The requirements for mole-
cular markers are:

* High sensitivity and high specificity.

* Increased capability of diagnosis of tumors
in primary stage, mainly in situ cancers.

» To be independent of subjective factors like
methodology and examiner’s experience.

 To be a method with reproducible results.

* To be a quick, simple and easy method.

» To be with the least possible discomfort for
the patient.

* To provide results at a low cost.

Further studies in the urothelial cancer
suggest:
* Identify the involvement of genes which are
either novel or have previously not been known
to be involved in the development of early stage
TCC.
* ldentify genes predisposing to BEN.
* Identify genes predisposing to TCC asso-
ciated with BEN.
* Identify biomarkers for detection of predis-
position to TCC before the clinical manife-
station of the disease.
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* Provide information on the combine mole-
cular signatures (of gene and gene products—
mRNA; protein) of pTa/pT1 TCC - this comp-
lex approach has a higher sensitivity for dete-
ction of diagnostic and prognostic biomarkers
for high and low risk groups of tumors than the
separate high throughput study.

» Determine the significant changes in ge-
ne/protein expression between early stage TCC
with and without progression.

* Identify urine proteomics markers for moni-
toring the disease.

* Identify biomarkers for invasive TCC.

* ldentify predictive biomarkers for chemosen-
sitivity of TCC.

We should examine more the epigenetics
factors and in general, the influence of environ-
ment to genotype and phenotype of the disease.

Several questions are enumerated for
further collaborative studies, to give answers:

* Do we know current topographical distribu-
tion of BEN?

» Would genetic research solve the problem of
BEN etiology?

» How to direct collaborative etiological stu-
dies?

* Is the exposure to the unknown BEN agent
currently going on?

» How to assess it?

» Which tests should be used to pick up pos-
sibly affected individuals in a screening of
BEN?

* Is mass screening of BEN ethically justified?
* Should the population be mass screened for
uuT?

» How to identify cases outside of BEN foci?

* How to make BEN research more methodo-
logically sound?

Prevention and treatment of ben

We just started to unravel the etiology of
BEN and associated urothelial cancer.

Since BEN was first described, around
half a century ago, socioeconomic changes (in
housing, farming, living standards, etc.) have
been profound and the effect of environmental

toxicants has been reduced. Genetically suscep-
tible persons have become ill and have died.

Avoidance of etiological factors is the
best prevention.

As aristolochic acid is the probable toxi-
cant in the South Morava region, in Croatia and
in Bulgaria, the number of BEN and associated
UUT has been reduced and probably will dis-
appear.

Treatment of BEN is similar to that of all
chronic interstitial nephropathies. Patients with
BEN should pay close attention to cardiovascu-
lar risk and stop smoking, eat healthy and ba-
lanced diet, and take regular exercise.

Hypertension should be treated with
ACEIs and ARBs. A low protein diet can be
used in CKD stages 3 and 4.

Hemo- and peritoneal dialysis as well as
kidney transplantation have been used with suc-
cess. BEN does not recur after renal transplan-
tation.

With longer survival on renal replace-
ment therapy, patients develop tumors of the
renal pelvis, ureter, and urinary bladder. And
long term surveillance is required for that. Pret-
ransplant bilateral uretero-nephrectomy is ne-
cessary to prevent urothelial cancer on native
urinary tract [3, 4].

There are more questions than answers
in the investigation of BEN. So, we expect fruit-
ful results from this meeting about BEN.
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Pe3zume

IITO 3HAEME 3A BAJIKAHCKATA
EHIAEMCKA HE®POITATHUJA U 3A
YPOEINIUTEJINJAJITHUTE TYMOPHU?

Momup Honenakopuk', Biaancas Credpanosui’

' MakenoHcka akajieMuja Ha HayKuTe

u ymeTHocTuTe, Cromje, P. Makenonuja

> MenunuHcky (akynTer, YHuBep3uTer Bo Hur,
Hum, Cpbuja

bankanckara ennemcka Hepponatrja (BEH)
e aMuHjapHa XpOHHYHA TyOyJIOWHTEPCTUIIM]jaTHA
Oosect co 6aBHO HaNpeyBame 10 TEPMUHATIHA OY-
OpexxHa MHCy(HIMeHLUja, TH 3adaka JTyrero Kou
JKUBEaT BO aJlyBHjaJlHUTE PaMHHMHU 110 JOJDKUHA Ha
npuTOKUTE Ha pekara JlynaB. EnHa on Hej3uHHTE
Haj3HAuajHU KapaKTEPUCTUKU € CHIIHA TOBP3aHOCT

CO KapIUMHOM Ha TOPHUOT YPOTEIHyM. 3ToJIeMeHa
MHIIMJCHIA Ha KapuuHoM Ha nipeoanu kietku (TCC)
Ha FOPHUOT ypOTENUyM Ouila OTKpUEHa Mely JKUTe-
JUTEe Ha EHAEMHYHH HacenOuW M Kaj cemejcTBaTa
noroaenu ox BEH. Bo obnacture xane mro BEH e
eHzeMcka, naiaeHnata Ha TCC Bo TOPHHOT TPakT
€ 3HAYUTENTHO NOBHUCOKa, Aypu U 100 matu oTKOJIKY
BO HEEHJIEMCKHUTE pernoHu. Jlocera, HEKOJIKY XHIIO-
Te3W ce JajeHu 3a eruomnaroreHe3ara Ha BEH.
Camo TokcHMYHHOT edekT Ha Aristolochia clemati-
dis e moTBpaeH Kako (akTop BO mojaBaTa Ha 00-
necra. Hemame crenuduunn 6Momapkepu 3a paHa
nujarno3a Ha BEH m Ha xapnmHOM Ha TOPHHOT
yporenuym — TCC. Co mpumMeHa Ha COBPEMEHH MO-
JIEeKyJapHU U TEHETCKU METOIH BO MCTPaXKyBambeTo
Ha eTHomnaToreHe3ara u aujarnosara Ha bEH u kap-
IIMHOM Ha ropHuot yporeauyM — TCC ce ouekyBa
oJ00pyBame BO UCTpaXxyBameTo Ha BEH.

Kayunu 360poBu: OankaHcka eHieMcKa Hedpornaryja,
rOpEH ypUHAPCH TPAKT, KAPIIMHOM Ha TIPSOIHH KIICTKH.



