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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
Âñòóï
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 urolithiasisrelated 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
Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ
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 RegiomedKlinikum 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
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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,di psticks 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 (Jaffé
reaction, Dade Behring Marburg, Germany), potassium
(atomic absorption), calcium (indirect ion sensitive
electrode), glucose (postprandial; hexokinase-glucose6-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 (Jaffé 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
Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
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)

Age
BMI
Diab. mellitus
Stone episodes
BP sy
BP dia

1 Quarter

2 Quarter

3 Quarter

4 Quarter

53.6 ± 13.9
28.0 ± 4.8
16.2 %
1.7 ± 1.0
138 ± 15
82 ± 8

51.1 ± 15.7
28.3 ± 5.5
14.8 %
1.7 ± 1.1
137 ± 17
82 ± 10

52.7 ± 15.3
28.3 ± 5.5
13.0 %
1.7 ± 1.3
136 ± 17
83 ± 11

51.7 ± 14.4
28.7 ± 5.4
14.0 %
1.7 ± 1.1
138 ± 116
82 ± 9

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

Creatinine
Sodium
Potassium
Calcium
Uric acid
Glucose

1 Quarter

2 Quarter

3 Quarter

4 Quarter

1.1 ± 0.3
139 ± 3
4.2 ± 0.5
4.8 ± 0.2
5.8 ± 1.5
119 ± 42

1.1 ± 0.3
139 ± 3
4.1 ± 0.4
4.6 ± 0.2
5.6 ± 1.5
120 ± 38

1.1 ± 0.3
140 ± 3
4.1 ± 0.4
4.6 ± 0.3
5.7 ± 1.7
115 ± 36

1.1 ± 0.3
139 ± 3
4.1 ± 0.4
4.6 ± 0.3
5.5 ± 1.4
116 ± 47

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

pH
Volume
Calcium
Uric acid
Citrate
Urea
Ammonia

1 Quarter

2 Quarter

3 Quarter

4 Quarter

6.1 ± 0.3
2.7 ± 1.3
5.4 ± 2.8
3.7 ± 1.5
1.9 ± 1.2
363 ± 133
48 ± 22

6.1 ± 0.3
2.9 ± 1.9
5.5 ± 3.0
3.7 ± 1.5
1.9 ± 1.4
379 ± 138
44 ± 22

6.1 ± 0.3
2.7 ± 1.4
5.6 ± 3.0
3.5 ± 1.4
1.8 ± 1.3
359 ± 180
44 ± 28

6.3 ± 0.8
2.7 ± 1.3
5.3 ± 3.1
3.5 ± 1.2
1.8 ± 1.2
363 ± 136
46 ± 28
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with a large patient pool. A close relationshi p
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 1,25dihydroxyvitamin 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
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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
Âèñíîâêè
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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ÐÅÔÅÐÀÒ
×è ³ñíóþòü ñåçîíí³ âàð³àö³¿ íèðêîâî¿ êîë³êè ó
ïàö³ºíò³â ç îêñàëàòíèì óðîë³ò³àçîì ó Í³ìå÷÷èí³?
Â.Ë. Øòðîìàéåð, Þ. Áîíêîâ³÷-Åñè,
Á. Áðþêíåð
Ñåçîíí³ âàð³àö³¿ íèðêîâî¿ êîë³êè áóëè îïèñàí³ áàãàòüìà àâòîðàìè ñâ³òó äëÿ ð³çíèõ êðà¿í.
Äëÿ Í³ìå÷÷èíè òàêîãî àíàë³çó ùå íå ïðîâîäèëîñÿ. Ìè ç³áðàëè äàí³, ùîá ïðîàíàë³çóâàòè, ÷è
òàê³ ñåçîíí³ âàð³àö³¿ òàêîæ ðåëåâàíòí³ äëÿ Í³ìå÷÷èíè.
Áóëî ïðîñïåêòèâíî ïðîàíàë³çîâàíî äàí³
ïàö³ºíò³â (n=1049) ç ñå÷îêàì’ÿíîþ õâîðîáîþ,
êàìåíÿìè ç îêñàëàòó êàëüö³þ òà ñèìïòîìàìè
íèðêîâî¿ êîë³êè, ÿê³ ïðîõîäèëè ë³êóâàííÿ ó íàøîìó â³ää³ëåíí³. Ìè ðîçä³ëèëè ¿õ íà ÷îòèðè ãðóïè
â³äïîâ³äíî äî êâàðòàë³â ðîêó. Äëÿ àíàë³çó ñêëàäó êàìåí³â âèêîðèñòîâóâàëèñÿ ïîëÿðèçàö³éíà
ì³êðîñêîï³ÿ òà ðåíòãåí³âñüêà äèôðàêö³ÿ. Òàêîæ
áóëî ïðîàíàë³çîâàíî: â³ê, ³íäåêñ ìàñè ò³ëà, êðîâ’ÿíèé òèñê, ÷àñòîòó âèíèêíåííÿ êîë³ê, íàÿâí³ñòü
ä³àáåòó, ïîêàçíèêè êðîâ³ (êðåàòèí³í, ãëþêîçà,
ñå÷îâà êèñëîòà, êàëüö³é, íàòð³é òà êàë³é) òà ïîêàçíèêè ñå÷³ (pH, îá’ºì, êàëüö³é, ñå÷îâà êèñëîòà,
öèòðàò, àì³àê òà ñå÷îâèíà). Ð³çíèöþ ì³æ ÷îòèðìà ãðóïàìè áóëî ðîçðàõîâàíî çà äîïîìîãîþ ñòàòèñòè÷íî¿ ïðîãðàìè Prism 5 (GraphPad) çà òåñòîì Êðóñêàëà-Óîëë³ñà.
Ñåçîííèõ âàð³àö³é íèðêîâî¿ êîë³êè ç êàìåíÿìè ç îêñàëàòó êàëüö³þ äëÿ Í³ìå÷÷èíè âñòàíîâëåíî íå áóëî. Òàêîæ íå áóëî çíàéäåíî ñåçîííèõ âàð³àö³é ìåòàáîë³÷íèõ ïàðàìåòð³â àáî
ñêëàäó ñå÷³.
Ïîòåíö³éíèì ïîÿñíåííÿì ìîæóòü áóòè íåçíà÷í³ ôëóêòóàö³¿ òåìïåðàòóðè. Îäíàê ³ñíóþòü
êðà¿íè ç ïîä³áíèìè êë³ìàòè÷íèìè óìîâàìè, àëå
íàÿâíèìè ñåçîííèìè âàð³àö³ÿìè ãîñòðî¿ íèðêîâî¿ êîë³êè. ²íøèì ìîæëèâèì ïîÿñíåííÿì ìîæå
áóòè ïîñò³éíèé ñêëàä ñå÷³ ïðîòÿãîì ðîêó. Öå
áóëî òàêîæ ïîêàçàíî äëÿ ³íøèõ ðåã³îí³â ç ïîñò³éíîþ ÷àñòîòîþ åï³çîä³â ãîñòðî¿ íèðêîâî¿ êîë³êè. Ïîòð³áí³ ïîäàëüø³ äîñë³äæåííÿ äëÿ
ï³äòðèìêè ö³º¿ ã³ïîòåçè.
Êëþ÷îâ³ ñëîâà: íèðêîâà êîë³êà, ñå÷îêàì’ÿíà
õâîðîáà, îêñàëàò êàëüö³þ, ñåçîíí³ âàð³àö³¿, êë³ìàò,
õ³ì³÷íèé ñêëàä ñå÷³, òåìïåðàòóðà, âîëîã³ñòü.
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Ñóùåñòâóþò ëè ñåçîííûå âàðèàöèè ïî÷å÷íîé
êîëèêè ó ïàöèåíòîâ ñ îêñàëàòíûì óðîëèòèàçîì
â Ãåðìàíèè?
Â.Ë. Øòðîìàéåð, Þ. Áîíêîâè÷-Ýñè,
Á. Áðþêíåð
Ñåçîííûå âàðèàöèè ïî÷å÷íîé êîëèêè áûëè
îïèñàíû ìíîãèìè àâòîðàìè ìèðà äëÿ ðàçíûõ
ñòðàí. Äëÿ Ãåðìàíèè òàêîãî àíàëèçà åùå íå ïðîâîäèëîñü. Ìû ñîáðàëè äàííûå, ÷òîáû ïðîàíàëèçèðîâàòü, êàêèå ñåçîííûå âàðèàöèè òàêæå ðåëåâàíòíûå äëÿ Ãåðìàíèè. Áûëè ïðîñïåêòèâíî ïðîàíàëèçèðîâàíû äàííûå ïàöèåíòîâ (n=1049) ñ
ìî÷åêàìåííîé áîëåçíüþ, êàìíÿìè èç îêñàëàòà
êàëüöèÿ è ñèìïòîìàìè ïî÷å÷íîé êîëèêè, ïðîõîäèâøèõ ëå÷åíèå â íàøåì îòäåëåíèè. Ìû ðàçäåëèëè èõ íà ÷åòûðå ãðóïïû â ñîîòâåòñòâèè ñ êâàðòàëàìè ãîäà. Äëÿ àíàëèçà ñîñòàâà êàìíåé èñïîëüçîâàëèñü ïîëÿðèçàöèîííàÿ ìèêðîñêîïèÿ è ðåíòãåíîâñêàÿ äèôðàêöèÿ. Òàêæå áûëè ïðîàíàëèçèðîâàíû: âîçðàñò, èíäåêñ ìàññû òåëà, êðîâÿíîå
äàâëåíèå, ÷àñòîòà âîçíèêíîâåíèÿ êîëèê, íàëè÷èå äèàáåòà, ïîêàçàòåëè êðîâè (êðåàòèíèí, ãëþêîçà, ìî÷åâàÿ êèñëîòà, êàëüöèé, íàòðèé è êàëèé)
è ïîêàçàòåëè ìî÷è (pH, îáúåì, êàëüöèé, ìî÷åâàÿ
êèñëîòà, öèòðàò, àììèàê è ìî÷åâèíà). Ðàçíèöó
ìåæäó ÷åòûðüìÿ ãðóïïàìè áûëî ðàññ÷èòàíî ñ
ïîìîùüþ ñòàòèñòè÷åñêîé ïðîãðàììû Prism 5
(GraphPad) ïî òåñòó Êðóñêàëà-Óîëëèñà. Ñåçîííûõ âàðèàöèé ïî÷å÷íîé êîëèêè ñ êàìíÿìè èç
îêñàëàòà êàëüöèÿ äëÿ Ãåðìàíèè óñòàíîâëåíî íå
áûëî. Òàêæå íå áûëî íàéäåíî ñåçîííûõ âàðèàöèé ìåòàáîëè÷åñêèõ ïàðàìåòðîâ èëè ñîñòàâà
ìî÷è. Ïîòåíöèàëüíûì îáúÿñíåíèåì ìîãóò áûòü
íåçíà÷èòåëüíûå ôëóêòóàöèè òåìïåðàòóðû. Îäíàêî ñóùåñòâóþò ñòðàíû ñ ïîäîáíûìè êëèìàòè÷åñêèìè óñëîâèÿìè, íî èìåþùèìèñÿ ñåçîííûìè âàðèàöèÿìè ïî÷å÷íîé êîëèêè. Äðóãèì
âîçìîæíûì îáúÿñíåíèåì ìîæåò áûòü ïîñòîÿííûé ñîñòàâ ìî÷è â òå÷åíèå ãîäà. Ýòî áûëî òàêæå ïîêàçàíî äëÿ äðóãèõ ðåãèîíîâ ñ ïîñòîÿííîé
÷àñòîòîé ýïèçîäîâ îñòðîé ïî÷å÷íîé êîëèêè. Òðåáóþòñÿ äàëüíåéøèå èññëåäîâàíèÿ äëÿ ïîääåðæêè ýòîé ãèïîòåçû.
Êëþ÷åâûå ñëîâà: ïî÷å÷íàÿ êîëèêà, ìî÷åêàìåííàÿ áîëåçíü, îêñàëàò êàëüöèÿ, ñåçîííûå âàðèàöèè, êëèìàò, õèìè÷åñêèé ñîñòàâ ìî÷è, òåìïåðàòóðà, âëàæíîñòü.

