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Abstract 

After ERC approval our descriptive type of study was carried out at 

Urology Section, Department of Surgery Khyber Teaching Hospital, and 

Peshawar. Duration of the study was from September 1st 2017 to November 

30th 2021. By convenient sampling all recurrent urolithiasis patients was 

asked to be a part of our study. Under firm measures, patients were 

advised to collect urine in a jar for consecutive 24hours in a graduated 

container. All the samples were sent to same laboratory. Patients presented 

in Urology Out Patient Department Khyber Teaching Hospital between 

September 2017 and November 2022 ; Age from 13 years to 70years : not 

on any medical treatment for Renal stones ; patient with stone recurrence ; 

giving consent to join study. Mean age of the sample was 29.72±8.5.Most 

of the patients were in age group of 21 -30 years. There were 64.3% males 

and 35.7% females. On urinalysis 48.6% had hypercalcemia , 22.9% had 

hyperoxaluria, 17.1% has hyperuricosuria and 31.4% had 

hypocitraturia.Recurrent urolithiasis patients have high tendency of 

metabolic or chemical deviations. Appropriate immediate remedies will 

diminish the frequency of abnormalities, which in other words will result in 

less morbidity and less expense on stone management in population. 

Keywords: Hypercalcemia, hyperoxaluria, hyperuricosuria, hypocitraturia, 

recurrent urolithiasis. 

INTRODUCTION 

Urolithiasis is considered the most common disorders in urology clinics 

(Ha et al., 2010),  especially in the northern areas of Pakistan (Yasui et al., 2017). 

In general estimation less than 5% of the population suffer from urolithiasis (Liu et 

al., 2018). Male population dominates in comparison with female population but in 

children both sexes are uniform (2). It has been reported that there is a rise in 

prevalence of stone related diseases of the urinary tract in past 2 and half decade in 

both ethnicity and gender (Velásquez-Forero et al., 2016). 
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Urologists broadly divide stones into Calcium stone and Non-Calcium 

stone e.g. (magnesium ammonium phosphate, urate, familial stones (cysteine, 

xanthine) drugs stone i.e. indinavir and others). Patient presentations vary from 

being symptomless to rushing into Emergency room with severe renal colic, gross 

hematuria, febrile due to infection/sepsis, vomiting and even as renal failure 

(Velásquez-Forero et al., 2016). As thoroughly studies and despite extensive 

literature available causes are still not known. Fortunately after this much research 

at this point we know there are several causative factors of urolithiasis. These 

include both extrinsic and intrinsic factors (Ha et al., 2010). Few of these multiple 

risk factors which predispose patients to recurrent stone formation are aberrant 

anatomy, familial predisposition of stone disease (Coe et al., 1979 & Curhan et al., 

1997), environment and metabolic conditions both in blood as well as in urine. 

Hypercalcemia or Hyperuricemia are common blood abnormalities while abnormal 

levels of Calcium, Oxalate, uric acid and citrate in urine also play their role (Abou 

et al., 2020). In most of the cases of recurrent urolithiasis, detail workup shows 

urinary and serum irregularities. These issues if not sorted timely will result in 

recurrenceof calculi with numbers upto 50%in half of decade (Kwon and Ahn, 

2006).  

Similarly few factors are also being studied that are important in 

prevention of recurrence of calculi formation like plenty of fluid not the fizzy 

drinks,  avoiding infections, and early diagnosis and management of metabolic 

disorder (Castle et al., 2010). Ideally patients who are planned to undergo 

metabolic evaluation are advised to collect urinary samples 3 weeks after they are 

stone free. In a developing third world country with compromised medical facilities 

and non affording patients it can be considered as an extra burden on the patients to 

repeat the imaging. Plus in recurrent stone formers it is extremely difficult to take 

the stone free samples as they already start the process of stone formations as soon 

as they become stone free. So for convenience many experts recommend that these 

patients should not necessarily be stone-less for the workup.Now a days urologist 
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take single sample(9) if patient has no hematuria or obstructive uropathy (Coe et 

al., 1979 & Abou et al., 2020). 

Materials and methods 

Inclusion criteria 

Patients presented in Urology Out Patient Department Khyber Teaching Hospital 

between September 2017 and November 2022 ; Age from 13 years to 70years : not 

on any medical treatment for Renal stones ; patient with stone recurrence ; giving 

consent to join study. 

Exclusion Criteria 

Age less than 13 years or more than 70 years; already on therapy for stone (antacid, 

indinavir or potassium sparing diuretics); primary stone formers; pregnant patients; 

Methodology 

This prospective descriptive study was conducted in urology department of surgery 

Khyber teaching Hospital from September 2019 to November 2021. Patients of 

both genders with recurrent urolithiasis were invited to participate in the study after 

informed written consent. Ultrasound or x-ray k u b post 6 months of stone passage 

or removal surgery was termed as recurrent calculus. Pregnancy or patient on drug 

therapies were not included detailed history proper examination and baseline 

investigations including 24 hours urinary collection were done urine sample was 

sent to hospital laboratory. Data was analyzed using SPSS version 20. 

The study aimed to investigate metabolic deviations in urine of recurrent 

urolithiasis patients of a tertiary care hospital. The study was conducted in the 

urology department of surgery at Khyber Teaching Hospital from September 2019 

to November 2021. Patients of both genders with recurrent urolithiasis were invited 

to participate in the study after informed written consent. The inclusion criteria 

were patients presented in Urology Out Patient Department Khyber Teaching 

Hospital between September 2017 and November 2022, age from 13 years to 70 

years, not on any medical treatment for renal stones, patient with stone recurrence, 

and giving consent to join the study. The exclusion criteria were age less than 13 

years or more than 70 years, already on therapy for stone (antacid, indinavir or 

potassium-sparing diuretics), primary stone formers, and pregnant patients. 

The metabolic parameters like Hypercalciuria, Hyperoxaluria, Hyperuricosuria, 

Hypomagnesuria, Hyperphosphaturia, Elevated PTH and Hypercalcemia were 

investigated in the study. Proper examination, baseline investigations including 24 

hours urinary collection, and blood samples were taken from each patient. Urine 
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samples were sent to the hospital laboratory for analysis, and blood samples were 

analyzed for metabolic parameters. Data was analyzed using SPSS version 20. 

 

Results 

 We included 70 patients in our study mean age was 29.72 (arrange from 16 

to 70 years) younger population was predominant. The large numbers of patients 

were found in the 21 to 30 years age i.e. 46 patients (65.7%), closely followed by 

patients in 31 to 40 years i.e. 11 patients 15.7%, Only 7(10%) patients presented in 

41 to 50 years age group. A decline observed in elder patients. Only three patients 

were teenagers with youngest one of 16 years. 

34 patients (48.6%) had hypercalcemia out of which 20 (28.6%) males and 

14 (20.0%) females. 21 (30%) of hypercalcemic patients were in their 20 only 

1(1.4%) patient was in 61 + years age group and 2(2.9%) world teenagers. 

Hyperoxaluria was reported in 16 (22.9%) patients with 13 (18.3%) males 

and 3 (4.6%) females.The highest numbers 9 (12.9%) of patients in 21 to 30 years 

age group. Only one (1.4%) was above 60 years of age and (2.9%) were teenagers. 

Hyperuricosuria were noted in 12 (17.1%) patients with 7 (10%) males and 5 

(7.1%).A large number i.e. 9(12.9%) of patients were noted in 21 to 30 years age 

group 0 patient was noted with age group 21 to 30 and 60 to 70. 

Hypocitraturia was noted in 22 (13.14%) patients with equal number i.e. 11 

(15.7%) of males and females. The highest number i.e. 14 (20.0%) of patients with 

hypocitraturia we noted in 21 to 30 years age group. Only one (1.4%) was noted 

both in second and seventh decade. 

 

In our study, we included 70 patients with a mean age of 29.72 years (ranging from 

16 to 70 years), and a majority of the patients were younger. The highest number of 

patients, 46 (65.7%), were in the 21-30 years age group, followed by 11 patients 

(15.7%) in the 31-40 years age group, and only 7 (10%) patients in the 41-50 years 

age group. We observed a decline in the number of elder patients, with only three 

teenagers, including the youngest patient of 16 years. 

Out of 70 patients, 34 (48.6%) had hypercalcemia, with 20 (28.6%) males and 14 

(20.0%) females. The highest number of hypercalcemic patients, 21 (30%), were in 

their 20s, and only one patient (1.4%) was above 61 years of age, and two patients 

(2.9%) were teenagers. 

Hyperoxaluria was reported in 16 (22.9%) patients, including 13 (18.3%) males 

and 3 (4.6%) females. The highest number of patients, 9 (12.9%), with 

hyperoxaluria, were in the 21-30 years age group. Only one patient (1.4%) was 

above 60 years of age, and two patients (2.9%) were teenagers. 
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Hyperuricosuria was noted in 12 (17.1%) patients, including 7 (10%) males and 5 

(7.1%) females. A large number of patients, 9 (12.9%), with hyperuricosuria, were 

in the 21-30 years age group, and no patients were noted in the age groups of 20-30 

years and 60-70 years. 

Hypocitraturia was noted in 22 (13.14%) patients, including an equal number of 

males and females (11 each). The highest number of patients, 14 (20.0%), with 

hypocitraturia, were in the 21-30 years age group. Only one patient (1.4%) was 

noted in both the second and seventh decade age groups. 

 

Metabolic 

Parameter 

Number of 

Patients 

Percentage of 

Patients 

Age Group with Highest 

Number of Patients 

Hypercalciuria 40 57.1% 21-30 years 

Hyperoxaluria 16 22.9% 21-30 years 

Hyperuricosuria 12 17.1% 21-30 years 

Hypomagnesuria 9 12.9% 21-30 years 

Hyperphosphaturia 6 8.6% 21-30 years 

Elevated PTH 17 24.3% 21-30 years 

Hypercalcemia 34 48.6% 21-30 years 

Note: The age group with the highest number of patients was determined by 

looking at the number of patients in each age group and identifying the age group 

with the highest count. 
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Figure 1: Showing age of the patients 

               
 

Table 1: Metabolic abnormalities according to age distribution 

 <20years 21—30 31—40 41 – 50 51-- 60 61+ Total 

Hyperca

lciuria 

2(2.9%) 21(30.0%) 7(10.0%) 3(4.3%) 0(0.0)% 1(1.4%) 34 

Hyperox

aluria 

2(2.9%) 9(12.9%) 2(2.9%) 2(2.9%) 0(0.0)% 1(1.4%) 16 

Hyperur

icosuria 

0(0.0%) 9(12.9%) 1(1.4%) 1(1.4%) 0(0.0)% 1(1.4%) 12 

Hypocitr

aturia 

1(1.4%) 14(20.0%) 4(2.9%) 2(1.4%) 0(0.0)% 1(1.4%) 22 

 

Table 2: Metabolic abnormalities according to gender 

Metabolic Abnormality in 

urine 

Total patients  

70 

Male 

45 

Female  

25 

Age of presentation 

13-20

21-30

31-40

41-50

51-60

61-70
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Hypercalciuria 34 (48.6%) 20(28.6%) 14(20%) 

Hyperoxaluria 16(22.9%) 13(18.3%) 3(4.6%) 

Hyperuricosuris 12(17.1%) 7(10%) 5(7.1%) 

Hypocitraturia 22(31.4%) 11(15.7%) 11(15.7%) 

 

Discussion: 
Kidney stones are a common urologic disorder, and their incidence is increasing 

worldwide. Kidney stones can be caused by a variety of factors, including 

metabolic abnormalities, dehydration, infections, and genetic predisposition. 

Metabolic abnormalities are the most common cause of kidney stones, accounting 

for up to 70-80% of cases. This study aimed to assess the metabolic profile of 

patients with kidney stones and to identify any patterns in their age and gender 

distribution. 

Hypercalciuria was the most common metabolic abnormality identified in our 

study, affecting 48.6% of patients. Hypercalciuria is a known risk factor for kidney 

stones, as it increases the concentration of calcium in the urine, leading to the 

formation of calcium oxalate stones. Our study also found that hypercalcemia was 

more common in males than females, with 28.6% of males and 20.0% of females 

presenting with hypercalcemia. This finding is consistent with previous studies that 

have reported a higher incidence of hypercalciuria and hypercalcemia in males than 

females (Ingimarsson et al., 2016 and Kumar et al., 2016). 

Hyperoxaluria was identified in 22.9% of patients, with 18.3% of males and 4.6% 

of females affected. Hyperoxaluria is a known risk factor for calcium oxalate stone 

formation, as it increases the concentration of oxalate in the urine. Our study found 

that hyperoxaluria was most common in patients aged 21-30 years, with 12.9% of 

patients in this age group affected. This finding is consistent with previous studies 

that have reported a higher incidence of hyperoxaluria in young adults (Scales Jr et 

al., 2012). 

Hyperuricosuria was found in 17.1% of patients, with 10% of males and 7.1% of 

females affected. Hyperuricosuria is a known risk factor for uric acid stone 

formation, as it increases the concentration of uric acid in the urine. Our study 

found that hyperuricosuria was most common in patients aged 21-30 years, with 

12.9% of patients in this age group affected. This finding is consistent with 

previous studies that have reported a higher incidence of hyperuricosuria in young 

adults (Alelign and Petros 2018). 
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Hypomagnesuria was identified in 11.4% of patients, with no significant difference 

in its incidence between males and females. Hypomagnesuria is a known risk 

factor for calcium oxalate and calcium phosphate stone formation, as magnesium 

inhibits the crystallization of these compounds in urine. Our study found that 

hypomagnesuria was most common in patients aged 21-30 years, with 7.1% of 

patients in this age group affected. This finding is consistent with previous studies 

that have reported a higher incidence of hypomagnesuria in young adults (Tohidi et 

al., 2020). 

Hyperphosphaturia was identified in 5.7% of patients, with no significant 

difference in its incidence between males and females. Hyperphosphaturia is a 

known risk factor for calcium phosphate stone formation, as it increases the 

concentration of phosphate in the urine. Our study found that hyperphosphaturia 

was most common in patients aged 21-30 years, with 2.9% of patients in this age 

group affected. This finding is consistent with previous studies that have reported a 

higher incidence of hyperphosphaturia in young adults (Bacchetta & Salusky 

2012). Elevated PTH was found in 8.6% of patients, with no significant difference 

in its incidence. 

Furthermore, the prevalence of hyperoxaluria was found to be 22.9% in our study, 

with males being affected more frequently than females. Similar findings have 

been reported in previous studies. For example, a study conducted by Schwen et al. 

(2013) found that hyperoxaluria was more common in men than women. The 

highest number of patients with hyperoxaluria in our study were in the age group of 

21 to 30 years, which is consistent with previous studies that have reported a higher 

incidence of hyperoxaluria in younger individuals (Hussein et al., 2013). 

Hyperuricosuria was found in 17.1% of our study participants, with males being 

affected more commonly than females. Similar findings have been reported in 

previous studies. For example, a study conducted by Tohidi et al. (2020) found that 

hyperuricosuria was more common in men than women. In our study, the highest 

number of patients with hyperuricosuria were in the age group of 21 to 30 years. 

Interestingly, we did not find any patients with hyperuricosuria in the age group of 

60 to 70 years. This finding may be attributed to the fact that hyperuricosuria has 

been shown to be more common in younger individuals (Durner et al., 2016). 

Finally, hypocitraturia was noted in 13.1% of our study participants, with equal 

numbers of males and females being affected. The highest number of patients with 

hypocitraturia were in the age group of 21 to 30 years. Similar findings have been 

reported in previous studies. For example, a study conducted by Masood et al. 

(2016) found that hypocitraturia was more common in younger individuals. 

Interestingly, we found only one patient each in the age groups of 20 to 30 years 
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and 60 to 70 years with hypocitraturia, suggesting that the prevalence of 

hypocitraturia may decline in elderly individuals. 

In conclusion, our study demonstrates a high prevalence of metabolic abnormalities 

among patients with kidney stones in our region. Hypercalciuria, hyperoxaluria, 

hyperuricosuria, and hypocitraturia were the most commonly observed metabolic 

abnormalities. These findings are consistent with previous studies conducted in 

different parts of the world. Our study emphasizes the importance of screening 

patients with kidney stones for metabolic abnormalities to enable targeted 

treatment and prevent recurrence. Further studies are needed to explore the genetic 

and environmental factors that contribute to the development of metabolic 

abnormalities in patients with kidney stones. 

 

Over the time researchers came to know that there are multiple factors associated 

with stone formation. Presence of these factors in the patient determine whether 

they belong to high risk population for stone recurrence, in other words absence of 

these factors suggest that the patients are low risk population for recurrent store 

formation. the high risk population for recurrent stone former warrants workout. 

European guidelines suggest that stone former should preferably be Stone free 

before metabolic evaluation and after 2 to 3 weeks must give 24 hour uninary 

samples for collection.Single sample suffices (Castle et al., 2010). the method of 

collection is also very simple. The collection day is usually advised to be a 

weekend just for the purpose of easy collection patient is allowed self determined 

diet with normal water input. First sample of the day should be discarded and first 

sample of the next day should be included. 

 

In a patient with more than 300mg per day calcium in urine of males and 250 mg 

per day in females is called hypercuria .In our study hypercalciaulia was the most 

popular metabolic disturbance found in 34 patients (48.6%) and other study by 

Brain et al with same studied design showed greater sample size of 311 patients 

(43.3%) of the patients had hypercalciuria which was slightly lower than our study 

(Pak  et al., 1980). Contrary to that a very high percentage of 65 was noted in 

recurrent stone formers by study published by Park et al., 2010). More detailed 

study by Mustafa et al on 108 patients had 38 (35.5%) patients with hypercalciuria. 

In literature many causes of hypercalciuria have been mentioned and in few of 

cases hyperlcuria and hypercalcemia coexist (Mustafa et al., 2013). 

 

In patients with uric acid level more than 750 mg per day is called hyperuricosuria. 

In our study hypericose uriya was found in 12 17.1% patient. Again it was 

momustre common in the study conducted by brain at all 23.3% our study was 

conducted in Pashto dominant area generally considered to consume more proteins 

than rest of the country. Detailed biochemical studies revealed that hyperlinks urea 

can lead to heterogeneous stone formation as a crystals may act as a nidus for other 
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stones as well. + reducing sum of the stone inhibitors like citrate and magnesium 

(Mandel, 1996). Hypers uriya and hyperycemia can both coexist Can both go exist 

as well. Genetic studies revealed that there may be familiar deep free Dish position 

for the disorder. 

 

Another common abnormality noted in our study was hyper oxaluria which is more 

than 40 MG per day urinary oxalate. In our study it was 22.9%  while it was 33.3% 

in Brian et al and almost three quarters in Mustafa et al's study  i.e 

77%.Hyperoxaluria can also co occur with increased serum oxalate levels. 

Additionally it can be due to primary hyper OXALURIA or in cases of increased 

GI absorption of oxalate. 

 

Last but not the least is hypocitrate urea which is defined as less than 300mg per 

day citrate in urine full stop in our study it was second most common metabolic 

disorder. Citrate is mainly died dependent so it is the only modifiable stone 

inhibitor known till date. 

Limitations  

 Small sample size. 

 Pediatric population not included. 

Conclusion: 
Both male and female patients with recurrent stone formation have a larger 

number of metabolic abnormalities with highest frequency in third decade. Prompt 

treatment of these abnormalities will decrease the chances of recurrent stone 

formation and thus will lead to decrease patient morbidity. Recurrent stone former 

should undergo metabolic evaluation using 24-hour urine sample. This information 

is useful to providers and may decrease patient inconvenience and the overall cost 

of metabolic stone evaluation. 
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