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Upper Urinary Tract Urothelial Cancer
in Croatian and Bosnian Endemic
Nephropathy Regions

Josip Samardzic?, Sefik Hasukic?

ABSTRACT

Objectives: Endemic nephropathy (EN) is a chronic tubulointerstitial renal disease associat-
ed with increased incidence of upper urinary tract urothelial cancer (UTUC) occurring pre-
dominantly in geographically limited areas in villages along big Danube river. Based on results
obtained by the research it is confirmed that aristolochic acid is causative agent of endemic
nephropathy (EN). Aim: The aim of this study was to determine characteristics of UTUC in two
endemic areas and analyze trends in 5-year period. Methods: This study included all patients
with UTUC with or without synchronous/metachronous urothelial cancer in urinary bladder,
from Croatian and Bosnian EN and non-EN regions. We analyzed archival data bases from all
patients with UTUC who were admitted and operated in Department for surgery and urology,
General Hospital Josip Bencevic Slavonski Brod in the time period between 2005 and 2010.
Analyzed groups of patients were divided and compared as EN group (that includes patients
from Croatian and Bosnian EN region) and non-EN group (that includes patients from Croa-
tian and Bosnian non-EN region). All surgical specimens were processed according to stan-
dardized pathological procedures. Results: Comparing patients basic characteristics from
Croatian and Bosnian EN region there was no significant difference in gender (females were
more frequently affected in both EN regions, p=0.99) or age (p=0.43) of patients. We found
higher blood levels of urea and creatinine in group of patients from Croatian EN region when
compared with group of patients from Bosnian EN region but the difference was not statisti-
cally significant (p=0.79 and p=0.44, respectively). In patients from Croatian EN group Hemo-
globin levels were significantly lower than levels from Bosnian EN region patients, p=0.0049.
In group of patients from Bosnian EN region ureteral tumors were more frequently observed
than in Croatian group of patients, when compared with renal pelvis tumors but the difference
was not statistically significant (p=0.258). Conclusion: Our data showed some differences
in tumor localization between to investigated, relatively nearly situated, EN regions in Croa-
tia and Bosnia. Statistically significant difference in hemoglobin levels between Croatian and
Bosnian EN regions that should be further analyzed to give some reasonable explanation.
Keywords: endemic nephropathy, urinary tract, urothelial cancer, Croatia, Bosnia, regions.

nal parenchyma can be very blind or
with non-specific inflammatory/de-

1. INTRODUCTION

Endemic nephropathy (EN) is a
chronic tubulointerstitial renal dis-
ease associated with increased inci-
dence of upper urinary tract urotheli-
al cancer occurring predominantly in
geographically limited areas in villag-
es along big Danube river tributaries
in Croatia, Bosnia and Herzegovina,
Bulgaria, Romania and Serbia (1, 2).
In non-endemic regions upper uri-
nary tract cancers (UTUC) are rare
and accounts for 5-10 % of all urinary
tract cancers, while in EN regions are
more frequent and reported as 65%
of all kidney cancers in adults (3, 4).
Histologically, EN can be manifested
as bilateral interstitial fibrosis of re-
nal cortex with tubular atrophy with
or without urothelial cancer of upper
urinary tract (3, 5). Histology of re-

generative changes due to obstruc-
tion, diabetes or hypertension that
usually occurs in older age and/or in
patients with tumors in renal pelvis
and/or ureter (6, 7). EN can be man-
ifested solely as urothelial cancer of
upper urinary tract proceeding renal
impairment. EN occurs in particular
households, but it does not have in-
herited features.

Based on results obtained by the
research project led by the Univer-
sity of Zagreb and State Universi-
ty of New York it is confirmed that
aristolochic acid is causative agent
of EN, and this peculiar kidney dis-
ease is now considered to be an
environmental form of worldwide
present aristolochic acid nephrop-
athy. Aristolactam-DNA adducts
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CKD stage 1 CKD stage 2 CKD stage 3A CKD stage 3B CKD stage 4 CKD stage 5
ALL 3(3.9%) 17 (22.4%) 15(19.7%) 14 (18.4%) 12(15.8%) 15(19.7%)
EN 1 6 9 8 7 13
nonEN 2 11 6 6 5 2
EN-HR 0 2 3 1 2 6
EN-BiH 1 4 6 7 5 7
Table 1. CKD stages for all investigated group of patients

EN (HR+BiH) NonEN (HR+BiH) EN-HR EN-BiH
Creatinin (median, range, umol/l) 172 (56-1581) 113 (65-597) 213 (87-747) 156 (56-1581)
Urea (median, range, mmol/l) 9.8(3-51.8) 8.15(4.8-28) 11.8(3-30.3) 9.25(4-51.8)
Hemoglobin (mean value, + standard deviation) 104.36 = 24.03 119.37 £ 16.54 90.76+ 24.07 110.77 +21.51
MDRD mean value, + standard deviation) 35.42 +25.15 51.28 + 25.52 31.64 +24.99 37.19+25.44
Tumor localization P-28 P17 P-13 P-15
(P-pyelon, U-ureter) u-23 U-17 U-6 u-17

P+U-5 P+U-10 P+U-1 P+U-4
Tumor grade (LG/HG) ::I%i‘ll h(él;;r ::I%AiS IEI%IZ%

A Ta/pT1-15 Ta/pT1-16 Ta/pT1-5 Ta/pT1-10
Tumor invasion (pTa/pT1 vrs pT2-pT4) ETZ/-F;T 440 STZ/-T)T 197 ETZ/-F;)T 114 gTZ/- F;)T 126
Synchronous and/or 9/56 12/34 3/20 6/36
metachronous tumors (16%) (35.3%) (15%) (16.7)

Table 2. Summarized clinical and pathological results in tested groups of patients

were detected in renal cortex as A:T > T:A mutations
in the 5-CpApG-3’ context accumulating on the non-
transcribed strand of the TP53 gene in EN/UTUC cases
and presents as biomarkers of AA exposure in this geo-
graphical region (8, 9). Study of Jelakovic B et al. on renal
cell carcinoma (RCC) observed the characteristic global
mutational signature consistent with the mutagen effects
of AA in 62.5% of tested RCC from EN region that was
otherwise absent in the control RCC samples from non-
endemic region (10).

Various studies from different EN regions and EN like
diseases, such as AAN or Chinese herb nephropathy
showed changes in numbers, distribution and histolog-
ical characteristics of UTUC (4, 11, 12). Belicza at al ob-
served changes in ratio between UTUC and RCC with
relative decrease of urothelial carcinomas when com-
pared with data from time period 20 years before inves-
tigation in the same EN region in Croatia (3). Changes
in occurrence of UTUC as well as some characteristics
of disease for EN region in Serbia were also observed
by Cukuranovic et al. They found slow decrease in in-
cidence of UTUC in Serbian EN region and in the same
time increased tumor stage and grade when compared
with results from earlier time periods (4).

The aim of this study was to determine characteristics
of UTUC in two endemic areas and analyze trends in
5-year period.

2. PATIENTS AND METHODS

Patients with UTUC who underwent surgery in Gen-
eral Hospital Josip Bencevic, Slavonski Brod between
2005-2010 from both endemic and nearby non-endemic
area were included in the study. General Hospital Josip
Bencevic is situated near Croatian and Bosnian EN re-
gion and majority of patients from both EN regions were
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treated in that hospital. This study included all patients
with UTUC, with or without synchronous/metachro-
nous urothelial cancer in urinary bladder, from Croatian
and Bosnian EN and non-EN regions. The analyzed vari-
ables were: gender, age, hemoglobin, urea and creatinine
blood levels, tumor localization, tumor grade and pTNM.
We analyzed archival data bases from all patients with
UTUC who were admitted and operated in Department
for surgery and urology, General Hospital Josip Bencev-
ic Slavonski Brod in the time period between 2005 and
2010. All operated patients were treatment naive. The
study was approved by the Bioethics Committee of the
General Hospital ,,Josip Bencevic®

Analyzed groups of patients were divided and com-
pared as EN group (that includes patients from Croatian
and Bosnian EN region) and non-EN group (that in-
cludes patients from Croatian and Bosnian non-EN re-
gion). We analyzed data from postoperative pathological
reports, clinical history and preoperative questionnaires
obtained from patients. We analyzed age, gender, tu-
mor location, tumor multifocality, grade and stage from
pathohistological reports, while place of residence (EN/
nonEN) and clinical parameters such as blood levels of
urea, creatinine and hemoglobin were obtained out of
patients clinical history and questionnaires. All surgical
specimens were processed according to standardized
pathological procedures, while tumor grade and stage
were assessed according to the WHO Classification of
Tumours of the Urinary System and Male Genital Or-
gans, 2016 (13). GFR was estimated using MDRD for-
mula.

Statistical analysis was performed with MedCalc pro-
gram, version 11.6.0.0. For statistical data processing
for comparison of continuous variables, the T test of
independent and dependent samples was used, i.e. the
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Mann-Whitney test, depending on the symmetry of the
data distribution. The significance level was P <0.05.

3. RESULTS

In the time period between 2005 and 2010 in the De-
partment of Urology and Surgery in General Hospital
Josip Bencevic total of 102 patients were operated and
treated due to primary UTUC. In the whole group medi-
an age was 72 years (41-85), and there was more female
than male patients (M:F=42:60). Median and range of
urea and creatinine were 9,2 (3-51,8) mmol/l and 135
(56-1581) umol/l, respectively. Mean value of eGFR
for the whole group was 42,1 +26,34 while hemoglobin
mean level was 110.84+22.3. CKD stage for all patients
was shown in Table 1.

There was no statistically significant difference in CKD
stages between EN and nonEN groups, but there is a
trend showing higher CKD stages in patients from EN
regions. There was no significant difference in CKD stag-
es between Croatian and Bosnian EN foci.

There was no statistically significant difference in CKD
stages between EN and nonEN groups, but there is a
trend showing higher CKD stages in patients from EN
regions. There was no significant difference in CKD stag-
es between Croatian and Bosnian EN foci.

Out of all analyzed patients 56 were from EN region
(Bosnian and Croatian) and 46 were residents from non-
EN region. In EN group patients were statistically signifi-
cantly older, with median age of 74.5 years (41-84 y) com-
pared with patients from nonEN group with median age
of 71.5 years (54-85 y), p=0.015. Female gender was sig-
nificantly more frequent in EN group (M:F=18:40) when
compared with nonEN group (M:F=24:20), p=0.029.

Our results regarding creatinine, urea and hemoglo-
bin levels, MDRD and tumors localization, grade, pT and
presence of synchronous/metachronous tumors were
shown in Table 2.

Comparing patients basic characteristics from Croa-
tian and Bosnian EN region there was no significant dif-
ference in gender (females were more frequently affected
in both EN regions, p=0.99) or age (p=0.43) of patients.
We found higher blood levels of urea and creatinine in
group of patients from Croatian EN region when com-
pared with group of patients from Bosnian EN region
but the difference was not statistically significant (p=0.79
and p=0.44, respectively). However, we found statistical-
ly significant difference in Hemoglobin levels between
to analyzed group of patients from different EN regions.
In patients from Croatian EN group Hemoglobin levels
were significantly lower than levels from Bosnian EN re-
gion patients, p=0.0049.

There was also no statistically significant difference in
eGFR (MDRD), tumor grade, tumor invasiveness, pres-
ence of multiple tumors or family history between Croa-
tian and Bosnian EN groups of patients (p=0.50, p=0.83,
p=0.84, p=0.93, p=0.15, respectively).

In group of patients from Bosnian EN region ureteral
tumors were more frequently observed than in Croatian
group of patients, when compared with renal pelvis tu-
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mors but the difference was not statistically significant
(p=0.258).

3. DISCUSSION

Aim of this study was to investigate characteristics of
patients from to relatively nearly situated EN regions and
to compare our findings with other studies. Analyzed age
and gender distribution between patients from EN and
nonEN regions our results showed older age of patients
with UTUC in group of patients from EN regions with
female predominance in the same group, that was ex-
pected and these results are compatible with other sim-
ilar studies (3, 4). Regarding tumor localization within
upper urinary tract system, we found some differences
in comparison with other studies. Most studies indicated
renal pelvis/pyelon as a more frequent site of urothelial
cancer in EN regions as well as in nonEN regions when
compared with ureteral tumor site (12, 14, 15,).

In our study, when we analyzed patients from Croatian
and Bosnian EN regions as one group, we found slightly
more frequently tumors originating in renal pelvis than
in ureter. However, when compared tumors sites be-
tween Croatian and Bosnian EN regions as to different
groups we found urothelial cancer in renal pelvis more
frequent in Croatian focus while in Bosnian EN region
tumors were equally distributed in renal pelvis and ure-
ter. We also found that in patients with urothelial tu-
mors arising from ureter number of synchronous and/
or metachronous tumors was significantly higher when
compared with urothelial cancers arising from renal pel-
vis/pyelon. This finding suggests need for more frequent
clinical surveillance of patients with tumors arising from
ureter.

Results of our study are compatible with other studies
of urothelial tumors connected with EN regarding depth
of tumor invasion and tumor grade. In our study, urothe-
lial tumors diagnosed in upper urinary tract were more
frequently high grade with more frequently present tu-
mor invasion classified as pT2-pT4. This finding is also
present in studies from nonEN regions (4, 14, 15).

Comparing our results we found differences in CKD
stages between our study and Taiwanese study conduct-
ed by Chen and co. In Chens study, almost 40% of pa-
tients were in CKD stage 0-2, while in our study only 16%
of patients from EN region were in the same stage. In
our study 29.5% of patients from EN regions were clas-
sified as CKD stage 5, while the same stage in study by
Chen was found in 15,2 % of patients (12). Found differ-
ences could be result of different genetic predisposition,
amount of ingested AA and/or time period of ingestion
as well as other accompanying comorbidities.

Comparing CKD stages between ours investigated
groups of patients we found that patients from nonEN
regions were more frequently in CKD stage 0-2 (13/20)
while CKD stage 5 was more frequently found in group
of patients from EN region (13/15). Our findings could
indicate more severe impairment of kidney function that
is probably due to EN. Although, we did not found sig-
nificant differences in CKD stage between patients from
Croatian and Bosnian EN regions we did found more
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elevated blood levels of urea and creatinine in group of
patients from Croatian EN region and more decreased
levels of Hemoglobin in the same group when compared
with patients from Bosnian EN group. We did not found
good explanation that could justify found differences in
blood levels of urea, creatinine and hemoglobin between
those to populations (especially because patients were
operated in similar age, gender with similar type and tu-
mor grade). The difference could be in different genetic
predisposition that is still not very well investigated part
in pathogenesis of EN.

4. CONCLUSION

Our data showed some differences in tumor localiza-
tion between to investigated, relatively nearly situated,
EN regions in Croatia and Bosnia. When compared tu-
mors sites between Croatian and Bosnian EN regions as
to different groups we found urothelial cancer in renal
pelvis more frequent in Croatian focus while in Bosnian
EN region tumors were equally distributed in renal pelvis
and ureter. We also found that in patients with urothe-
lial tumors arising from ureter number of synchronous
and/or metachronous tumors was significantly higher
when compared with urothelial cancers arising from re-
nal pelvis/pyelon. We also found differences in urea and
creatinine levels that were not statistically significant and
statistically significant difference in hemoglobin levels
between Croatian and Bosnian EN regions that should
be further analyzed to give some reasonable explanation.

e (Conflict of interest: none declared.
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