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Abstract
Renal stone continues to be a leading cause of chronic kidney disease. Renal stone recurs at high variable
rate .There are certain predisposing factors identified for formation of kidney stones. In this retrospective
study we identify the risk factor for incident renal stone formation in our local population. Hypocitraturia
was the most common predisposing factor and was seen in 95 percent of the patient. The hypocitraturia did

not normalize with the standard dosage of citrate supplementation in majority of the patient.

Introduction

Renal stone and its complication is a significant
cause of morbidity and mortality in the general
population. Once a renal stone is formed they tend
to recur in a sizable proportion of patient. It is
important to identify the risk factor for stone
formation so that the risk of recurrence is reduced.
In this study we attempt to find the predisposing
risk factor for renal stone in our local population.

Material and Methods

This is a retrospective study with data compiled
from a large tertiary government hospital in
Imphal.

Inclusion Criteria: Adult patients with newly
diagnosed renal stone were included in this study.
Patients were recruited from Nephrology
department of Jawaharlal Nehru Institute of
Medical sciences which serve as a referral centre.
The study period was from February 2014 till
February 2019 .The patients were subjected to the
following test as a work up for renal stone:

Urine examination to look for pH. Urine
microscopic  examination. 24  hour urine
estimation of urine citrate /uric acid/calcium/
oxalate .Kidney function test, Complete
haemogram, intact parathyroid hormone ,serum
bicarbonate were done in all the patients .Nuclear
scan of parathyroid gland was performed in
suspected case of primary hyperparathyroidism
.Stone analysis was done whenever the stone was
retrieved.

Hypercalciuria is defined as a 24 hour urine
calcium values exceeding more than 300 mg in
males and 250 mg in females.

Hyperoxaluria is defined as a 24 hr urine oxalate
values exceeding more than 40 mg.
Hyperuricosuria is defined as a 24 hour urine uric
acid more than 800 mg in male and 750 mg in
females.

Hypocitraturia is defined as a 24 hour urine citrate
amount less than 320 mg.

Exclusion Criteria: Patients with deranged renal
function (serum creatinine more than 1.5 mg/dl)
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were excluded. Patients with polycystic kidney
disease or those with significant congenital
urinary tract anomalies and inborn errors of
metabolism were excluded.

Statistical Analysis

analysis.

Results

hour urine biochemistry results were available in
80 patients. Stone analysis results were available
in 12 patients .The findings are as shown in table
2.

Table 1 Baseline characteristics of the patient

Continuous variables are expressed as means.
f ot ; Age 45.4+/-16.33
SPSS 16 statistical software was used in the data Sex(WITF) =78
Dietary pattern
Non vegetarian diet 88
Vegetarian diet 14
) . . Serum calcium 9.13+/-0.13
102 patients with newly diagnosed renal stone (corrected for albumin)
disease were included during the study period .24 Serum creatinine 1.12 +/-0.17
Table 2: Baseline characteristic of the risk factor
Number of patients Mean value
Intact parathyroid hormone level 22.2+/-28.6
Number of patients who had parathyroid level greater than
upper limit 4
Confirmed hyperparathyroidism on nuclear scan 1
Distal renal tubular acidosis None
Hyperoxaluria (no. of patients) 10 /80 27.5+/-15.3
Hypercalciuria 5/80 135.05 +/- 80.4
Hypocitraturia 76/80 47.6 +/-32.11
Hyperuricosuria 2/80 381.4 +/-141.8
Stone analysis :12 patients Calcium oxalate 10
Mixed stone 1
Uric acid 1

Discussion

Renal stone and its related complication is the
second most common cause of chronic kidney
disease in our local population. Renal stone can
cause obstructive nephropathy with renal failure.
It contributes to urosepsis and can also cause
chronic tubulointerstitial nephritis .Renal stone
have also been associated with cardiovascular
disease and bone disease*?.

Renal stones are known to recur at a high rate®.
The cause of recurrence is because the primary
predisposing factor remained uncorrected .As such
it is important to identify the risk factor in order to
reduce the risk of recurrence .Once the risk factors
are identified then proper corrective measures can
be adopted.

In our study population, the most common risk
factor for stone formation was hypocitraturia
which was noted in 95 percent of (76 /80) the
patient. The mean urinary citrate level was 47.6
+/- 32.11. Urinary citrate complexes with calcium

and prevent calcium super saturation as well as
nucleation of calcium oxalate and calcium
phosphate complexes. Approximately 65-90% of
filtered load of citrate is reabsorbed®®. Citrate are
absorbed through the apical membrane from
proximal renal tubules which is believed to be pH
dependent. The tubular citrate exists mostly as
citrate -3 ion although it is reabsorbed as citrate -2
ion through the sodium citrate co transporter. With
decreasing tubular pH, citrate reabsorption
increases®.

The most common cause for hypocitraturia is
idiopathic. Other factors include distal renal
tubular  acidosis”®,  chronic  diarrhoea,
gastrointestinal disorders®® and high animal
protein intake™*?. Certain medications are also
known to affect urinary citrate excretion®*4*%), |n
our population we could not find any case of
obvious distal renal tubular acidosis. Patients were
not subjected to evaluation for incomplete distal
renal tubular acidosis .In the absence of any other
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obvious predisposing factor they are presumed to
be idiopathic.

The patients received potassium citrate and
potassium magnesium citrate supplementation
after diagnosis of hypocitraturia. Even after 3
months of citrate supplementation (around 40-80
meq) along with dietary restrictions, it was
difficult to correct the hypocitraturia. Only 7 of
the 71 patients who had undergone a repeat
urinary citrate level could achieve the normal
desired range.

Hyperoxaluria was noted in 10 patients .4 of these
patients also had concomitant hypocitraturia .In
the absence of any renal failure , history of prior
bowel rejection and other congenital diseases,
Hyperoxaluria is believed to be secondary to
increased oxalate consumptions.

Hypercalciuria was noted in 5 patients. However
primary hyperparathyroidism was diagnosed in
only one patient.

The most common stone was oxalate stone which
comprised more than 83% in our study
population. Uric acid stone is rare in our
population and seen in only one patient.

Our study is limited by its retrospective nature.
Secondly we do not have detailed information
about the etiology of the hypocitraturia
/hyperoxaluria. Detailed work up into the etiology
is warranted.

Thus to summarize, in this study we noted that
hypocitraturia is the most common predisposing
factor for patients with incident renal stone. The
hypocitraturia is mostly idiopathic in nature and
does not improve even with standard treatment
suggesting that  the standard citrate
supplementation may not be able to correct the
biochemical abnormalities. Isolated hyperoxaluria
and hypercalciuria are uncommon predisposing
factors in our study population.
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