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Abstract. Background. Nutrition is one of the most important determinants of kidney stone formation. This
study was designed fo evaluate lithogenic factors in diet of patients with renal calculi. Materials and me-
thods. 40 stone-formers without metabolic disorders stimulating stone formation (e.g. hyperparatyroidism,
primary hyperoxaluria) were invited fo the study. Anfropometric measurements of nutritional status (BMI,
WHR), analysis of body composition (BIA), quality and quantitative analysis of patients’ eating habits
(3-day food records) were conducted. Results. Half of patients were overweight or obese. Their diets con-
tained high amounts of protein, fat, phosphorus, vitamin C and low amounts of fluid, calcium, magnesium,
potassium, vitamin B,. Protein consumption was positively correlated with uric acid intake in diets (r=0.78),
and body weight with dietary fat infake (r = 0.58) and uric acid infake (r = 0.55). Conclusions. Complete
treatment of nephrolithiasis should include nutritional therapy. No change in customary diets of patients
with renal calculi can stimulate lithogenesis process.
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Introduction

Kidney stone (renal calculus, lat. nephrolithasis,
urolithasis) is the third most frequent urinary disease. It
occurs on the entire world and affects up to 5 % of the
population between 30 and 50 years old which indicates
that the disease is a serious social issue in industrialized
countries prevalence of nephrolithiasis ranges from 1 to
10 %. Most kidney stones are composed of calcium salts
(oxalate, phosphate) [1, 2]. The main causes of stone
formation are genetic and environmental factors. Fa-
mily history of kidney calculi enhances its incidence [3].
Some scientists called nephrolithiasis a “nutritional di-
sease”. A significant role in ethiology of the disease is a
diet. Diets rich in fat (indirectly) and animal protein (di-
rectly) stimulate lithogenesis [4]. In our study we tried to
find basic nutritional factors among patients with kidney
stones, which may be lithogenic factors.

Materials and methods

We invited patients with kidney stones from Kolejowy
Central Hospital, Baby Jesus Hospital Nephrological-
Transplant Clinic and Individual Specialistic Medical
Practice in Urology Clinic in Gdansk treating patients

with urinary tract diseases, including kidney stone, to
take part in the study.

The exclusion criteria were hyperparatyroidism, pri-
mary hyperoxaluria or other metabolic disorders stimu-
lating stone formation. 42 patients gave their assent to
participate in the study. None of them received any
specific dietary consultation before the study. Glomural
filtration rate was estimated on the basis of Levey et al.
formula [5]. Body Mass Index (BMI) and Waist-Hips
Ratio (WHR) were calculated as weight (kg) divided by
height squared (m?) and waistline (cm) divided by hips
line (m), adequately. Bioimpedance was done according
to standardised procedures [6]. In this analysis we used
3-day food records and also on their basis we specified
energy and other nutrients intake by means of a com-
puter software Dietetyk, based on Polish Food Nutri-
tion Tables [7]. The results are presented as mean £+ SD.
BMI, energy, n3, n3/n6 and fibre intakes, because the
lack of normal distribution is presented as the median.
Since the study was conducted before 2008 the results
referred to dietary guidelines for Poland of that time [8].
To describe differences between men and women we
used Student’s test and nonparametric Mann-Whitney
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test (STATGRAPHICS Plus 4.0). To evaluate correla-
tion simple linear regression analysis was applied.

Results

The characteristics of 42 stone formers are presented
in Table 1. There was not any difference in the age of pa-
tients, but men had higher BMI and WHR. Among 28
participants with long history of nephrolithiasis (more
than 3 years) occurred episodes of recurrence of kidney
stones. The most common components of calculi were
oxalate salts. A family history of kidney stones occurred
with 24 patients. The efficiency of kidney measured by
glomular filtration rate indicated mainly not significant
kidney’s impairment. Only in two women kidney stones
essentially damaged renal function (Table 2). Men had
higher and statistically significant BMI and WHR para-
meters (Table 1), compared with women. The waistlines
of 50 % men were more than 102 cm. Bioelectrical Im-
pedance Analysis test was performed on 42 patients with
kidney stones. Only 7 participants had normal percen-
tage of body fat but the total body water, as an estimate
of hydration level, was insufficient in 35 persons. Results
of quantitative analysis menu patients with nephrolithi-
asis are summarized in Table 3. Dietary energy intake in
group of men was significantly higher than in the group of
women which resulted from high intake of protein and fat
in men’s diets. Men also drank more fluids on a daily ba-
sis, compared with women, but in both groups this value
was lower than recommended (more than 2.5 L per day)
[9]. We did not find any correlation between total fluid
intake and total body water intake. Meat products eaten
every day were the main source of protein in diets. We
observed positive correlation between dietary total pro-
tein intake and uric acid intake as well (Fig. 1) although
body weight of patients was correlated with dietary fat in-
take (Fig. 2) and uric acid intake (Fig. 3). Furthermore,
inconsiderable correlation was found between dictary fat
intake and body fat mass (p = 0.0506, r = 0.51).

Discussion

The first episode of nephrolithiasis may appear even
in childhood triggered by primary hiperoxaluria [10, 11]
and in our study age range of patients with kidney stones
was wide (23—76 years). Recurrent renal stone disease
is very frequent and occurs in about 50 % stone formers

[13]. In most participants of the study stones recurred
too and the most common type was oxalate salts just
like in other studies [10, 14]. A family history of kidney
stones enhanced the risk of development of the disease
in individuals. Curhan et al. [13] in a cohort the Health
Professionals Follow-up Study of 37 999 men showed
that in male stone formers a family history of nephro-
lithiasis was more common than in those without kidney
stones. Our study indicated the same relation. Long-term
stone formation with recurrences may increase the risk of
chronic kidney failure leading to glomerulosclerosis and
decreased glomular filtration rate by obstruct calyces and
renal pelvis [15]. Two women in this study had very low
GFR, which indicated almost end-stage renal disease.
Overweight and obesity may stimulate renal stones for-
mation. Positive correlations between body weight, BMI
and nephrolithiasis can be found in many studies [16, 17].
Maaloufet al. [18] and Abate et al. [19] revealed that ex-
cess percentage body fat and insulin resistance lower pH
inurine enhance the risk of uric acid kidney stones. In our
study most patients had quite high value of BMI, WHR
(particularly men) and body fat (particularly women).
Diets of patients with kidney stones supplied low intakes
of fluids, fibre and high intakes of protein, fat, especially
in a group of men. Diets with insufficient participation
of fluid stimulate salts crystallisation in urine and stone
formation [20]. In this group additional lithegenic factor
was type of beverages (first of all black tea and coffee),
as we mentined in Roczn PZH [21]. Excess animal pro-
tein in our studyand positive correlation with dietary uric
acid intake may acidify urine and cause hypercalciuria
[19—22]. Giannini et al. [23] showed that 0.8 g protein/
kg/day significantly reduced serum and urinary urea val-
ues, similarly like urinary calcium and oxalate. Vegetar-
ian diets, compared to the westerntype diets, decrease the
risk of uric acid crystallisation by 93 % [24]. But Massey
and Kynast-Gales [25] revealed a more important rela-
tionship between protein intake than the type of protein.
Positive correlation between body weight of patients with
kidney stones and fat intake implies that it could be the
main cause of overweight and obesity and high percen-
tage body fat among the participants. Additionally, higher
uric acid consumption among patients with higher body
weight can undoubtedly stimulate stone formation. On
the other hand, fibre may protect from nephrolithiasis.
Hess et al. [26] proved that fibre enhances urinary citrate

Table 1. Characteristics of patients with kidney stones

Men, n = 24 Women, n =18 p
Age (years) 46.7 +16.5 51.1+11.8 NS
WHR* 0.95 + 0.05 0.82 £ 0.04 p <0.05
Waist >102 cm >88cm
% 50 20
Mediana Mediana
BMI (kg/m2)** 27.9 25.6 p <0.05

* — Student’s t test, ** — Mann-Whitney test.
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excretion which dissolves calcium oxalate salts. However,
in diets of our patients this nutrient was in insufficient in-
take as well, which indicates low consumption of fruit and
vegetables. Low potassium and magnesium intake may
stimulate stone formation by reduced reabsorption of
calcium in tubule and decreased concentration of natu-
ral inhibitor of crystallisation of calcium oxalate, which is
magnesium. Furthermore, among other nutritional litho-
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genic factors, which have been described by us in Roczn
PZH [21], we can rate low diet intake of calcium, vitamin
B, and high intake of oxalic acid, vitamin C.

Conclusions

Nutrition can stimulate lithogenesis. Patients with
kidney stones should have an opportunity to talk to dieti-
tians about their nutritional habits and receive accurate
dietetic recommendations.
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Figure 1. Correletion between total protein intake and
uric acid intake in diets patients with kidney stones
(* — simple linear regression analysis)

Figure 2. Correlation between body weight of patients
with kidney stones and dietary uric acid intake
(* — simple linear regression analysis)

Table 2. Glomural filtration rate (GFR) of patients with kidney stones

GFR (ml/min/1,73 m?) M (n = 24) K (n=18)
>90 9 5

60-89 9 8

30-59 4 3

15-29 2 -

<15 - 2
Table 3. Energy value and nutritional components of menu patients with kidney stones
Men Women P
Mean = SD % RDA Mean = SD % RDA
Fluids* (1) 24+1.0 96 1.6+0.7 64 <0.05
Protein* (g) 68.4 £ 21.7 117.8 51.5+15.5 99 <0.05
Fat* (g) 80.5+25.4 131 48.8 £ 14.2 105 <0.05
SFA* (g) 30.4 +£11.3 147 16.9+5.3 110 <0.05
MUFA* (g) 31.2+104 139 185+75 110 <0.05
PUFA* (g) 12.6 £ 8.0 69 8.6+49 63 <0.05
né* (g) 10.92 + 7.50 89 72+4.6 79 <0.05
Carbohydrate (g) 222.9+95.9 52.2 200.2 + 56.9 59.3 NS
Potassium (mg) 2667.1 £ 1338.4 76.2 2361.2 + 664.9 67.5 NS
Magnesium (mg) 252.0 + 135.9 72 208.4 +64.8 74 NS
Uric acid (urine 452.6 + 186.4 - 332.4 + 84.9 - <0.05
mg) * ***
Mediana Mediana

Energy™™ (kcal) 1832.5 62.2 1375 64 <0.05
n3 (g) 1.67 83 1.25 80 NS
n6/n3 497 - 474 - NS
Fibre (g) 15.2 60 16.9 67 NS

* — Student’s t test; ** — Mann-Whitney test,*** — p < 0.05, r = 0.78, simple linear regression analysis.
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Figure 3. Correlation between body weight of patients
with kidney stones and dietary fat intake
(* — simple linear regression analysis)
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OCHOBHbI€ AUTOT€HHbIe PAKTOPbI B PALMOHE NOAbCKUX NALMEHTOB, CTPAACIOLLMX OT MOYEKAMEHHOM GOAE3HU

Pe3iome. AkryanbHocTs. [TutaHue SBISETCS OMHOM U3 BaX-
HEeWIMX MPUYUH TIOSBICHUST KaMHEW B IMMOYKax. DTO WC-
clenoBaHue ObLIO pa3paboTaHO TSI OLEHKU JIMTOTEHHBIX
(akTOpPOB B pallMOHE TAIMEHTOB ¢ HedpoauTnazom. Ma-
Tepuasl M MeToabl. B nccrnenoBanue Bouwin 40 nauyMeHToOB
C MOUEeKaMeHHOM 00JIE3HBI0, HE MMEIOIINX METa00IMUeCKIX
HapyIIeHUH, KOTOPbIe TPUBOIUIN ObI K 00pa30BaHUIO KaM-
Hell (TakuX Kak TUIeprnapatupeos, MepBUYHAsT TUIIEPOK-
canypus). IlpoBoauyiuch oLEHKa aHTPOIIOMETPUYECKUX
JNAHHBIX (MHIEKC MAacChl Tejla, COOTHOILIEHWE OKPYKHOCTEM
Tanuu U Oenep), aHaau3 KOMITO3UIIMOHHOTO COCTaBa TeJsa
(OuomMMeTaHCHBIM aHAIU3 COCTaBa Teja), KaUeCTBEHHbIN 1
KOJIMYECTBEHHBIM aHaJIM3 TUIIEBBIX MPUBBIYEK ITAIIMEHTOB
(3-nHeBHas peructpauusi npuHuMaeMoii numu). Pesynbra-

Barbara Pyszczuk’, Anna Ziétkowska?
"Warsaw University of Life Sciences, Warsaw, Poland

Thl. Y ITOJOBUHBI MAIIMEHTOB OTMEYAINCh U30BITOUYHBIN BeC
iy oxupeHue. VIx panioH comepkai 60JIbIIoe KOJTMIECTBO
Oenka, xupa, ¢pochopa, ButaMruHa C 1 HEOOJIBIIOE KOJIH-
YECTBO XMUIKOCTU, KallbLiMsl, MArHUs, Kajlusi, BUTaMUHa B .
[MoTpebaeHue Geska MOJOXKUTEIbHO KOPPEJIUPOBAJIO C MO-
TpebjieHrueM MoueBoii KucsoThl (r = (0,78), a Macca Tejla — ¢
ypOBHEM kupa B pauuoHe (r = 0,58) u morpebieHreM MO-
yeBoii KUcaoThI (r = 0,55). BeiBoapl. [ToaHBINM Kypc JeueHMS
o noBoAy HedpoIUTHA3a TOJIKEH BKIIIOUATh B ceOsl TMETO-
tepanuio. OTCyTCTBME U3MEHEHUI B OOBIYHOM palloHe Ta-
LIMEHTOB C MOYEKAMEHHOM GOJIE3HBIO MOXET CTUMYJIUPOBATh
MpoLIeCcC JUTOreHe3a.

KioueBble cioBa: MmouekaMeHHast 60JIe3Hb; TUTAHKE; U30bI-
TOYHBI Bec; TpodrIakThKa

2Central Clinic Hospital of the Ministry of Interior and Administration in Warsaw, Diabetes Centre in Internal Diseases,

Endocrinology and Diabetology Clinic, Warsaw, Poland

OCHOBHI AiTOreHHi $aKkTopu B PALIOHI MOAbCbKMX MALIEHTIB, SIKi CTPOXKAQIOTb BiA CEYOKAM’aHOT XBOPO6U

PesiomMe. AkryanbHicTs. XapuyBaHHS € OMHIEIO 3 HAWBAKIIN -
BilIMX TPUYMH TOSIBU KaMeHiB y HUpKax. Lle mociimkeHHs
Oy;10 pO3p00JIEHO ISl OLIIHKM JIITOTeHHMX (haKTOpiB y pa-
LiOHI MaulieHTiB i3 HedpoaiTiazoM. MaTepiamum i meToau. Y
JociakeHHsT BRIy 40 maiieHTiB i3 ceuokam’sSIHOI XBO-
po0bolo, gKi He Majlu MeTaboJiYHMX MOPYIIEeHb, 10 MPUBO-
IUIKM O 10 YTBOPEHHS KaMEeHiB (TaKuXx SIK TileprnapaTupeos,
nepBUHHA rinepokcaypist). IlpoBoauiauch OlliHKAa aHTPO-
MOMETPUYHUX JaHMX (iHAEKC Macu Tijia, CIiBBiIHOIIEHHS
OKpYXXHOCTel Tajlii Ta CTEroH), aHajii3 KOMITO3ULiHOTO
ckJany Tina (6ioiMrieqaHCHMI aHaMi3 CKIady Tifa), SIKiCHUM
i KiTbKiCHUI aHasi3 XapyoBUX 3BUMYOK MaIli€HTIB (3-IeHHA
peectpallis ixXi, 1o npuiiMaetscs). PedyabTaT. Y mojoBuHu

NauieHTIiB BiaMivanuch HAAIMIIKOBA Bara a6o OXUpPiHHA. Ix
palioH MiCTMB BEJIUKY KiJIbKiCTh OiJiKa, XKUpy, hochopy, Bi-
taminy C i1 HEBEJIMKY KiJIbKICTh PiIMHU, KaJIbllil0, MarHiio,
KaJilo, Bitaminy B.. CrioxxusaHHs 6i/1Ka ITO3UTUBHO KOPEJTIO-
BaJIO i3 CIOXMBAHHSAM cedyoBoi kuciaotu (r = 0,78), a Maca
TiJla — i3 piBHeM XXupy B paiuioHi (r = 0,58) i crmoXXuBaHHSIM
ceyoBoi kuciaotu (r = 0,55). BucHoBku. [1oBHMIT Kypc JTiKy-
BaHHS i3 MpUBOAY HedpOoJliTiasy MOBMHEH BKJIIOYATU JIi€ETO-
Teparito. BiicyTHicTh 3MiH y 3BUYaiHOMY palliOHi Malli€HTiB
i3 ceyoKaM STHOIO XBOPOOOIO MOXKEe CTUMYJTIOBATHU TIPOILIEC Ji-
TOTeHe3Yy.

KiouoBi ciioBa: ceyokam’siHa XBopoGa; XapuyyBaHHSI; Hal-
JIIIIKOBA Bara; npodijakTuka
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