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Abstract 
Background:  Objective: To evaluate the long-term efficacy of a sustained prophylactic 
regimen consisting of vitamin E and pyridoxalamine hydrochloride in combination with 
potassium citrate (100 mg) and magnesium citrate (375 mg), administered every nine 
hours over 2.5 years, in patients with urolithiasis. Materials and Methods: This study 
was conducted from March 2009 to April 2016 and included 300 patients diagnosed with 
urolithiasis. Participants received a combination therapy of vitamin E, pyridoxalamine 
hydrochloride (5 mL), potassium citrate, and magnesium citrate. Urine samples were 
collected from fasting patients undergoing treatment to monitor biochemical changes and 
therapeutic response. Results: The treatment regimen resulted in a statistically 
significant reduction in kidney stone formation. The therapeutic effect is attributed to 
vitamin E’s role in inhibiting calcium oxalate crystallization and promoting oxalate 
degradation through activation of specific enzymes. Conclusion: Long-term 
administration of vitamin E and pyridoxalamine hydrochloride in combination with 
potassium and magnesium citrate appears to be an effective prophylactic strategy for 
reducing stone formation in patients with urolithiasis. 
 

Keywords: Pyridoxaline hydrochloride, Urolithiasis, Magnesium citrate, magnesium 
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INTRODUCTION 
Urolithiasis is a major health problem with a worldwide prevalenceofbetween2%and20%[1].International epidemiological 

data suggest that the incidence and prevalence of stone disease is increasing[2]. It is estimated that almost 50% of stone 

formers will experience recurrence within10years [3].More specifically, high fructose consumption, which promotes 

obesity; reduced fluid intake; and increased calcium, oxalate, sodium, and animal protein in take have all been identified 
as risk factors for kidney stones [4-7].  

 

The risk of urolithiasis is greater in in- dividuals with a family history of stone disease [8].The risk in those individuals is 

estimated to be more than 2.5 times that in persons without a family history of stone disease [9]. Primary hyper para thyroid 

is may be found in 5% of stone formers over resorption of Ca+ from renal tubules in this condition the urinary oxalates are 

associates with Ca+ and forms the calcium oxalates and turns to renal calculi [10]. Different theories as to the 

pathophysiological mechanisms of lithogenesis have been proposed, including free and fixed particle the ories and Randal’s 

plaque hypothesis[11]. The main types of renal stones are calcium oxalate(59%), calcium phosphate(10%), uric acid renal 

to phyocalates formed (17%), struvite (12%), and cystine (2%) [12].  

 

The overall incidence of calcium-containing stones, that is, those containing calcium oxalate and calcium phosphate, is 

70% to 80%. More specifically, urine contains inorganic and organic molecules that may inhibit or promote lithogenesis 

[13]. Hypocitraturia is a common physiologic disturbance in urolithiasisthataffectsfrom19%to63%ofpatientswith stones. 

In stone patient’s with idio pathichy pocitraturia, the hypocitraturia occurs as either a sole disturbance or in association 

with other physiologic, which is termed complicated hypocitraturia. 
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Wereporttheresultsofa3.17±0.09 year clinical trial withpotassiummagnesiumcitrateandvitaminB-6prophylaxis (Urikind-

KM6, Gena Pharmaceutical Ltd., Kolkata, India) in patients with hypocitraturia and hyperuricosuria-induced recurrent 

calcium oxalate and calcium phosphate urolithiasis.. 

 

MATERIALS AND METHODS 
Between March 2005 and April 2016, a total of 300 patients (123 men [78.2%] and 77 women [21.8%], aged 28–70 years 

with a mean age of 37 years), who were either first-time, recurrent, or multiple stone formers, constituted the subjects of 

this study. Our study was a prospective, randomized case-control study that was approved by an institutional ethics 

committee. We used Urikind KM6 solution (potassium magnesium citrate and vitamin B6), which is manufactured by 

Gena Pharmaceuticals Limited. Informed consent was obtained from patients before enrollment in the study. 

 

Urinary estimation of promoters and inhibitors (calcium, magnesium, sodium, potassium, uric acid, citrate, oxalate, and 

phosphorus) of stone formation was done before and 24 hours after treatment. Urinary pH and volume were also estimated. 
Serum analysis was done for calcium, phosphorus, uric acid, albumin-globulin ratio, sodium, potassium, and bicarbonate. 

 

Ambulatory 24-hour urinary analysis was done on two consecutive days. The first 24-hour urinary collection for analysis 

of urinary calcium and oxalate was done in a container with 10 mL of 6 mmol hydrochloric acid to prevent precipitation 

of calcium and oxalate salts and also to prevent oxidation of ascorbic acid to oxalate. The collection on the second day for 

urinary pH, uric acid, citrate, magnesium, and creatinine was done in a container with 10 mL of 0.3 mmol sodium azide to 

prevent bacterial growth. Urinary volume was calculated, and the urinary volume collected on the two consecutive days  

was averaged. There were no dietary restrictions, and 24-hour urine samples were collected while the patients consumed 

their regular diets at home. 

 

All stones or fragments that were retrieved after the use of available institutional modalities of treatment (e.g., 

extracorporeal shock wave lithotripsy, percutaneous nephrolithotomy, ureterorenoscopy, incision surgery, or spontaneous 

passage of calculi) were analyzed chemically and crystallographically by using a polarizing microscope. A total of 247 

patients were selected for the study. Among these, 61 patients (24.7%) who had moderate to severe hypocitraturia or 

hyperuricosuria or both, and who were known multiple or recurrent stone formers, discontinued prophylaxis because of 

drug intolerance within 1 month of therapy. These patients were given placebo and were followed at 6-month intervals and 

formed the untreated control group 1. 
 

Control group 2 constituted 53 patients (21.5%) who were first-time stone formers with mild hypocitraturia, with or without 

hyperuricosuria, who were not put on prophylactic therapy and were followed with conservative treatment with placebo at 

6-month intervals for the same period of 3.16 ± 0.08 years. Group 3 constituted 133 patients (54.8%) who were known 

multiple or recurrent stone formers who were treated (Urikind KM6) with 1,100 mg potassium citrate, 375 mg magnesium 

citrate, and 20 mg pyridoxine hydrochloride/5 mL every 8 hours and were followed at 6-month intervals for 3.16 ± 0.08 

years. 

 

Careful history was taken for evidence of new stone formation before and during treatment. Patients with Addison’s 

disease, uncontrolled diabetes, or severe heart disease were excluded from the study. Patients on antispasmodics, 

angiotensin-converting enzyme inhibitors like lisinopril, angiotensin blockers like losartan, corticosteroids, and nasal 

decongestants (e.g., amphetamine, pseudoephedrine) were also excluded from the study. 

 

New stone formation was defined as spontaneous passage of stones in the absence of preexisting stones, stone passage 

occurring without a change in the number of stones, appearance of new stones on radiographs, or surgical removal or other 

therapies for newly formed stones. Metabolic evaluation was postponed in surgically active stone formers with renal colic, 

obstruction, or infection for at least 4 weeks after surgical therapy. 
 

Among the 247 patients, 201 patients (81.4%) were in the idiopathic hypocitraturia group, and 46 patients (18.6%) were in 

the hypocitraturia and hyperuricosuria group. All patients were encouraged to increase their fluid intake (>3 L/day) to 

ensure an equal amount of output. Only patients with calcium oxalate, calcium phosphate, or mixed calcium oxalate and 

phosphate stones were included in this study. 

 

A total of 133 patients (54.8%) received liquid potassium magnesium citrate and vitamin B6 prophylaxis (Urikind KM6) 

in a dosage of 1,100 mg potassium citrate, 375 mg magnesium citrate, and 20 mg pyridoxine hydrochloride/5 mL every 8 

hours. Patients with diabetes received sorbitol base. The maximum period of follow-up was 38 months. Twenty-four-hour 

urinary estimation of promoters and inhibitors (calcium, magnesium, sodium, potassium, uric acid, citrate, oxalate, and 

phosphorus), urinary pH, and volume was also performed. Serum analysis. 
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TABLE1. Pretreatment and control group values of serum and 24-hours urinary variables. 

Variable Normalvalu
e 

Group1(n=61) Group2(n=53) Group3(n=
133) 

p-value 

Serum  

Calcium(mg/dL) 8.3–10.2 9.17±0.25 9.13±0.21 9.15±0.27 NS 

Phosphrus(mg/dL) 2.5–4.6 2.91±0.16 2.96±0.21 2.94±0.23 NS 

Uricacid(mg/dL) 4.0–7.0 5.71±0.26 5.68±0.27 5.70±0.26 NS 

Albumin-globulinratio 1.0–1.8 1.41±0.04 1.42±0.07 1.41±0.05 NS 

Sodium(mEq/L) 135–145 138.24±0.20 138.38±0.41 138.32±0.32 NS 

Potassium(mEq/L) 3.5–5.0 4.45±0.05 4.43±0.11 4.44±0.08 NS 

Bicarbonate(mmol/L) 22–29 26.66±0.28 26.5±0.56 26.58±0.44 NS 

Ambulatory24-hoururinaryvalue 

Volume(mL) 1,500 ＞1,500 ＞1,500 ＞1,500  

UrinarypH 5.5–6.5 5.56±0.12 5.61±0.32 5.62±0.20 NS 

Calcium(mg)      

Male 300 298.05±8.02 294.2±22.89 301.08±14.9

2 

NS 

Female 250 248.30±10.49 241.31±3.20 255.19±29.3

9 

NS 

Oxalate(mg) 45 41.79±2.34 40.56±3.19 41.39±2.78 NS 

Uricacid(mg)

Male 

800 794.15±22.45 708.06±34.67 793.27±22.6

5 
＜

0.0001a 

Female 750 744.15±22.52 702.02±10.89 750.14±6.99 ＜

0.0001a 

Citrate(mg) 220–320 221.11±10.28 246.09±13.47 21.79±13.39 ＜

0.0001a 

Magnesium(mmol) 3–5 2.70±0.04 2.72±0.05 2.60±0.29 ＜

0.0001a 

Creatinine(gm) 1–2 1.30±0.43 1.31±0.46 1.27±0.45 NS 

 

Values are presented as mean ± standard deviation. NS indicates not significant; a indicates significant. 
 

Serum analysis was performed for calcium, phosphorus, uric acid, albumin–globulin ratio, sodium, potassium, and 

bicarbonate during each visit at 6, 12, 18, 24, 36, and 38 months, and the values were compared with baseline data. 

 

The results are represented as least square mean ± standard error. To test the mean differences among the three groups and 

to assess covariation between the groups, analysis of variance (ANOVA) and analysis of covariance (ANCOVA) with post 

hoc tests were used for statistical analysis. All computations were performed using SAS 9.2 (SAS Institute Inc., Cary, NC, 

USA) and IBM SPSS version 20.0 (IBM Co., Armonk, NY, USA). A p-value of less than 0.05 was considered statistically 

significant. 

 

RESULTS 
The mean treatment period was 3.16 ± 0.08 years. Pretreatment mean serum and 24-hour urinary parameters are recorded 

in Table 1. In all patients who received potassium magnesium citrate and vitamin B6 prophylaxis therapy, there were 

significant and sustained increases in urinary pH, citrate, and potassium levels (Table 2). There was a sustained rise in pH 

from 5.62 ± 0.2 to 6.87 ± 0.01, which reached the high normal range and was statistically significant (p < 0.0001) (Fig. 1). 

 

The urine citrate level increased from 221.79 ± 13.39 to 604.04 ± 5.00 mg, which was also statistically significant (p < 
0.0001) (Fig. 1). The urinary uric acid level decreased from 793.27 ± 22.65 to 748.91 ± 7.05 mg in males and from 750.14 

± 6.99 to 721.77 ± 8.74 mg in females, both of which were statistically significant (p < 0.0001) (Fig. 1). 

 

Urinary magnesium increased from 2.60 ± 0.29 to 3.21 ± 0.01 mg, which was statistically significant (p < 0.0001) (Fig. 1). 

There was a significant reduction in the incidence of stone formation, from 3.23 ± 1.04 per patient per year in control group 

1 to 0.35 ± 0.48 per patient per year in group 3, which was statistically significant (p < 0.0001) (Table 3). 
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Comparative analysis between the groups showed that group 3 and control group 1 differed significantly in 24-hour urinary 

parameters such as pH, citrate, uric acid (in males), and magnesium; these results are shown in Table 2. Other urinary 

parameters were not significantly altered. 

 

Table 2. Comparison of treatment values of serum and 24-hour urinary variables in three groups (results of 

ANCOVA). 

Variable Group 1 

(n=61) 

Group 2 

(n = 53) 

Group 3 

(n=133) 

p-value 

 

Serum 

Overall G1 vs. 

G2 

G2 vs. 

G3 

G1 vs. 

G3 

Calcium(mg/dL) 9.27±0.0

1 

9.28±0.0

1 

9.29±0.

01 

NS NS NS NS 

Phosphorus(mg/d

L) 

3.11±0.0

2 

3.10±0.0

2 

3.13±0.

01 

NS NS NS NS 

Uricacid(mg/dL) 5.66±0.0

1 

5.70±0.0

1 

5.70±0.

01 
＜

0.001a 

＜0.001a NS ＜

0.0001a 

A/Bratio 1.41±0.

002 

1.40±0.00

3 

1.41±0.0

02 
＜

0.0001a 

＜0.05a ＜

0.001a 

NS 

Sodium(mEq/L) 137.45±

0.17 

137.37±0.1

7 

137.59±0

.11 

NS NS NS NS 

Potassium(mEq/L

) 

4.41±0.

008 

4.44±0.00

8 

4.44±0.0

05 
＜

0.0001a 

＜0.001a NS ＜

0.0001a 

Bicarbonate 

(mmol/L) 

26.36±

0.03 

26.58±0.

03 

26.58±0

.02 
＜

0.0001a 

＜

0.0001a 

NS ＜

0.0001a 

Ambulatory 24-

hour urinary value 

5.25±0.

02 

5.29±0.02 6.87±0.

01 
＜

0.0001a 

NS ＜

0.0001
a 

＜

0.0001a 

Urinary pH 298.42

±2.53 

264.02±2.6

0 

294.21±

1.54 
＜

0.0001a 

＜

0.0001a 

＜

0.0001
a 

NS 

        

Female 248.03±

4.30 

259.94±1

4.77 

246.18±

4.26 

NS NS NS NS 

Oxalate (mg) 38.74±0

.09 

38.76±0.0

9 

38.79±0.

06 

NS NS NS NS 

Uric Acid (mg) 

Male 

 

795.46±

11.96 

 

759.02±2

0.68 

 

748.91±

7.05 

＜

0.0001a 

 

NS 

 

NS 
＜0.001a 

Female 747.18±

4.21 

697.11±1

6.87 

721.77±

8.74 
＜

0.0001a 

＜0.001a NS ＜0.05a 

Citrate (mg) 220.27±

7.91 

248.86±1

2.99 

604.04±

5.00 
＜

0.0001a 

NS ＜
0.0001

a 

＜

0.0001a 

Magnesium 
(mmol) 

2.65±0.
02 

2.65±0.02 3.21±0.0
1 

＜

0.0001a 

NS ＜
0.0001

a 

＜

0.0001a 

Creatinine (gm) 0.84±0.

01 

0.84±0.01 0.86±0.0

1 

NS NS NS NS 

Values are presented as mean ± standard error. ANCOVA, analysis of covariance; NS, not significant; a, significant. 

 

In the conservatively treated group (control group 1) of 61 patients (24.7%), there was no significant rise in pH or citrate 

levels, and the stone formation rate remained unchanged (Table 3). In control group 2, 53 patients (21.5%) who were first-

time stone formers and were not given potassium magnesium citrate and vitamin B6 prophylaxis therapy had a stone 

formation rate of 1.55 ± 0.64 per patient per year, with a mean follow-up of 3.16 ± 0.08 years (Table 3). 

The favorable results of potassium and magnesium citrate. 
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TABLE3. Stone formation rate. 

Parameter Group1(n=58) Group2(n=50) Group3(n=123) p-value 

Stoneformationrate 3.13±1.08 1.66±0.61 0.31±0.44 ＜0.0001a 

Values are presented as mean ± standard deviation .a: Significant 

 

 

DISCUSSION 
Hypocitraturia is most often idiopathic but can be secondary to acid–base disorders [13]. Systemic acidosis, distal renal 

tubular acidosis, hypocalciuria, and hypomagnesemia are common disturbances that can lead to calcium oxalate 

urolithiasis. Furthermore, electrolyte disorders [14], drugs [15,16], dietary changes [17], and other conditions can be 

associated with low urinary citrate levels [18,19]. Genetic polymorphisms of VDR and NaDC-1 genes have also been 

linked with hypocitraturia [13]. 
 

High urinary pH leads to increased phosphate saturation, predisposing to urolithiasis [20]. However, low urinary pH 

predisposes to uric acid urolithiasis [21]. Pak [22] showed that adequate citrate excretion inhibits calcium oxalate stone 

formation by retarding the crystallization of calcium salts. Lee and Moon [23] demonstrated that correction of complicated 

hypocitraturia (coexisting with other metabolic abnormalities) with potassium citrate had no significant clinical benefit in 

preventing recurrent nephrolithiasis. 

 

Kok et al. [24] reported that induced hypercitraturia with potassium magnesium citrate and vitamin B6 prophylaxis 

enhances inhibitory activity against calcium oxalate crystallization by providing an alkali load, reducing tubular 

reabsorption of citrate, and increasing citrate excretion [14]. There is clinical and biochemical evidence supporting the 

utility of potassium magnesium citrate and vitamin B6 prophylaxis therapy in these patients. This therapy restores normal 

urinary citrate excretion and increases urinary pH to a range optimal for controlling calcium stone formation. Tiselius [25] 

suggested maintaining urinary pH below 7 to prevent hydroxyapatite stone formation, but above 6 to maximize inhibitor 

activity and the formation of anionic calcium complexes. 

 

The close association between clinical and biochemical responses suggests that inhibition of stone formation was primarily 

due to potassium magnesium citrate and vitamin B6 prophylaxis therapy rather than conservative care (stone clinic effect) 
[26]. The recurrence rate in first-time stone formers (control group 2) was almost equivalent to that in patients receiving 

prophylaxis; therefore, the policy of not prescribing prophylaxis to first-time stone formers appears justified. 

 

Pak and Peterson [27] showed that potassium magnesium citrate and vitamin B6 prophylaxis may serve as an alternative 

to allopurinol in the management of hyperuricosuric calcium oxalate nephrolithiasis. Ettinger et al. [28] demonstrated that 

potassium magnesium citrate and vitamin B6 prophylaxis is superior to potassium citrate alone in increasing urinary pH 

and reducing undissociated uric acid, thereby lowering urinary saturation of calcium oxalate, which was only marginally 

reduced with potassium citrate alone [29]. 

 

The major causes of discontinuation of therapy in 61 patients (24.7%) were poor palatability, nausea, and vomiting. Minor 

side effects reported in the literature include diarrhea, nausea, and vomiting. Major side effects, usually due to overdose, 

include severe abdominal pain due to peptic ulceration, confusion, breathing difficulty, irregular heartbeat, nervousness, 

numbness or tingling in the hands, feet, or lips, weakness or heaviness of the legs due to hyperkalemia, and serious allergic 

reactions such as rash, itching, or swelling of the face, tongue, and throat. 

 

In our study, potassium magnesium citrate, vitamin E, and pyridoxal hydrochloride (Urikind-KM6) prophylaxis was 

relatively free of significant side effects, except for occasional minor gastrointestinal complaints. These were managed by 

adding sweet flavoring and increasing dilution of the compound in drinking water for each dose. Such issues can be 
minimized by using slow-release tablet or capsule formulations. 
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FIG.1. Comparative analysis of pre- and post-treatment urinary values. 

 

 

 

CONCLUSION 
The findings from the treated patient cohort reinforce the conclusion that prophylactic therapy with potassium magnesium 

citrate, vitamin E, and pyridoxal hydrochloride played a major role in the observed clinical efficacy, rather than the stone 

clinic effect alone. Clinical outcomes following spontaneous passage or procedural clearance of symptomatic stones were 
significantly better in treated patients compared to controls who underwent similar interventions but did not receive, 

discontinued, or avoided the prophylactic regimen. 

 

This suggests that the combined prophylactic therapy contributed substantially to improved patient outcomes, particularly 

in reducing recurrence and enhancing post-treatment recovery. In contrast, control patients demonstrated comparatively 

lower clinical efficacy despite receiving similar procedural management. 

 

For this study, biological samples were systematically collected from fasting patients undergoing treatment with the 

combination of vitamin E, pyridoxal hydrochloride (5 mL), potassium citrate, and magnesium citrate. At the end of the 

long-term treatment period, a statistically significant reduction in stone formation rates was observed, further supporting 

the effectiveness of this therapeutic approach. 
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