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Abstract: Renal stone disease is common and caused by a variety of conditions. The overall lifetime rate of renal 
stone in the general population is approximately  5-12%. The aim of the present study was to determine the 
prevalence of recurrence rate and metabolic changes present in patients with urinary lithiasis. Patients with renal 
stone, who attended the nephrology clinics in Ahvaz, Iran, were enrolled into the study. One hundred and forty 
patients and 60 control cases were recruited to the study. Predominance observed for male gender, with   2.1:1 
ratio. There were also 33 men and 27 women in control group. Mean age was 36.8±14.3 and 40.5 ± 14.5 years for 
patients and control group respectively.  Frequency of diabetes mellitus (p = 0 .90), urinary tract infection (p = 0.125) 
and cystinuria (p = 0.181) did not significantly differ among patients and control cases. Mean body mass index, daily 
fluid intake, serum fasting glucose, potassium, sodium, magnesium, calcium, alkaline phosphates, parathormone and 
cholesterol show no statistically significant difference between patients and control group. Mean serum BUN, 
creatinine, phosphorus, uric acid, and triglyceride levels were significantly higher in patients compared to control 
group. Mean of 24-hour urine volume, excreted sodium, uric acid, and citrate were significantly higher in 
patients group too. We concluded that evaluation of recurrent stone formers by examining their blood and urine 
samples, especially 24-hour urine sample, is beneficial to find underlying metabolic disorder. 
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1. Introduction 
 
Renal stone disease is common and caused by a 
variety of conditions (1, 2). The overall lifetime rate 
of renal stone in the general population is 
approximately 5-12% (2-5). 
Renal colic affects approximately 1.2 million 
people each year and accounts for about 1% of all 
hospital admissions worldwide (2-5). It is estimated 
that almost 40% of stone formers will have a 
recurrence within 3 years (6-8), and 60% of them 
experience the third episode within 9 years of first 
episode (9). 
Conditions in which there is low fluid intake, high 
animal protein intake and alcoholism (10, 11), 
infections, metabolic disorders such as 
hypercalcemia (3, 7), hypercalciuria, obesity, and 
diabetes mellitus are now, known to be associated 
with increased stone risk (8, 12-17). Now there are 

obvious evidences revealed that medical 
treatment, especially correction of blood and urine 
disturbances, can reduce stone formation (5). 
Assessment of hygienic dietetic aspects and 
diagnosis of potential metabolic changes are factors 
on which we can interfere, modifying the progression 
of this pathology that is characterized by high 
recurrence (11-17). The aim of this study was to 
determine the prevalence of metabolic disorders in 
patients with recurrent nephrolithias in southwest of 
Iran. 
 
 
2. Materials and methods 
 
This study was performed in one of the hottest 
places in Iran, Ahvaz city, where air temperature 
may exceed 122° Fahrenheit. Patients with renal 
stone who attended the nephrology clinics in 
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Ahvaz, were enrolled into the study. Patients 
receiving medication or diet modification for 
possible underlying metabolic disorder were 
excluded. Finally, 140 patients were enrolled into the 
study. Of referred patients, 60 cases were chosen 
and adjusted for contributing variables. All of the 
cases were weighted. Their height was measured 
and their body mass index (BMI) was calculated. 
Metabolic evaluation consisted collection of 24-hour 
urine samples for measuring calcium, 
magnesium, sodium, phosphorus, citrate, oxalate, 
uric acid, and cystine. Also serum levels of fasting 
glucose (FBS), creatinine, uric acid, cholesterol, 
bicarbonate, phosphorus and parathormone (PTH) 
were determined. Urinary specific gravity and pH 
were measured by dipstick. Finally, urine culture was 
performed to detect urinary tract infection. Renal 
failure was considered as serum creatinine level 
higher than 1.4 mg/dL (18-21). Data are presented as 
the mean ± standard deviation or percentage as 
appropriate. Null hypothesis was tested by one-
sample Kolmogorov-Smirnov procedure. Chi-square 
test with Yates’ correction is used for comparisons of 
dichotomous data. Comparison of mean between the 
groups is performed using the one sample 
independent t test. A p-value less than 0.05was 
considered as significant. 
 
3. Results 
 
One hundred and forty patients and 60 control 
cases were recruited to the study. Predominance 

observed for male gender, with 95 men (67.9%) 
and 45 women (32.1%), ratio: 2.1:1. There were 
also 33 (55%) men and 27 (45%) women in control 
group. Mean age was 36.8 ± 14.3 and 40.5 ± 14.5 
years for patients and control group respectively. There 
was no statistically significant difference between 
mean age of the patients and control group (p =0 
.823). Familial history of nephrolithiasis was 
positive in 23.6% of patients, but only was 1.7% in 
control group (p <0 .001). Frequency of diabetes 
mellitus (p  = 0 .90), urinary tract infection (p = 
0.125), and cystinuria (p = 0.181) did not  
significantly differ among patients and control cases. 
Mean body mass index, daily fluid intake, serum 
fasting glucose, potassium, sodium, magnesium, 
calcium, alkaline phosphates, parathormone and 
cholesterol showed no statistically significant 
difference between patients and control group, as 
well in mean  level of 24-hour urine magnesium, 
phosphorus, and oxalate (table 1). Mean serum BUN, 
creatinine, phosphorus, uric acid, and triglyceride 
were significantly higher in patients compared to 
control group. Mean 24-hour urine volume, 
excreted sodium, uric acid were significantly 
higher in patients group too (table 1). Mean daily 
urinary citrate was significantly lower in patients group 
in comparison to control group (p=0.045). Renal 
failure was found in 10 patients. Hyperuricemia, 
hyperuricosuria and hypocitraturia were detected 
in 26 (18.5%), 30 (21.4%), and 83 patients (59.2%) in 
patients group, respectively. 
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Table 1:  Demographic and laboratory data of patients and control group 
 

 Scale Patients Control group p-value 

Age Year 36.8 ± 14.3 40.5 ± 14.5 0.823 

BMI Kg/m2 25.6 ± 3.8 26.2 ± 3.1 0.259 

Fluid intake Liter 2.2 ± .5 2.3 + .5 0.85 

Fasting blood sugar mg/dL 92.4 ± 28.1 97.7 ± 47.7 0.386 

Serum potassium mEq/L 4.2 ± .6 4.2 ± .3 0.319 

Serum sodium mEq/L 140.6 ± 5.2 140.7 ± 3.4 0.895 

Serum BUN mg/dL 16.9 ± 6.1 14.7 ± 4.8 0.006 

Serum creatinine mg/dL 1.03 ± .27 .87 ± .22 <0 .001 

Serum magnesium mg/dL 2.2 ± .3 2.1 ± .3 0.64 

Serum phosphorus mg/dL 3.5 ± .8 4.1 ± .6 <0 .001 

Serum calcium mg/dL 9.4 ± .8 9.5 ± .5 0.244 

Serum Uric acid mg/dL 6.1 ± 1.6 5.4 ± 1.3 < 0.001 

Serum PTH pg/ml 49.9 ± 60.1 48.9 ± 15.9 0.84 

Serum alkaline phopsphatase U/L 197.6 ± 85.7 217.5 ± 66.5 0.078 

Serum cholesterol mg/dL 187.8 ± 48.8 184.4 ± 46.7 0.647 

Serum triglyceride mg/dL 205.5 ± 96.8 159.5 ± 84.4 0.001 

24-h urine volume L/24 h 1647.6 ± 676.4 1409 ± 418.5 0.003 

24-h urine protein mg/24 h 103.2 ± 55.2 151.3 ± 231.8 0.108 

24-h urine phosphorus mg/24 h 595.2 ± 236.7 564.5 ± 134.3 0.247 

24-h urine magnesium mg/24 h 60.2 ± 35.5 68.9 ± 39 0.223 

24-h urine sodium mmol/24 h 152.6 ± 75.2 129.2 ± 41 0.005 

24-h urine uric acid mg/24 h 676.6 ± 624.5 545.6 ± 168.6 0.023 

24-h urine oxalate mg/24h 28.8 ± 37.9 27 ± 40 0.766 

24-h urine citrate mg/24h 407.5 ± 272.7 482.7 ± 226.3 0.045 

24-h urine calcium  mg/24 165.3 ± 96.4 131 ± 46.5  0.032 
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4. Discussion 
 
Better understanding of pathophysiology and 
applicable therapeutic managements, specific 
therapies in particular, have increased the 
importance of evaluation of urolithiasis (1,5). 
Significance of management of underlying medical 
disorders come clear regarding this fact that kidney 
stones have a high recurrence rate. In our study, the 
most frequent metabolic change in patients who with 
recurrent stones was hypocitraturia, followed by 
hyperuricosuria and hyperuricemia. 
Marangella et al. found that renal stones induce a 
clear-cut influence in accelerating the natural 
worsening of glomerular filtration rate (22). Similarly 
in showed that patients with urolithiasis had higher 
serum levels of BUN and creatinine. In our study, 
patients experienced hyperuricemia and 
hyperuricosuria, more than control group. It is in 
concordance with previous studies which 
demonstrated hyperuricemia and hyperuricosuria as 
the risk factors for stone formation (23). There is 
dominancy in plasma triglyceride in patients group 
compared to control group as mentioned in table 1. 
Orzaki et al noticed that 24-hour urine volume 
decreased in 39.7% of patients with recurrent renal 
stone (24), but in contrast, mean 24-h urine volume 
was significantly lower in patients group in 
comparison to control group. We found natriuresis 
as a risk factor of urolithiasis in 17.8% of patients. 
It may be a result of high salt diet in Ahvaz city, 
especially in hot days. Stone risk is greater in those 
who had hypercalciuria, reported as high as 50% 
in recurrent episodes (24-26). We found hypercalciuria 
in 12 (9%) patients. Of them, one had 
hyperparathyroidism. Genetic, dietary and climate 
diversity may justify the difference. Similar to our 
results Mortazavi et al. found that 60% of children 
with urinary stones had hypercalciuria with unknown 
origin (27). In contrast to previous studies, rate of 
hypercalciuria is lower in our patients, maybe due 
to dietary habits. As discussed earlier, hypocitraturia 
is the most frequent metabolic changes in our 
patients. Despite the results found by Mithani et a.l 
in Pakistan (28), many authors noted 
hypocitraturia as a major risk factor for stone 
formation (23-29). Pathogenesis of hypocitraturia 
remained unclear (23, 24, 28, 29). Regarding to the 
diversity of genetic, dietary and climate factors 
and the fact that correction of biochemical 
disturbance can prevent stone formation (30-36), 
we concluded that the evaluation of recurrent stone 
formers by examining their blood and urine samples, 

especially 24-hours urine sample, is beneficial to find 
underlying metabolic disorder. 
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