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Abstract: Purpose: The goal of this study was to study the effect of obesity and diabetes mellitus on serum and
urinary biochemical variables in patients with urinary stone disease. Patients and methods: A retrospective chart
review of patients’ medical history, serum chemistry, 24-hours urinary metabolites and body mass index were
analyzed for 181 consecutive patients diagnosed with urinary stone disease. The associations between obesity
defined by BMI, diabetes mellitus, serum and urinary parameters were investigated. Results: A total of 181 patients
were included in this study and obese women comprise the majority 123 (68%) of this cohort of patients. High
serum uric acid 393.7 umol/l (x11.2) was observed in the studied population. Low urinary pH, citrate and high
oxalate excretion were the main significant findings found on the 24-hour urine analysis. Conclusion: Obesity and
diabetes mellitus are major health issues in most parts of the world. Both serum and urinary biochemical
derangements were found to inversely increase the risk of urinary stone formation.
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1. Introduction urinary stone disease.
Urolithiasis is a common disease and cause of

morbidity with higher stone recurrence rate. The 2. Material and Methods

incidence of urinary stone disease increasing globally Following institutional review board approval, a
with estimated incidence of 20% and life time retrospective review of a database of patients who
prevalence of 28% in Saudi Arabia. ) Obesity, were seen in urology clinic between September 2017
diabetes mellitus, hypertension and metabolic to January 2019. The inclusion criteria for this study
syndrome have been proposed risk factors for kidney include adult obese men and women who are diabetic
stone formation in both women and men. @ In and have past or current history of urinary stone
literature, research studies have shown a relationship disease. Obesity was defined by calculation of body
between obesity and altered levels of serum and urine mass index (BMI) as weight in kilograms divided by
compositions. In obese stone former individuals, the square of height in meters (kg/m2) measured at the
urinary levels of oxalate and uric acid excretion were time of clinic visit and patients with BMI of > 30
higher compared to non-obese patients. Urinary levels considered obese and included. Diabetes defined by
of stone inhibitors such as pyrophosphate, magnesium fasting blood sugar of > 7.0 mmol/l (126 mg/dl) on at
and citrate found to be lower in obese patients and least two reading or glycated hemoglobin (HbA;c)
thus increase their risk of stone formation. ®Low > 48 mmol/mol (> 6.5 DCCT %). ") Exclusion criteria
urinary pH is a crucial factor and promoter for the were patients without available BMI readings, 24-
formation of most common types of stones, such as hour urine collections, metabolic workup, impaired
calcium oxalate, calcium phosphate and uric acid renal function (serum creatinine greater than 1.5
stones. “ Acidic urine has been observed in mg/dl), or patient who are on medication that might
individuals with obesity and diabetes mellitus. The influence the result of metabolic workup like taking
exact mechanism is not fully understood, insulin thiazide diuretics or potassium citrate for
resistant decreases elimination of renal ammonia from alkalinization of wurine. Thus, a total of 181
the body and cause a imbalance of the hydrogen ion consecutive obese diabetic stone formers with
buffering system. © additionally, the insulin complete metabolic assessment were included in this
bioactivity in the proximal renal tubules decreases study. Statistical analysis was performed using
with insulin resistant and alter metabolism of statistical software package SPSS version 17.0 (SPSS
ammonium and eventually urinary pH changes. ©The Inc, Chicago, IL). Data are expressed as meanz
purpose of the current study was to examine the standard deviation (SD). Inter-group comparisons
relationship between obesity, diabetes mellitus and were performed using Student’s t-test. A probability
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value of P<0.05 was considered

significant.

statistically

3. Results

A total of 181 patients met the inclusion criteria
included in this cohort and their data were analyzed.
Among the 181 patients analyzed,58 (32%) were men
and the rest were women 123 (68%). The mean age
for the whole cohort of patients was 50.5 years
(x10.3) and mean BMI was 49.8 kg/m2 (£9.8). The
mean age of the 82 women analyzed was 49 years
(x10.5) and mean BMI was 49.4 kg/m2 (£9.2). The
mean age of the 39 men analyzed was 53.6 years

(+9.4) and mean BMI was 50.6 kg/m2 (+11.2) (table
1). Metabolic work results revealed mean serum
creatinine of 72.8 mg/d (£18.3), mean uric acid level
393.7 umol/l (£11.2), mean serum calcium of 2.33
mg/d (£0.2) and the mean serum parathyroid hormone
was 6.17 ng/l (x4.4). The result of the 24-hour urine
analysis for the analyzed cohort showed mean urine
volume of 1901 mls (+810), urine pH of 4.9 (x0.6),
uric acid 834 mg/l (x£18.8), urinary sodium excretion
of 193 mEq/L (£87), urinary phosphate 30.4 mg/L
(£87), urinary oxalate of 431 mg/L (£280), urinary
citrate 267 mg/L (+3.4) and urinary calcium 2.74
mg/d (£2.8) (table 2).

Table 1. Baseline characteristics and demographics of the analyzed subjects

Males Females P Value
Number of Patients (Total = 181) 58 (32%) 123 (68%) --
Age (mean in years + SD) 53.6 years (+9.4) 49 years (£10.5) 0.62
BMI (mean + SD) 50.6 kg/m2 (x11.2) 49.4 kg/m2 (+9.2) 0.39

Table 2. Mean serum and 24-hour urine parameters

Parameters Mean serum parameters Mean 24-hour urine parameters
(£ SD) (£ SD)
Creatinine 72.8 mg/d (£18.3) --
Uric acid 393.7 umol/l (+11.2) 834 mg/l (+18.8)
Calcium 2.33 mg/d (x0.2) 2.74 mg/d (x2.8)
Parathyroid hormone 6.17 ng/l (z4.4) --
Citrate -- 267 mg/L (+3.4)
Oxalate -- 431 mg/L (£280)
Phosphate - 30.4 mg/L (x87)
Sodium - 193 mEq/L (£87)
pH - 4.9 (x0.6)
Volume -- 1901 mls (+810)

4. Discussions

Obesity and diabetes mellitus were shown in this
study to be associated with higher serum level of uric
acid and increased urine excretion of stone promoters
such as hyperuricosuria. Low urinary pH and
hypocitraturia are among the other significant factors
found in the 24-hour urine analysis of this cohort of
patients. There were no statistically significant
differences found in the demographic data as well as
serum levels of creatinine, calcium, PTH and urinary
levels of oxalate, phosphate, sodium and voided
volume.

It has been estimated that more that one in five
persons are overweight or obese worldwide. ©
Obesity usually accompanied by other non-
communicable diseases, like hypertension, type 2
diabetes mellitus and cardiovascular diseases.
Developing countries become noticeably westernized
with time in many aspects such as sedentary lifestyle,
eating unhealthy food and ultimately developing
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obesity and increased risk of type 2 diabetes mellitus.
Because of its high prevalence rates, obesity has
become one of the major health problem in Saudi
Arabia in the present time. Several epidemiological
reports found obesity is more prevalent in women than
men and this finding was reinforced by this study. The
incidence of diabetes mellitus in Saudi Arabia is
among the highest globally. According to The World
Health Organization (WHO), the incidence of diabetes
mellitus in Saudi Arabia is increasing and currently
has the second highest incidence in the Middle East
and the seventh worldwide. © Both obesity and
diabetes mellitus are associated with increased risks of
developing chronic medical illnesses and urinary
stone diseases.

Daudon et al. reported a significant association
between type 2 diabetes mellitus and uric acid stones
formation. Obesity was found to be an additional risk
factor for hyperuricemia, hyperuricosuria and thus
increasing the overall risk of wuric acid stone
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nephrolithiasis. Y Several studies have suggested
insulin resistant as one of the main influencing and
predisposing factor for uric acid stone formation in
diabetic and obese patients and considered an
important objective to address when managing
patients with nephrolithiasis. ™ Theories have
postulated the importance and affect of the insulin on
the metabolism of renal ammonia. ™ The net result of
insulin resistance will be decrease in urinary ammonia
excretion and lower urinary pH. “Diet rich in purines
like eating animal proteins lower urinary pH and the
reason behind that is the oxidation of sulfur to sulfate.
%) High animal protein diet is common traditional
food in Saudi Arabia which add more risks to obesity
and the high incidence of diabetes mellitus for
developing uric acid nephrolithiasis.

Urolithiasis  prevention  typically involve
increasing the urinary volume output and urinary
citrate levels excretion. Further reduction in urinary
excretion of oxalate, uric acid and calcium will help as
well. Stone formation and risk of recurrence can be
diminished with modification and manipulation of
known dietary promoters of stones formation. ¢
Weight reduction, avoidance of sedentary life styles,
balanced diet and adequate water and fluid intake are
simple and effective measures to decrease the risk of
nephrolithiasis. For overweight and obese patients,
suitable dietary modification, weight reduction and
medical treatment may correct the derangements in
serum and urinary metabolites thus decreasing the risk
of urinary stone formation. ")

5. Conclusion

The consequences of obesity and diabetes
mellitus are important to be taken in consideration
when managing patients with nephrolithiasis. Treating
health care providers should consider counselling
those patients with nephrolithiasis about the
importance of general advices which include
increased fluid volume intake, low sodium diet, low
intake of animal protein and to consider weight
reduction and decrease the risks of developing
diabetes mellitus.
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