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ABSTRACT

OBJECTIVE: To study the incidence of renal colic attacks due to renal stone and its relationship with
climate during different months of the year.

MATERIAL AND MONTHS: This prospective study was conducted on patients with renal colic
secondary to stones, who were admitted in the Institute of Kidney Diseases Hayatabad Peshawar between
October2010 & September 2013.

RESULTS: This study included 980 patients, 765 (78.06%) were male and 215 (21.93 %) were female. The
mean age of the patients was ( 33.1+ 9.8years). Majority of the patients 807(82.4%) were under 40 years of
age. Renal colic was more common in summer months like June 118 (12%), July 111 (11.3%) August 109
(11.1%) and September 88 (9%) respectively. The lowest no of admission was in February 40 (4.1%),
January43 (4.4%), and March 45 (4.6%). It shows that the mean admission of the year due to renal colic
secondary to stone was significantly different from mean admission of the warmer months 578 patients
(59%) in comparison to winter month 402 patients (41%). It shows that there was 18% increased incidence
of renal colic visits in the warmer months of June, July and august compared with the colder months of
December, January and February.

CONCLUSION: The renal colic visit was more in the summer and highest in the month of June, July,
August and declining start from September onward and lowest in February. We found a strong positive

correlation between ambient temperature and renal colic visits.

INTRODUCTION

Urolithiasis is the presence of stones in the urinary
system, and remains a common public world
Health issue as well as a preventable cause of
morbidity. The estimated global prevalence of
urolithiasis in developed countries is between 5%
and 13% and in developing countries itis 0.5-1%".
The study suggest that an increased fluid intake
and subsequently urine dilution could have a
protective effect on the crystallization of calcium
salts °. In the USA, the prevalence of urolithiasis
has been reported to be higher in the Southeast than
in the Northwest, and in all other regions of the
United States’. The prevalence of stone disease in
workers chronically exposed to dehydration due to
heat stress was significantly higher compared to
controls working in normal temperature’. There
are uncertainties about the change in the incidence
of renal colic in Ramadan month compared with
the other periods of the year’.

The overall probability of forming stones differs in
various parts of the world, 1-5% in Asia, 5-9% in
Europe, 13% in North America and 20% in Saudi
Arabia’. Sub-tropical and tropical climate and
better socio-economic standards of living may
predispose to the increased occurrence of urinary
Stone disease. Some studies have shown a
positive association between animal protein intake
and stones, whereas others have not’. The other
spectrum of physical manual labour involving
working outside exposed to heat and sun, low
socioeconomic status, malnutrition and reduced
fluid intake. Some experts speculated that this
increased risk might be due to a hormone called
vasopressin, which is released during stress, which
increases the concentration of urine. A report
suggested that manual workers had a higher
incidence of urolithiasis when compared to
sedentary workers®.

An association between temperature and seasonal
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pattern of urinary stone disease has been
observed. Temperature far above the comfort zone
increases perspiration and results in concentrated
urine. This in turn will promote increased urinary
crystallization’. Studies conducted in regions with
extreme temperature showed the incidence rising
in summer months and falling in the winter
months". Seasonality, ambient temperature was
found to be the sole major factor having positive
association with the monthly renal colic attack
rates''.

In addition to regional variation in stone disease,
evidence is mounting that in Western societies the
overall prevalence of stone disease is increasing"”.
No significant seasonal variation was observed
with calcium oxalate or calcium phosphate stones.
The incidence of uric acid stones increased
significantly during summer and autumn and that
of infection stones decreased significantly during
spring and summer respectively. There is
significant seasonal variation in uric acid and
infection stones".

The incidence of stone disease is expected to
increase in individuals with persistently low
urinary volumes, especially in warmer seasons .
High perspiration and high concentration of stone-
forming substances in the urine during summer
months lead to the highest incidence of
urolithiasis'®. Transient variations in stone
prevalence, such as seen with desert military
deployments and seasonal cyclicity can also be
accounted for by temperature changes”.

It is also demonstrated that both urinary calcium
excretion and renal stone episodes are increased
during the warmer weather'’. The seasonal trends
in the monthly urinary calculi attack rates revealed
a peak in July to September, followed by a sharp
decline in October".

The highest incidence of renal stone diseases has
been reported during the months of July, August
and September, when presumably dehydration due
to perspiration is common and the urine contains
high concentration of lithogenic substances'. The
type of food and amount of water consumed are
important considerations in the production of
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urinary stone". The incidence of stone disease is
expected to increase in patients with persistently
low urinary volumes, especially in warmer
seasons”’. Several factors could explain the effect
of warm sunny weather on kidney stone formation.
Studies indicate that obesity was associated with
greater risk of kidney stones disease *’.

Some previous researchers have demonstrated that
both urinary calcium excretion and renal stone
episodes are increased during the warmer
weather'”. Urinary electrolytes have circadian and
circannual variation”. Trend of renal colic as
"stone wave” has been explained in terms of
changing social conditions and the consequent
changes in eating habits". Vitamin D endocrine
system regulates multiple aspects of calcium and
bone metabolism, including calcium absorption
and excretion, but also plays an important role in
glucose homeostasis, notably in the mechanism of
insulin release *. Serum 25 (OH) D3 level, urinary
calcium and oxalate excretion are higher during
May to October than November to April in all
except the long - stay hospital patients’. The effects
of fasting on these variations have not been
determined in previous studies. Some
investigators found that the frequency of renal
colic's in the summer was higher than winter which
might be due to a relative D hypervitaminosis, a
greater intake of oxalate or a relative dehydration”.
The mean age of urinary volume are likely during
fasting, the effect of fasting on urinary stone
formation is controversial™,

MATERIALSAND METHODS

This prospective study was conducted on 980
patients who presented with various symptoms of
urolithiasis at the Department of Urology at
Institute of Kidney Diseases Hayatabad Peshawar
between October 2010 & September 2013.The
Peshawar and most of the districts of Khyber
Pukhtun Khawa has a warm climate with short
spring, winter and autumn seasons. The patients
age, gender and the seasonality of disease were
assessed. The study included all the patients who
presented to emergency department secondary to
renal stone disease without any structural
abnormality. All those patients were excluded
from the study that have renal colic secondary to
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other causes than renal stone or urinary tract
infection. A proper proforma was designed for
each patient and all the relevant data regarding
patient name age, sex, and season and number of
pain attacks score were mentioned. Urinary output
and biochemical parameters of all patients were
noted. The total number of patients who visited the
hospital with renal colic and the number of
urolithiasis cases were recorded for each month.
The year was divided into four seasons: December
to March as winter, April and May as spring, June
to September as summer and October and
November as autumn.

The data was analyzed using SPSS 10 version. We
calculated frequencies and percentage proportion
for socio-demographic characteristics. The values
are given as mean + SD and percentage of
measurement. Spearman's correlation coefficient
was used to determine whether there was any
correlation between number of urolithiasis cases
and temperature in the different months of the year.

RESULTS

This study included 980 patients among them 765
(78.06%) were male and 215 (21.93 %) were
female. The mean age of the patients was
33.1+£9.8years. Majority of the patients 82.4%
were under 40 years of age. Renal colic was more
common in summer months like June in 118
patients (12%), July 111 patients (11.3%), August
109 patients (11.1%) and September 88 patients(
9%) respectively. The lowest no of admissions
were in February 40 (4.1%) January 43 (4.4%), and
March 45 (4.6%). It shows that the mean
admission of the year due to renal colic secondary
to stone was significantly different from mean
admission of the warmer months 578 patients
(59%) in comparison to winter month 402 patients
(41%). It shows that there is 18% increased
incidence of renal colic visits in the warmer
months of June, July and August compared with
the colder months of December, January and
February.

Journal of Saidu Medical College 2013; 3(2)

Figure 1: Male and Female ratio regarding gender
distribution
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Figure 2: Percentage of renal colic during
different months of the year.
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DISCUSSION

The effect of intrinsic factors including age, sex
and heredity as well as extrinsic factors like
geographic situation, climatic and seasonal
factors, water intake, diet and occupation, on renal
colic and kidney stone disease have been
determined”.

Information on the seasonal pattern of urolithiasis
among stone formers is important for the treating
physician to apply both pharmacological and non-
pharmacological interventions.

Several climatic, environmental, genetic, septic
and dietary factors had been incriminated in the
etiology of stones formation”, Urolithiasis was

more frequent in men than in women in our study,
with a male to female ratio 5:1 .This observation is

in accordance with studies conducted by Naas™et
al, Fetter et al ¥ which show that urolithiasis is
predominantly seen among males compared with
females. The fall of estrogen production




significantly influences the emergence of
metabolic syndrome in postmenopausal women by
increasing body mass index and visceral fat
accumulation. On the other hand, ovarian failure
significantly increases bone turnover and urinary
calcium excretion and at the same time reduces the
excretion of inhibitors of urinary crystal
nucleation and growth (i.e. citrate)”. The male-to-
female ratio ranges from 1.2:1 in Iran”. In our
study, the maximum number of cases was below 40
years of age. This finding is in agreement with the
observations made by Naas et al”. They observed
that urolithiasis occurred more regularly in the
third decade of life. In our study, we found more
number of cases during summer compared with the
other seasons, but the difference was not
statistically significant. The seasonal variations do
exist in the monthly urinary calculi attack rates for
all age and gender populations, and that following
time series statistical adjustment, only ambient
temperature had any consistent association with
monthly attack rates11. Chauhan et al” conducted
a retrospective study in New Jersey and observed
that renal colic visits were more common during
the warmer months, and that it was highest in older
patients and male gender. Chen et al, in their study
conducted in Taiwan, observed that urinary calculi
related colic attacks were highest from July to
September, and a decline was seen in the winter
months. Most studies of seasonal variation in the
diagnosis of renal stones show an increase in
summer and autumn’'. In stone formers, a decrease
in urine volume, sodium, and pH, with
correspondingly higher super saturations of
calcium oxalate and uric acid has been
demonstrated during the summer months”. Stone
disease in United States shows marked geographic
variability; it has been found in several studies that
the Southeast has a 50% higher prevalence of stone
disease than the Northwest. Major risk factors that
contribute to stone formation and its recurrence
include “classic” risk factors in the urine (low
urine volume, hypercalciuria, hyperoxaluria,
hyperuricosuria, hypocitrauria, and
hypomagnesuria), epidemiological factors-
climate, race, ethnicity, age, sex and body weight.
Several studies from West indicated that in the
industrial countries, renal stones are a common
problem affecting 1 person in 1,000 annually and
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the incidence is increasing in tropical developing
countries too™.

Davidson et al in their study observed that the
highest number of stone presentations was during
autumn and the lowest was in spring, even though
the observation was not statistically significant.
They also reported that the season of presentation
did not differ significantly by age, gender, stone
size, location or whether patients presented with
pain, hematuria or incidental”. The finding of an
over representation of trades and machine operator
jobs among the Stone presenters are consistent
with other studies. Serio and Fraioli showed a
higher prevalence in non educated than educated
stone formers. While hot occupations and outdoor
work have also been associated with increased
stone risk’. A study by Al-Hadramy observed that
during the summer season, the urine volume and
pH decrease and thus super saturation of calcium
oxalate and uric acid occurs™. A retrospective
study conducted by Pincuset al”* observed that the
rate of urolithiasis was significantly greater in
summer when compared with winter. Baker et al
demonstrated significant seasonal variation in
urinary stone incidence. He also showed that men
are at a higher risk of forming stones than women,
with the exception of infections stones”. A study
by Chen et al reported that during the summer and
autumn seasons, the diagnosis of renal stone was
more compared with the other seasons’.

Torres Ramirez et al. studied the influence of the
season, age, sex and composition of the drinking
water on of the incidence of renal colic in patients
of different villages in Granada. They found that in
the summer the frequency of renal colic was
double than winter. They suggested this seasonal
variation of urinary phenomenon may be due to a
relative D hypervitaminosis, a calcium and oxalate
excretion, serum 25 (OH) D3 and albumin level in
relation to renal stone formation, greater intake of
oxalate or arelative dehydration®.

In our study, there was no relation between number
of stone formers and the fasting month variation of
Ramadan, and this observation is consistent with
the study conducted by Al-Hadramy™. Change in
social condition and alteration in eating habits also




have an influence. The effect of fasting month of
Ramadan, the Holy month when all Muslims are

obliged to abstain from food and drink for about 12 0.

hours a day is under debate. Co incidence of this
month in warmer season may alter the real effect of
fasting on renal colic. There were some seasonal
variations in presentations although these were not

statistically significant. The season with the 1.

highest number of presentations was autumn
(31%), followed by winter (26%), summer (26%),
and spring (17%). The season of presentation did
not differ significantly by age, gender, stone size,

hematuria, or incidentally”’.

CONCLUSION 14.

Renal colic secondary to urolithiasis is a major
health condition that affects people of

predominantly productive ages and men more than 15,

women. This study demonstrates significant
seasonal pattern in the occurrence of renal colic
secondary to urolithiasis. There is a strong positive

correlation between ambient temperature and 16.

renal colic visits.
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