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Abstract

Background: Urolithiasis and smoking are com-
mon pathologies in society. We tried to understand
whether or not there is a significant relationship in
between.

Methods: Consecutive patients with urolithiasis were
collected into the first, and age and sex-matched
controls were collected into the second, groups.

Results: Fifty-one patients with urolithiasis and 66
controls were studied, in total. When we looked at
the urolithiasis patients, 56.8% of them (29 patients)
were female with a mean age of 47.2 £ 12.7 (22-70)
years. Interestingly, although the lower prevalence
of smoking in females in the population, the preva-
lence of smoking was significantly higher in the uro-
lithiasis group, here (45.0% versus 30.3%, p<0.05).
On the other hand, there was non-significant differ-
ence according to the mean body weight between
the groups (77.3 versus 76.4 kg, p>0.05).

Conclusion: Several toxic substances found in
cigarette smoke get into the circulation by means
of the respiratory tract, and cause a low-grade vas-
cular endothelial inflammation all over the body in-
cluding the gastrointestinal and urinary tracts. The
low-grade vascular endothelial inflammation even-
tually terminates with an accelerated atherosclero-
sis and relative immunosuppression. The prolonged
vascular endothelial inflammation, accelerated
atherosclerosis, relative immunosuppression, and
sympathetic nervous system activation may in-
duce motility, absorption, and infectious problems
in the gastrointestinal and urinary tracts; those may
terminate with urolithiasis in smokers.
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Introduction

Urolithiasis is a common pathology in society, and the
lifetime risk of urolithiasis is 12-15% for a white man and
5-6% for a white woman with an up to 50% of lifetime
recurrence ratio (1). We detected the prevalence of
urolithiasis as 13.7% in women and 15.2% in men among
the patients applying to internal medicine polyclinic
(2). Approximately 80% of the stones are composed of
calcium oxalate (CaOx) and calcium phosphate, and
CaOx is the main constituent of them. Beside that, 10%
of struvite (magnesium ammonium phosphate produced
during infection with bacteria that possess the enzyme,
urease) and 9% of uric acid stones are seen. The majority
of the CaOx stone formers do not suffer from any systemic
disease (3), and the minority of the patients have primary
hyperparathyroidism or hyperoxaluria secondary to bowel
disease (enteric hyperoxaluria) or genetic disorders of
oxalate metabolism (primary hyperoxaluria). Although
the relatively higher prevalence of urolithiasis in society,
there is not any known exact underlying cause of it. There
are just some reported systemic illnesses associated
with an increased risk of urolithiasis in the literature. For
example, patients with chronic diarrheal illnesses such
as ulcerative colitis and Crohn’s disease can develop
enteric hyperoxaluria; those result with an increased risk
of renal stones (4). Oxalate may be the primary problem
in such patients, since excess oxalate is absorbed
through the inflamed bowel wall. Similarly, a low-grade
inflammation induced increased absorption of oxalate may
be the primary mechanism of urolithiasis in irritable bowel
syndrome (IBS), since it was shown in the above study that
there is a significant relationship between urolithiasis and
IBS (2). Although indirectly, increased oxalate absorption
induced urolithiasis has also been shown previously (5,
6). On the other hand, smoking is a well-known cause
of chronic vascular endothelial inflammation all over the
body. We tried to understand whether or not there is a
significant relationship between urolithiasis and smoking
in the present study.

Table 1: Characteristic features of the study cases
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Material and Methods

The study was performed in the Internal Medicine Polyclinic
of the Mustafa Kemal University between August 2008 and
January 2009. Consecutive patients were taken into the
study and patients above the age of 70 years were excluded
to avoid debility induced weight loss in elders. Their medical
histories including smoking habit were learnt, and current
smokers for the last six-months and cases with a history
of five pack-years in the past were accepted as smokers.
A routine check up procedure including hematologic and
biochemical tests, urinalysis, and an abdominal X-ray
graphy in supine position was performed, and patients
with devastating illnesses including type 1 diabetes
mellitus (DM), malignancies, acute or chronic renal failure,
cirrhosis, hyper- or hypothyroidism, and heart failure were
excluded to avoid their possible effects on body weight.
An additional intravenous pyelography was obtained just
in suspected cases from urolithiasis at the moment as a
result of the urinalysis and abdominal X-ray graphy. So
urolithiasis was diagnosed either by medical history or as
a result of current laboratory tests. Eventually, cases with
urolithiasis were collected into the first, and age and sex-
matched controls were collected into the second groups.
Mann-Whitney U test, Independent-Samples T test, and
comparison of proportions were used as the methods of
statistical analyses.

Fifty-one patients with urolithiasis and 66 controls were
studied, totally. When we looked at the urolithiasis patients,
56.8% of them (29 patients) were female with a mean age
of 47.2 + 12.7 (22-70) years. Interestingly, although the
lower prevalence of smoking in females in the population,
the prevalence of smoking was significantly higher in the
urolithiasis group, here (45.0% versus 30.3%, p<0.05).
On the other hand, there was nonsignificant difference
according to the weight in between (77.3 versus 76.4 kg,
p>0.05).

Variahles Cases with urolithiasis p-value Control cases
Mumber 51 &6

Female ratioc 56.B% (29) Ms* 56.0% (37)
Meanage (years) 472+ 127 (22-70) Ns 456+ 13.1 (20-67)
Mean body weight (ke) 77.3% 165 (45-114) Ms 76.4+12 72 (50-98)
Prevalence of smoking 45.0% (23) <005 J0.3% (20)

*Nonsignificant (p>0.05)
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Discussion

Smoking may be found among one of the most common
causes of vasculitis in the world. It is a major risk factor
for the development of atherosclerotic endpoints including
coronary artery disease (CAD), peripheric artery disease
(PAD), chronic obstructive pulmonary disease (COPD),
cirrhosis, chronic renal disease (CRD), stroke, cancers,
early aging, and premature death (7, 8). Its atherosclerotic
effects are the most obvious in Buerger’s disease. It is
an obliterative disease characterized by inflammatory
changes in small and medium-sized arteries and veins,
and it has never been reported in the absence of smoking
in the literature. Although there are well-known strong
atherosclerotic effects of smoking, some studies reported
that smoking in humans and nicotine administration in
animals are associated with a decreased body mass
index (BMI) (9). Evidence revealed an increased energy
expenditure during smoking both on rest and light physical
activity (10), and nicotine supplied by patch after smoking
cessation decreased caloric intake in a dose-related
manner (11). According to an animal study, nicotine may
lengthen intermeal time and simultaneously decreases
amount of meal eaten (12). Additionally, BMI seems to be
the highest in former, the lowest in current and medium
in never smokers (13). Smoking may be associated with
postcessation weight gain but evidence suggests that
risk of weight gaining is the highest during the first year
after quitting and declines over the years (14). Similarly,
although the CAD was detected with similar prevalence
in both genders in a previous study (15), prevalence
of smoking and COPD were higher in males with
CAD against the higher prevalence of BMI, white coat
hypertension (WCH), low density lipoprotein cholesterol,
triglyceride, hypertension (HT), and DM in females with
CAD as the other atherosclerotic risk factors. This result
may indicate both the strong atherosclerotic and weight
decreasing roles of smoking (16). Similarly, the incidence
of a myocardial infarction is increased sixfold in women
and threefold in men who smoke at least 20 cigarettes per
day compared to the never smoked cases (17). In other
words, smoking is more dangerous for women regarding
the atherosclerotic endpoints probably due to the higher
BMI and its consequences in them. Parallel to the above
results, the proportion of smokers is consistently higher
in men in the literature (8). So smoking is probably a
powerful atherosclerotic risk factor with some suppressor
effects on appetite. Smoking-induced weight loss may
be related with the smoking-induced vascular endothelial
inflammation all over the body, since loss of appetite is
one of the major symptoms of inflammation in the body.
Physicians can even understand healing of their patients
from their returning appetite. Several toxic substances
found in cigarette smoke get into the circulation by means
of the respiratory tract, and cause a low-grade vascular
endothelial inflammation all over the body until clearance
from the circulation. But due to the repeated smoking habit
of the individuals, the clearance process never terminates.
Sothe patients become illwith loss of appetite, permanently.
In another explanation, smoking-induced weight loss is
an indicator of being ill instead of being healthy (11-13).

After smoking cessation, normal appetite comes back with
a prominent weight gain in the patients but the returned
weights are their physiological or ‘actual’ weights. On the
other hand, smoking as a pleasure in life may also show
the weakness of volition to control eating so it comes with
additional weight excess and its consequences. Similarly,
prevalence of HT, DM, and smoking were the highest in
the highest triglyceride having group as another significant
component of the metabolic syndrome (18).

There may be severalmechanismsincreasingtheincidence
of urolithiasis in smokers. First of all, smoking may cause
a chronic low-grade inflammation in the gastrointestinal
tract epithelium by disturbing the normal balance between
intestinal flora and circulatory defence mechanisms. The
low-grade inflammation induced increased absorption
of oxalate, as in chronic diarrheal illnesses, may be the
development mechanism of urolithiasis in smokers.
Smoking induced sympathetic nervous system activation
may cause motility disorder that may aggravate this
instability, since diarrheal losses induced lower urinary
pH and citrate levels increase urinary CaOx and uric
acid supersaturations since citrate may inhibit calcium
crystallization by binding to it. Secondly, accelerated
atherosclerosis may disturb both gastrointestinal and
urinary tracts’ epithelial functions for absorption and
excretions of elements, so facilitating directly a stone or
just a nidus formation for stone. Even the accelerated
atherosclerosis induced electrolyte imbalance in urine
may facilitate urolithiasis. Thirdly, immunosuppression
secondary to accelerated atherosclerosis induced urinary
tract infections may cause urolithiasis since some types of
bacteria can provoke urinary supersaturation and modify
the environment thus leading to formation of crystal
deposits that may be a factor promoting urolithiasis. In fact,
10% of urinary stones are struvite stones which are built
by magnesium ammonium phosphate produced during
infection with bacteria that possess the enzyme, urease.
Lastly, accelerated atherosclerosis induced glomerular
dysfunctions may alter urinary contents, facilitating
urolithiasis. So there may be hundreds of mechanisms
with variable priorities for urolithiasis in smokers, thus the
result of the study should not be surprising.

It is a well known entity that excess weight causes a high
cost on physical health even in early decades. Persons
with excess weight have a higher prevalence of elevated
blood pressure than lean persons, and well-known
complications of HT are left ventricular hypertrophy,
CAD, heart failure, chronic renal failure, and stroke (19,
20). Similarly, atherogenic dyslipidemia is commonly
seen in cases with excess weight, and it is characterized
by increased levels of triglycerides and/or low density
lipoprotein cholesterol, or a decreased level of high
density lipoprotein cholesterol in serum (19). On the other
hand, excess weight is accompanied by a large number of
coagulation and fibrinolytic abnormalities suggesting that
it induces a prothrombotic and proinflammatory state (21).
The low-grade chronic vascular endothelial inflammation is
characterized by lipid-induced injury that initiates invasion
of macrophages followed by proliferation of smooth muscle
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cells, endothelial dysfunction, and increased atherogenicity
(22, 23). As a supporting evidence of the role of inflammation
in atherosclerosis, elevations of serum C-reactive protein
(CRP) carry predictive power for the development of major
cardiovascular events (24). In particular, excess weight is
considered as a strong factor for controlling of circulating
CRP concentrations because adipose tissue is involved in
the regulation of cytokines (25), so individuals with excess
weight have elevated levels of CRP (26). Furthermore,
excess weight is highly correlated with dietary intake of
increased calories and fat, both of which have been linked
to several types of cancer including breast, colon, and
prostate (27). Although excess weight is associated with
an increased risk of all-cause mortality (28), there was no
significant difference according to the mean body weight
between the urolithiasis patients and control cases in the
present study.

Due to the prolonged survival of human beings, systemic
atherosclerosis probably will be the main health problem
all over the world in this century, and its associations with
sedentary life style, excess weight, smoking, and alcohol
are researched under the title of metabolic syndrome
in the literature, extensively (29, 30). The syndrome is
characterized by a low-grade inflammatory process on
vascular endothelium initiated in early years of life (31).
The syndrome includes sedentary life style, overweight,
WCH, impaired fasting glucose, impaired glucose
tolerance, hyperbetalipoproteinemia, hypertriglyceridemia,
dyslipidemia, smoking, alcohol, and chronic infections
and inflammation for the development of irreversible
consequences including obesity, HT, DM, COPD, cirrhosis,
CRD, PAD, CAD, stroke, early aging, cancers, and
premature death (32, 33). In another perspective, the
metabolic syndrome may be the most significant disease
of human life decreasing its quality and duration at the
moment. The syndrome has become increasingly common
all over the world, for example 50 million people in the
United States are affected (34). Metabolic syndrome can
be slowed down with appropriate non-pharmaceutical
approaches including lifestyle changes, diet, and exercise
in early years of life (35). If not, the syndrome induced
accelerated atherosclerotic process all over the body may
be the leading cause of early aging and premature death
for both genders. For example, CAD and cancers are the
leading causes of death in developed countries. Similarly,
although the well-known mutagenic effects of smoking,
its role in cancers may also be related to the systemic
atherosclerotic process that immune cells can not eradicate
cancer cells, effectively, due to the insufficient blood supply
of the tissues (7).

As a conclusion, several toxic substances found in cigarette
smoke get into the circulation by means of the respiratory
tract, and cause a low-grade vascular endothelial
inflammation all over the body including the gastrointestinal
and urinary tracts. The low-grade vascular endothelial
inflammation eventually terminates with an accelerated
atherosclerosis and relative immunosuppression. The
prolonged vascular endothelial inflammation, accelerated
atherosclerosis, relative  immunosuppression, and
sympathetic nervous system activation may induce motility,

absorption, and infectious problems in the gastrointestinal
and urinary tracts which may terminate with urolithiasis in
smokers.
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