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significant (p =0.0014). A small number of persons in all 
three groups had stones. Two patients with BEN were ne-
phrectomized due to urothelial carcinoma.

The values for eGFR, urinary excretion of albumin, 
alpha1-MG, kidney length and parenchymal thickness 
was compared between subgroups of BEN patients and 
healthy subjects from BEN families formed depending 
on the family history of BEN. Mean values of these vari-
ables in patients whose father or mother or both suffered 
from BEN did not differ significantly either in the BEN 
patient group or the group of healthy members from BEN 

families. Nevertheless, BEN patients who had a mother 
with BEN had a lower eGFR (64 ± 37 ml/min/1.73m2) 
than those with a father (73 ± 23 ml/min/1.73m2 ) or 
both parents (72 ± 14ml/min/1.73m2) with BEN, as well 
as higher urinary excretion of albumin (33.5 ± 24.7 mg/
mmol creatinine vs. 30.1 ± 40.5 mg/mmol creatinine vs. 
30.1 ± 40.5 mg/mmol creatinine) and alpha1-MG (12.2 
± 2.8 mg/mmol creatinine vs. 8.4 ± 8.4 mg/mmol creati-
nine  vs. 2.1 ± 3.4 mg/mmol creatinine) and shorter kid-
ney length (9.1± 1.8 cm vs. 10.0 ± 1.3 cm vs. 10.3 ± 1.1 ). 
However, the differences between all these variables did 
not reach statistical significance.

Discussion
In the present study, we measured kidney dimen-

sions in two groups of healthy persons from BEN vil-
lages that differed in family history: one with a positive 
and the other with a negative family history of BEN. All 
persons in both groups had normal blood pressure, and all 
laboratory findings were within normal ranges. Our main 
objective was to resolve the dilemma of whether kidney 
size of BEN family members without any laboratory sign 
of BEN differed from those in healthy members of non-
BEN families. Kidney length and parenchymal thickness, 
measured by ultrasound, were similar in both healthy 

Table 2: Kidney length and parenchymal thickness in healthy persons from Balkan endemic nephropathy (BEN) fami-
lies, non-BEN families and BEN patients.

BEN patients
Healthy subjects from

ANOVA ANCOVABEN 
families

non-BEN 
families

Kidney length, cm
    Right 9.8  ± 1.1 10.7 ± 1.0 10.6 ± 0.9 <0.0001 <0.0001
    Left 10.3 ± 1.2 11.4 ± 1.0 11.2 ± 1.1 <0.0001 <0.0001
    Mean 9.9  ± 1.3 11.0  ± 0.8 10.9  ± 0.8 <0.0001 <0.0001
Parenchymal
thickness, mm
    Right 12.7 ± 2.0 12.8 ± 2.8 12.9 ± 3.1 0.892 0.796
    Left 14.1 ± 2.7 14.5 ± 2.5 14.3 ± 2.9 0.694 0.589
    Mean 13.4 ± 1.9 13.6 ± 2.5 13.6 ± 2.7 0.878 0.286

BEN: Balkan endemic nephropathy, ANCOVA included age and eGFR as covariates.

 Figure 1: Kidney length in healthy persons from Balkan 
endemic nephropathy (BEN) families, non-BEN families 
and BEN patients divided according to estimated glomerular 
filtration rate (eGFR).  

Table 1: Main characteristics and laboratory findings of healthy persons from Balkan endemic nephropathy (BEN) 
families, non-BEN families and BEN patients.

BEN patients

Healthy subjects from

pBEN
families

non-BEN 
families

Gender, M/F 34/37 39/35 19/40 0.052
Age, years 64.4 ± 12.0 49.1 ± 12.2 49.2 ± 12.3 <0.0001
Systolic BP, mmHg 166 ± 27 139 ± 25 133 ± 31 <0.0001
Diastolic BP, mmHg 96 ± 13 86 ± 13 73 ± 25 <0.0001
Hemoglobin, g/L 131 ± 17 137 ± 14 136 ± 13 0.199
eGFR, ml/min/1.73m2 66.5 ± 27.9 109.1 ± 23.9 114.8 ± 29.7 <0.0001
U-protein, mg/mmol creatinine 42.1 ± 45.0 12.5 ± 8.3 15.3 ± 7.9 0.001
U-albumin, mg/mmol  creatinine 26.9 ± 28.5 0.8 ± 1.0 0.5 ± 1.1 <0.0001
U-alpha1-microglobulin, mg/mmol  creatinine 7.6 ± 6.2 0.3 ± 0.7 0.3 ± 0.5 <0.0001

BEN: Balkan endemic nephropathy, M: males, F: females, BP: blood pressure, eGFR: glomerular filtration rate estimated by MDRD study 
equation, U: urine.


