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SUMMARY

Seasonal variations of renal colic have been described by many
authors throughout the world for different countries. No such
evaluation has yet been made for Germany. We have collected
data to analyse whether such seasonal variations of renal colic are
relevant in Germany as well.

Prospectively, we have studied n=1049 calcium oxalate stone
formers with symptoms of renal colic treated in our department.
We have divided them into four groups according to the quarters
of the year. For stone analysis, x-ray diffraction / polarizing
microscopy was used. Furthermore, the following general parameters
have been examined in all patients: age, BMI, blood pressure,
stone frequency, diabetes mellitus; blood: creatinine, glucose, uric
acid, calcium, sodium and potassium; urine: pH, volume, calcium,
uric acid, citrate, ammonia and urea. Using the statistic programme
Prism 5 (GraphPad), significant differences between the four groups
were calculated by the Kruskal-Wallis-test.

In Germany no seasonal variations of renal colic in calcium
oxalate stone formers have been found. We have also not found
seasonal variations in metabolic parameters or urine composition.
Low temperature fluctuations could be a potential explanation.
However, there are countries with similar climate conditions
showing seasonal variations of acute stone episodes. Another possible
explanation for the missing variation in colic is the constant
urine composition throughout the year. This was shown for other
regions with a constant frequency of acute stone episodes. Further
investigations are required to support this hypothesis.
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INTRODUCTION
Beryn

Urolithiasis affects an estimated 5% of the
population and the lifetime risk of passing a stone
in the urinary tract is estimated to be 8-10% (Scales
et al. 2012; Johnson et al. 1979). Urinary calculus
formation is highly variable and certain risk factors
such as age, gender, anatomic abnormality, and
metabolic diseases have been identified. The
prevalence of kidney stones in the United States as
well as Germany (Hesse et al. 2003) has risen over
the past 30 years. There is a general expectation that
the gradual and long-term increase in ambient
temperatures due to global warming via greenhouse
gases will induce a corresponding rise in urolithiasis-
related morbidity (Brikowski et al. 2008; Chen et al.
2008). Increasing ambient temperatures may increase
urinary stone risk by increasing the urinary excretion
of calcium and leading to the supersaturation of
calcium oxalate and calcium phosphate in the urine.

However, the trend of increasing prevalence of
urinary stones in hot climates is not necessarily
universal. The incidence of urinary stones is quite
low in Nigeria (Esho 1978), but extremely high in
the Middle Eastern Gulf States, such as Kuwait, the
United Arab Emirates, and Saudi Arabia (Robertson
2012).

The tendency for increasing incidence of renal
colic in parallel with the rise in ambient temperature
and seasonal variations has been well documented
in many countries (Lo et al. 2010; Scales et al.
2012; Fujita 1979; Basiri et al. 2011; Sirohi et al.
2014; Fukuhara et al. 2016), yet no such investigation
has been made for Germany. We have chosen to
investigate the prevalence of renal colic in Upper
Franconia divided into the four quarters of the year.

MATERIALS AND METHODS
Marepiaam i MeTOH JAOCJIiIZKEHH

Prospectively n=1049 consecutive patients
calcium oxalate urolithiasis patients (CaOxU) with
symptoms of renal colic treated in the Department
of Urology and Paediatric Urology at the Regiomed-
Klinikum Coburg, Germany were studied. Patients
with primary hyperparathyroidism, hyperoxaluria and
distal renal tubular acidosis were excluded. Stone
analysis was performed by polarization microscopy
and x-ray diffraction.

Patients have been divided into four groups
according to the quarter of the year they have
been treated for their renal colic episode.

Furthermore, a detailed history including the
number of stone episodes was recorded. Arterial blood
pressure (RR) was measured according to the

recommendations of the World Hypertension League
sitting after 5 minutes at rest.

The following parameters were determined in
all these patients: Urine pH profiles on three
consecutive days at morning (fasting), noon
(postprandial) and evening (postprandial). For urine
pH measurements,dipsticks were used which allow
pH measuring in 0.1 steps (Madaus GmbH, Cologne,
Germany). The mean urinary pH was calculated in
every patient.

Blood was drawn to measure creatinine (Jaffit
reaction, Dade Behring Marburg, Germany), potassium
(atomic absorption), calcium (indirect ion sensitive
electrode), glucose (postprandial; hexokinase-glucose-
6-phosohate dehydrogenase method, Flex Siemens
Healthcare Diagnostics Newark, DE, USA) and uric
acid (modified uricase method, Dade Behring
Marburg, Germany). A 24 h-urine specimen was
collected to determine the excretion of citrate (citrate
lyase method, Boehringer Mannheim, Germany),
creatinine (Jaffit reaction, Dade Behring Marburg,
Germany), calcium (indirect ion sensitive electrode),
uric acid (modified uricase method, Dade Behring
Marburg, Germany), ammonia (modified glutamate
dehydrogenase method using NADPH, test kit
Ammonia Flex, Dade Int., Newark, DE, USA) and
urea (urease-glutamate dehydrogenase, Dade Behring
Marburg, Germany) as a marker for protein intake].

General parameters, blood and urine values were
also grouped according to the quarters of the year.

For statistical analysis means and standard
deviations were calculated. Significant differences
between the four groups were assessed using the
Kruskal-Wallis-test.

Differences were called significant in case of
p<0.05. For these analyses, the programme Prism 5
(GraphPad Software, San Diego, CA, USA) was used.
Calculations were performed on a personal computer.

RESULTS AND DISCUSSION
PesyabraTé Ta iX 00roBopeHns

Figure 1 shows the number of patients treated
with renal colic in the four quarters of the year. As
we can see there is no big difference in the four
groups, as the number of patients with renal colic
does not show a significant variety.

Tables 1-3 show the results for general, blood
and urine parameters of our patients divided
according to the four quarters of the year. Using
the Kruskal-Wallis-test we have found no significant
differences throughout the four quarters of the year
with any of the above parameters (p>0.05).

This is the first study that has been conducted
to analyse seasonal changes in the occurrence of
renal colic in Germany. It is a mono-centric study
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FIGURE 1. Distribution of CaOxU patients presenting with renal colic

according to the four quarters of the year. No significant difference
(p>0.05).

TABLE 1. Variations of general parameters according to the four quarters of the year. No significant
differences (p> 0.05)

1 Quarter 2 Quarter 3 Quarter 4 Quarter
Age 53.6 £13.9 51.1 £15.7 52.7+15.3 51.7+ 144
BMI 28.0 + 4.8 28.3%5.5 28.3%+5.5 28.7+5.4
Diab. mellitus 16.2 % 14.8 % 13.0 % 140 %
Stone episodes 1.7+ 1.0 1.7+ 1.1 1.7+ 1.3 1.7+ 1.1
BP sy 138 £ 15 137 £ 17 136 £ 17 138 £ 116
BP dia 82+ 8 82+ 10 83+ 11 82+9

TABLE 2. Variations of blood parameters according to the four quarters of the year. No significant
differences (p> 0.05)

1 Quarter 2 Quarter 3 Quarter 4 Quarter
Creatinine 1.1+£0.3 1.1£0.3 1.1+£0.3 1.1£0.3
Sodium 139£3 139£3 140 £3 139+ 3
Potassium 4.2+£0.5 4.1+£04 41+£04 4.1+£04
Calcium 4.8+0.2 4.6+0.2 4.6+0.3 4.6 +£0.3
Uric acid 5.8+ 1.5 56X+ 1.5 5.7+ 1.7 55+ 1.4
Glucose 119+ 42 120 &+ 38 115 £ 36 116 £ 47

TABLE 3. Variations of urine parameters according to the four quarters of the year. No significant
differences (p> 0.05)

1 Quarter 2 Quarter 3 Quarter 4 Quarter
pH 6.1+0.3 6.1+0.3 6.1+0.3 6.31+0.8
Volume 2.7+ 1.3 29+1.9 2.7+ 1.4 2713
Calcium 54+28 5.5£3.0 5.6+ 3.0 53+£3.1
Uric acid 3.7+ 1.5 3715 3.5£1.4 3.5£1.2
Citrate 1.9+1.2 1.9+ 14 1.8 £ 1.3 1.8+£1.2
Urea 363 £ 133 379 + 138 359 £ 180 363 £ 136

Ammonia 48 £ 22 44 + 22 44 + 28 46 + 28
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with a large patient pool. A close relationship
between seasons and the incidence of urolithiasis
has been demonstrated in various areas of the world,
including Japan (Fujita 1979; Chen et al. 2008),
Taiwan (Chen et al. 2008), the United States
(Brikowski et al. 2008; Chauhan et al. 2004), New
Zealand (Lo et al. 2010), Italy (Boscolo-Berto et al.
2008), and Iran (Basiri et al. 2009), where the four
seasons rotate in a year, and the temperature
fluctuates widely in between the seasons (Fukuhara
et al. 2016). In many countries, seasonal trends in
monthly urinary stone attack rates exist, with the
incidence peaking in the summer, which corresponds
to July—September (Chen et al. 2008) and January—
March (Lo et al. 2010) in the northern and southern
hemispheres, respectively. These trends have been
demonstrated to exist regardless of patients’ age, sex
(Chen et al. 2008), and race (Lo et al. 2010).

These results however could not be supported by
our findings for Germany. We have found no seasonal
variations of renal colic in CaOxU and no seasonal
variations of metabolic parameters in our patients.

There are some studies coming from the United
Arab Emirates and South Australia (Freeg et al. 2012;
Rofe et al. 1981; Baker et al. 1993) that have also
not found differences in the frequency of renal colic
occurrence throughout the year.

Variations in temperature were regarded as the
main reason for seasonal variations in stone episodes.
However, this explanation is not satisfying as with
similar climate conditions different relations
regarding the seasonal variations of renal colic were
described.

Another possible explanation could be the
seasonal variation of urine composition. Authors from
the USA (Eisner et al. 2012), UK (Robertson et al.
1975), Finland (Elomaa et al. 1982) and Poland
(GBuszek et al. 1978) have described seasonal
changes in Ca-excretion, urine volume produced on
a daily bases and urine supersaturation. This theory
that has also been suggested by Lo and colleagues
(Lo et al. 2010) who explain their findings with
the increase in the synthesis of 1,25-
dihydroxyvitamin D3 (Vit D) due to sunlight
exposure. Increased exposure to sunlight causes
increased production of Vit D and increased urinary
calcium excretion (Lo et al. 2010). Serum levels of
Vit D and urinary excretion of calcium and oxalate
have been shown to be significantly higher during
May until October than November until April
(Elomaa et al. 1982). In addition, the serum Vit D
level was significantly higher throughout the year
in hypercalciuric than normocalciuric stone-formers
(Elomaa et al. 1982).

In contrast to these findings, we did not find
fluctuations in the urine composition (metabolic

urinary stone risk factors) throughout the year. This
could explain that we did also not observe a variation
of renal colic with the seasons. Unfortunately, no
data on urine chemistry have been reported in these
studies which did also not observe seasonal variations
of acute stone episodes as we did (Baker et al. 1993;
Freeg et al. 2012).

We explain the constant urine composition
throughout the year in the lack of seasonal variations
of our diet. Investigations from the UK, Finland
and Poland have all been made in the late 70s or
early 80s when globalization has not reached such
levels and hence the availability of certain dietary
products had indeed depended on their seasonal
growth. Nowadays due to hypermarketizing every
dietary product is available at all times of the year.
So far, unfortunately, no data are available with respect
to this question.

CONCLUSIONS
BucHoBkH

The difference in seasonal fluctuations of renal
colic between different countries is not completely
understood. The most probable explanation for the
fact that in some regions there are and in other
regions there are no seasonal variations in acute
stone episodes is the variation and non-variation
respectively in urine chemistry. Further
investigations are crucial as due to global warming
we expect a rise in mean temperatures and
corresponding also a rise in the frequency of renal
colic.
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PED®EPAT

Yu icHyI0Tb Ce30HHi Bapianii HUPKOBOI KOJIKH Yy
Nami€nTiB 3 OKCANATHUM ypoJitiazom y Himeuunni?

B.JI. IlITpomaiiep, FO. bonkosiu-Ecn,
b. bprokuep

Ce30HHI Bapiallili HIPKOBOI KOJIIKM OYyJI OMU-
caHi 6araTbMa aBTOpPaMM CBITY IJIs Pi3HUX KpaiH.
s HiMedyuynHM TaKOTro aHaMi3y Ie He IPOBOIM-
Jocs. Mu 3i0panu gaHi, o0 mpoaHaai3yBaTu, Y
TaKi Ce30HHI Bapialil TaKoX peaeBaHTHI 11t Himed-
YHHL

byno mpocmexTMBHO mpoaHai30BaHO maHi
nauieHTiB (n=1049) 3 ceyokam’sgsHOIO XBOpPOOOIO,
KaMeHsIMUM 3 OoKcajaTy KaJbllilo Ta CUMITOMaMU
HHUPKOBOI KOJIKH, SIKi IIPOXOAVIN JIIKYBaHHS y Ha-
1IoMY BigauieHHI. MM po3niInig ix Ha YOTUPU TPYIII
BIAMOBITHO A0 KBapTalliB poKy. s aHami3y cKia-
Iy KaMeHiB BUKOPUCTOBYBAJIMCS TIOJISIpU3alliiiHa
MIKPOCKOIIiSI Ta peHTTeHIBChKa Audpaxiris. Takox
OyJI0 TIpoaHajIi30BaHoO: BiK, iHAEKC MacH TiJia, KPO-
B’SIHUI TUCK, YaCTOTY BUHUKHEHHSI KOJIIK, HAsSBHICTb
niabeTy, MOKa3HUKU KPOBI (KpeaTUHIH, TJII0KO03a,
cedyoBa KHUCJI0Ta, KaJibllili, HaTpii Ta KaJjiiil) Ta mo-
KasHuku cedi (pH, 06’eM, Kaibliiii, cedoBa KUCJIOTA,
LUTpaT, aMiak Ta cedoBHHA). Pi3HUIIIO MiXX YOTHUP-
Ma TpyIaMu OyJIO po3paxoBaHO 3a TOITOMOTOIO CTa-
TuctuuHOI rporpamu Prism 5 (GraphPad) 3a tec-
toM Kpyckana-Yoiurca.

Ce30HHUX Bapialliil HUPKOBOI KOJIIKH 3 KaMe-
HSIMU 3 okcajaTy Kaibliito aiasi HimeyunHu BcTa-
HOBJIEHO He Oyno. Takox He Oyjio 3HAWIEeHO ce-
30HHUX Bapialliii MeTa0OJIYHMX IapaMeTpiB abo
CKJIamy ceyi.

IToTeHIITHUM MOSICHEHHSIM MOXYTh OyTH He-
3Ha4Hi paykryalii Temnepatypu. OgHaK iCHYIOTh
KpaiHU 3 TTOAI0OHNMMU KJIIMAaTUYHUMHU YMOBaMMU, aJjie
HasIBHUMM Ce30HHUMU BapiallisSIMA TOCTPOI HUPKO-
BOT KOJIKH. [HIIMM MOXJIMBUM TOSICHEHHSIM MOXKe
OyTH TIOCTIMHMI CKJIad cedi ImpoTsaroMm poky. Lle
0yJIO TaKOX MOKa3aHO MJIST IHIIUX PErioHIB 3 MOC-
TiIHOIO YaCTOTOIO €Ii30/IiB TOCTPOI HUPKOBOI KO-
niku. IToTpiOHI momanbili HOCHIIXEHHS I
OIATPUMKU 1€l TIMOTE3N.

KarouoBi ciioBa: HUpKoBa KoJlika, cedokaMm’siHa
XBOpOo0a, OKcaJlaT KaJjbllilo, CE30HHI Bapiallil, KiTiMar,
XIMIYHUMI CKjaf cedi, TeMIepaTypa, BOJIOTICTb.

PED®EPAT

CymecTBYIOT I Ce30HHbIE BAPHALUH MOYEIHOM
KOJIMKH Y NMAIMEHTOB ¢ OKCAJATHBIM YPOJIUTHA30M
B I'epmanun?

B.JI. IlTpomaiiep, FO. bonkoBnu-Ocwn,
b. bprokuep

Ce3oHHbBIC BapHallMM MOYEYHON KOJUKHI ObLIN
OIMCaHbl MHOTUMM aBTOpPaMHU MHUpa IJISI Pa3HBIX
ctpaH. g 'epmanny Takoro aHajM3a elle He TIpo-
BOAMJIOCH. MBI cOOpan JaHHbIE, YTOOKI IIpOAHAIN-
3MpOBaTh, KAKME CE30HHbIC BapHUallM TakKXKe pesie-
BaHTHBIE 1151 ['epManuy. Beutn MpocieKTUBHO TIpO-
aHaAJIM3UPOBAHBI MaHHBIC MalmeHTOB (n=1049) ¢
MOUYEeKaMEeHHOM 00JIe3HbIO, KAMHSIMH M3 OKcajaTa
KaJbLIMS U CUMIITOMAMHU ITOYEUHOM KOJMKM, IIPO-
XOOUBIINX JeUyeHNe B HallleM oTaeJaeHun. MEI pa3-
JIeIIN X Ha YeThIpe TPYIIIbl B COOTBETCTBUM C KBap-
TajaMu rofa. 11 aHaiam3a cocTaBa KaMHEI UCIIOJb-
30BaJIMCH TTOJISIPU3ALIOHHAST MUKPOCKOTINS U PeHT-
reHoBcKasl nudpakuusa. Takke ObLIM IIpoaHaIM-
3MPOBAHbBI: BO3PACT, MHIECKC MACChI Tejla, KPOBSIHOE
JIaBJICHHE, YaCTOTa BO3HUKHOBEHUS KOJIUK, HAJIN-
qne auabeTa, ImokKa3aTe/n KpoBU (KpeaTUHWH, TIII0-
KO3a, MOoYeBasl KICJIOTa, KaJIbLMii, HAaTPUI 1 KaJInii)
u rokazatenu Moun (pH, oobeM, Kanblmii, MOueBast
KHMCJIOTa, IUTPAT, aMMHUaK U MOYeBMHA). PazHuiry
MEXIY YeThIPbMS I'PyIIaMU OBLJIO pacCUYUTAHO C
MOMOIIBIO CTATUCTUYECKON IIporpamMmbl Prism 5
(GraphPad) o Tecty Kpyckana-Yomnuca. Ce3oH-
HBIX Bapualldii MOYeYHON KOJUKU ¢ KAMHSIMU U3
oKcaJiaTa Kajapuus a1 ['epMaHuM yCTaHOBIIEHO HE
orpuT0. Takske He ObLIO HaliIeHO CE30HHBIX Bapua-
ouii MeTaboIMYeCKUX IapamMeTpoB MJIM COCTaBa
moun. [ToreHIMaIbHBIM OOBSICHEHEM MOTYT OBITh
He3HauyuTeJbHble QJIyKTyalluu Temmnepatypbl. Of-
HaKO CYLIECTBYIOT CTPAHbI ¢ MOOJOOHBIMU KJIMMAa-
TUYECKUMU YCIIOBUSIMU, HO UMEIOIINMUCS CE30H-
HBIMM BapuallSIMU ITOYEUYHOU KOJIUKH. JIpyrum
BO3MOXKHBIM OOBSICHEHUEM MOXKET OBITh IOCTOSIH-
HBII COCTaB MOYH B T€YeHNE Toga. DTo ObLIO TaK-
JKe MOKa3aHOo IJISI APYTUX PETMOHOB C MOCTOSTHHOM
YacTOTOH 3MM30I0B OCTPOI ITOYSYHOUN KOJIMKH. Tpe-
OyI0TCS JaTbHEeUIIe NCCASAOBAaHUS IJISI OAIEPXK-
KU 3TOU TUITOTE3bI.

KiioueBblie cjioBa: rmoyeyHasl KOJMKa, MOYeKa-
MeHHas 00JIe3Hb, OKCaJlaT KaJIblLMsl, Ce30HHbBIC Ba-
pyaluny, KJIMMAT, XUMAYECKUIA COCTaB MOYHU, TEMIIC-
partypa, BJIa>KHOCTb.



