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ABSTRACT

Background: Urinary stones are the most common cause of aswdechronic urinary failure with an estimated
prevalance of 20%. Studying the chemical compasitiburinary stones forms an integral part of mamggpatients with

urinary stones. Limited data is available aboututieary stone composition in patient populatiam&outhern India.

Methods: Clinical charts of patients who were admitted #atdr underwent surgery for urinary stones, between
May 1, 2009 and April 30, 2010, at Amrita InstitEMedical Sciences, Kochi, were included in thedg. Data were
collected from the Clinical Biochemistry LaboratoAll blood paramters were analysed in Chemistryaimo Analyzers
Olympus AU680 and Olympus AU2700.

Results: In 176 patients, who were included in the studgamage 38.7 years, renal stones were most common,
followed by ureteric and bladder stones. Calciurd aralate were the most common constituents ofayistones. 32%
of the patients had above normal serum creatinatgeg and 36% of the patients had above normalagiit levels. The
second most common stone composition was calciuosgtate. Extremely high values of serum calciun?(rd/dL)

were found in only 3% of the patients.

Conclusion: Apart from chemical analysis of urinary stones,agfig various blood parameters also would help
clinicians in managing a patient in a holistic manrData presented in this study may help healéhpaticy makers to

look through the risk factors for urinary stonenfiation in this particular geographical area.
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MANUSCRIPT
Background

The term urolithiasis refers to the formation obrss in the urinary system, primarily in the kidney
(nephrolithiasis) or ureter (ureterolithiasis), améy also form or migrate in to the lower urinagstem (bladder or

urethra). Urolithiasis may present with painful tegaria or may remain asymptomatic.

Urolithiasis is a common problem with a worldwidgimated prevalence of 20% and a 5-year recurreateeof
50%: Almost three million visits to health care provisehave been attributed to urianry stohéssis one of the most
important cause of acute and chronic urinary failand thus results in high morbidity and enoronmeasio-economic
burden. Urolithiasis is seen mainly in younger ggeups, with higher preference in males. Differeptdemiological

factors like age, gender, industrial developmentjceconomic status, diet and environment have Bemnght to play a
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role in urinary stone formatiohUrinary stones are usually unilateral, commonssiteing urinary pelvis, calyces and in
the urinary bladder. Protocol based metabolic et@n in high risk patients would reveal severaltabelic
abnormalities, including hypercalciuria, hyperoxau hyperuricosuria, hypocitraturia, and hypomamgmia? Although
these metabolic disturbances are responsible fet oases, stone formation may occur in the absefhary of these risk

factors as well.

Previously various studies have analysed the cl@mimmposition of urianry stones in Indi4’ Studying and
understanding the chemical composition of urinaoyes form an integral part of managing patienth wiinary stones. It
becomes all the more important in recurrent stmrenérs. Stone composition also helps us in selgdtie treatment
modality and in providing a clinician with the imfoation which may help the patient in avoiding fetistone$. Stone
type and size is based on many local environmdatdbrs like climate, dietary habits, drinking watgiality etc and
therefore it becomes important that we study tresrdbal composition of stones in different partghef world. However,
limited data is available about the urinary stonenposition in Southern India. This study is aimédumalysing urinary

stones and serum biochemical parameters in urdithdf patients coming to a tertiary level hospitédouthern India.

METHODS
Study Design

After obtaining Institutional Review Board approvale reviewed, retrospectively, the clinical chatpatients
who were admitted with a diagnosis of urolithizensl underwent surgery for urinary stones at Antriitute of Medical
Sciences (AIMS), Kochi from May 1, 2009 to April ,38010. Only this center was chosen to conducsthdy as we had
access to clinical charts of patients admitted .hAdmitted patients underwent standard clinicalneixetions, routine
biochemical and hematological investigations anciened treatment as decided by their treating piysi Patient

identifiers like name, age, date of birth and mabliecord number were used to generate the dasnfdysis.
Setting

Kochi, a major port city on the west coast of Indéaone of the most densly populated city in ttatesof Kerala,
with approxiamtely 2.1 million residents. With Mgddam as its official language and widespread wtdading of
English language, 59% of Kochi's population is B39 years age grodpAIMS, a 1400 plus bedded academic tertiary
level hospital, is an important healthcare providethe region with an annual 6, 00, 000 outpasietd 54, 000 inpatients

approximately*’
Patient Population

All patients who were admitted at AIMS with a diagis of urolithiasis and underwent surgery for annstones,

18 years or above, during the above said periotk weluded in the study.
Data Collection and Analysis

Various biochemical parameters were obtained froe €linical Biochemistry Laboratory at AIMS. Uriyar
stones were crushed and analyzed for its composifibe blood parameters collected were serum galcareatinine,
albumin, uric acid, inorganic phosphate, cystatinm@gnesium, total protein, sodium, potassium asréaCtive protein
(CRP). All blood paramters were analysed in Chemishmuno Analyzers Olympus AU680 and Olympus AUQ7The
data obtained from the laboratory were cross-ctebci@ accuracy and relevance. Additional data Igatient

demographics, appropriate past medical history\atads were collected as well. Data regarding pasiedietary habits

Impact Factor (JCC): 2.9545 Index Copernicus Value (ICV): 3.0



Urinary Stones in Southern India: Biochemical Analsis and its Clinical Implications 95

and body mass index were not available. The dataamalysed for various patient variables using IBNSS Statistics

version 21. The data were analysed in comparistin3@ normal controls that came for corporate chaztk
RESULTS

184 patients were found to be eligible for the gtu@f these 184 patients, data of 8 patients weteamailable in
usable form; hence 176 patients were includederatialysis. Patient characteristics have beeniteddn Table 1. Mean
age of male patients was 38.5 years and that dadleepatients was 40 years. Majority of the stonesewenal (74%), rest
being ureteric (16%) and urinary bladder (10%). Aigéhe stones analyzed, biochemical compositiorbkas described
in Table 2. The proportion of stone components viretee order as oxalate > calcium > uric acid »gghate > cystine >
ammonium. Magnesium was not found in any patiebtp&tients had a family history of urinary stoné,patients were
taking antihypertensive medications and 68 patikate had urinary stones in the past. None of #tieqts had a history
of bowel diseases/surgeries or immobilization. Redd-igure 1 for various blood parameters in thestients. 32% of the
patients had above normal serum creatinine vahfeshich 15% had values more than 2mg/dL. 3% p&idad serum

albumin level above 700mg/dL.
DISCUSSIONS

Chemically analysing urinary stones, especially racurrent stone formers, is an important step ia th

management of such patieffs.

Calcium and oxalate were found to be a major uyirskone constituent in our patients (Table 2), as been
previously described in other parts of Infficalcium oxalate is the main constituent of urinsigne at physiological pH,
oxalate forms soluble salt with sodium and potassiwt it forms insoluble salts in combination wihlcium, leading to
stone formatiort® Higher calcium levels seen in metabolism abnotieailare important causes of stone formation but
decrease in dietary calcium also increases theofiskone formation due to tubular reabsorptibExtremely high values

of serum calcium (>12mg/dL) were found in only 3%he patients.

Rich dietary sources of oxalate like spinach, hestds, chocolate, tea and wheat bran can leadoie s
formation’® Small increases in urinary oxalate can have a meffect on calcium oxalate crystal formatiSrHowever,
further studies did not support this assumption® Therefore, restricting dietary oxalate may be latieely ineffective
intervention to reduce urinary oxalate excretiormajor source of urinary oxalate is derived froaniin C° Traxer et al
demonstrated that ingestion of 2 gm vitamin C dadgults in no change in urinary pH but a statidltycsignificant
increase in urinaryoxalate in normal subjétt3.herefore, a myriad of factors play a role inchegsurinary oxalate
excretion, of which dietary habits are the most ontignt. However, dietary history is not commonlyllected by
physicians in India. Further investigation of fastanfluencing urinary oxalate as a new approaciprevent calcium

urinary stones is needéd.

Prevalance of uric acid uric acid urolithiasis ighter in patients with type 2 diabetes mellitus dndse with
obesity. Main etiologic factors for the developmehturic acid urolithiasis are low urinary pH, hypgcosuria and low
urinary volume?! Higher serum uric acid levels are usually seemitabolic syndromes. Pure uric acid crystals are
radiolucent but can be visualized by ultrasoundoun dataset, approxiamtely every one in threeep&ihad higher than
normal serum uric acid levels. Although ammoniumterrolithiasis is a rare condition, it is relativcommon in Asi&?

Purine metabolism releases both uric acid and ammmrand almost all of our cases of ammonium stdraesurate as a
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constituent as well. Higher serum C-reactive pmtan acute phase reactant, levels are associdted Wigher lifetime
risk of urinary stone&’?* Underlying inflammation, or conditions like gouesnbe responsible for this association. In our
data set, 5% of the patients had higher than noseralm C-reactive protein levels (Figure Shme investigators have
pointed towards the possibility of using serum G&FRls to predict ureteric stone expulsion raté® Patients with higher
serum CRP values (> 21.9 mg/L) have low stone eipulrates and it is recommended that these patlsntmanaged

with an immediate, minimally invasive ureteroscépy.

Higher intake of magnesium has been associatedlviter risk of urinary stones.Magnesium inhibits calcium
oxalate crystallization in human urine and alsalbiib absorption of dietary oxalate from the gutnkn. No traces of
magnesium were reported in urinary stones in otiepapopulation (Table 2). 32% of the stone forghpatients in our
dataset had below normal serum magnesium levePa dDthe patients had above normal serum phospeatds.
The presence of pure calcium phosphate urinaryesdisease should prompt a review of the serumrelgts (to rule out
complete distal renal tubular acidosis) and thersetalcium (to exclude primary hyperparathyroidistrgss than 3% of

the patients had cystine stones. Most of the ogstiones were pure cystine stones, consisteniprétfious dat&®
LIMITATIONS

We relied on chemical composition of urinary stonstg conventional methods. Ideally, X-ray crysigidaphy
should be used, where both the chemical composéiuh structure of the stones can be ascertaineditidwahlly, we
conducted this study at only one centre in Indizer€fore, the results of this study cannot be gdized to other parts of
the world.

CONCLUSIONS

A clinician can customize treatment modalities dopatient according to the size and chemical coitiposof
urinary stones. Apart from chemical analysis ofhary stones, obtainig various blood parameters avalso help a
clinician in managing a patient in a holistic manriata presented in this study may help the heafthpolicy makers to

look through the risk factors for urinary stonem@ation in this part of India.

Table 1: Baseline Patient Characteristics Includedh Analysis

Patient Variables Total | Male | Female
n 176 112 64
AVERAGE AGE (years) 38.7 38.5 40

MEDICAL HISTORY

Family history of urinary stones 35 25 10
Past history of urinary stones 68 46 22
Hypertension 78 51 27
Urinary Tract Infection in past 5 years 112 61 51

Table 2: Average Percentage Composition of the Cotitsients of Urinary Stones

Stone Constituents| Percentage
Calcium 38.15
Oxalate 47.27
Ammonium 0.36
Phosphate 2.97
Uric acid 9.45
Cystine 2.32
Magnesium 0.0d
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Abnormal serum parameters in urolithiasis

Percentage of patients with below
normal value

B Pecentage of patients with above
normal value

Figure 1: Blood Parameters in Patients with Urolithasis
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