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Abstract

Background: Urolithiasis is a common, sever, painful, and costly disease with a high probability of relapse. This study was performed
to compare the effect of Polycitra-K containing potassium citrate and Bicitra containing sodium citrate in the treatment of kidney stones
in children who referred to Hazrat Masoumeh hospital in Qom.

Methods: This double-blind randomized clinical trial study was carried out on 176 patients aged between 5 and 18 years old with
kidney stones, hypocitraturia, and negative urine who referred to Hazrat Masoumeh hospital in Qom (Iran). Patients were divided into 2
groups of treatment (a dose of 1 mL/kg or 1-1.5 mg/ kg Polycitra-K) and control (Bicitra in the same dose). The results of kidney ureter
bladder X ray (KUB ) was followed and the 2 groups were compared. The chi-square test or the Fisher exact test was used to analyze
qualitative values in the treated groups.

Results: Regarding bladder stones, there was a significant difference between the 2 treatment groups (p = 0.025), in which16 patients
(18.2%) in the Polycitrat-K group and 29 patients (33%) in the Bicitra group had bladder stones. With respect to stone passage, 58
patients (65.9%) in the Polycitra-K group and 36 patients (40.9%) in the Bicitra group were recorded.

Conclusion: Oral Polycitrat-K is an effective preferential supplement against kidney stones in children due to urine alkalization, but
the results of our study showed that both Polycitrat-K and Bicitra drugs have similar effects as therapeutic agents.
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Introduction
Urolithiasis has become more common in different pop-  common, sever, painful, and costly disease with a high
ulations over the past few decades (1-3). Urolithiasis is a
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probability of relapse (4, 5). Development of stone in chil-
dren depends on certain physicochemical factors. The sus-
pected etiologies are anatomic abnormalities, urinary tract
infection (UTI), metabolic disorder, lifestyle, malnutrition,
dehydration, and drugs uses (1-6). Nephrolithiasis is one
of the challenges in pediatric nephrology. About 7% of uri-
nary calculi occur in children younger than 16 years old (5).
Urolithiasis in children can lead to obstruction of the uri-
nary system, UTI, growth retardation, and in severe cases,
kidney damage and even kidney failure, which may also be
a sign of other important underlying diseases (6). Several
therapeutic methods are used to treat urolithiasis. The goal
of treating nephrolithiasis in children is to eliminate stones,
maintain kidney function, and prevent stone recurrence.
Treatment of nephrolithiasis is based on protective and in-
terventional measures (7).

Some therapeutic methods include increased fluid intake,
dietary modification, analgesics and medical therapies,
such as Polycitra-K and bacitra, and use of extracorporeal
shock wave lithotripsy (ESWL), and finally surgery is used
for treatment of urolithiasis (8-11). However, there are no
comprehensive studies on the use of a-blockers as
tamsulosin in children. Other medical treatments include
salt restriction, increased potassium, magnesium intake,
and herbal medicines (1-3). Despite the recommendation of
thiazide diuretics (9, 10), other treatments for kidney
stones, such as ESWL and surgery, are invasive and have
been suggested especially for stones with complications or
large size (5, 11). Potassium citrate is one of the pharmaco-
logical treatments used for treatment of kidney stones in-
creasing inhibitors such as citrate and potassium in addition
to alkalization of urine (6). However, there is no sufficient
evidence to evaluate the effect of potassium citrate on the
stones that do not have a specific metabolic background.
The use of this drug in the treatment of stones in the field

Assessed for eligibility (n=198)

of metabolic disorders such as hypercalciuria and cystinu-
ria has been proven. It is also used in cases without specific
underlying causes in the urinary metabolic study, although
its effect has not yet been studied and it needs further in-
vestigation (12, 13). Therefore, this study was performed to
compare the effect of Polycitra-K containing potassium cit-
rate and Bicitra containing sodium citrate in the treatment
of kidney stones in children.

Methods

Design and Settings

The present study was a double-blind randomized clinical
trial conducted in 2019. The Research Committee of Qom
University of Medical Sciences (IR.MUQ.REC.1398.150)
approved this study. To determine the sample size consid-
ering an alpha error of 5% and a power of 80% and accord-
ing to the percentage of improvement in the intervention
(77%) and control groups (57%), the sample size was de-
termined as 83 patients in each group. Given the possible
drop (attrition), finally 88 patients in each group and a total
of 176 patients were included in this study. After obtaining
informed consent, 176 patients were randomly assigned to
the 2 groups. The patients aged 5 to 18 years referred to the
nephrology clinic of Hazrat Masoumeh hospital in Qom
were selected. Allocation was done using the permuted
block randomization by the 6-block method. The random
allocation sequences were computer generated in separate
blocks for boys and girls. Participants and those measuring
study outcomes were blinded to the interventions at all
times. A Patients were anonymously reviewed by a person
who had no idea what type of drug was being tracked, as
well as the prescription and treatment outcome. All treat-
ments for the 2 groups were delivered by a third individual
who had the codes but was not directly involved in the trial
and was supervised by a pediatric nephrologist who was
blind to the type of codes. The interventions in the groups
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Fig. 1. The CONSORT diagram of the study
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included Polycitra-K and Bicitra (Fig. 1). The result was
stone excretion or destruction, measured by ultrasound or
imaging. These drugs are part of the routine treatment of
kidney stones and did not impose any additional costs on
the patient. Both drugs were in the form of powder and with
the same taste, which was dissolved in water or fruit juice,
and patients were not able to distinguish the type of drug.
Polycitra-K was administrated with a dose of 1 mL/ kg or
1-1.5 mg/kg. In addition, Bicitra was given the same dose.
Finally, the results of a kidney, ureter, and bladder X-ray
(KUB) conducted at Shahid Beheshti Hospital and fol-
lowed up 3 and 6 months later were compared.

Primary Outcome

The primary result of this study was stone removal,
which was assessed using ultrasound 3 months after the
commencement of treatment for all patients and compared
between the 2 groups.

Inclusion and Exclusion Criteria

The intervention group of children aged 5 to 18 years
with nephrolithiasis was confirmed by ultrasound or KUB
(urinary stones in the size of 3-5 mm), without underlying
or congenital disorders and not taking specific drugs and
negative urine culture. Patients with cancer, immunodefi-
ciency disorders that impact the patient's hemoglobin level,
those with long-term corticosteroid use and improper col-
lection were also excluded.

Statistical Analysis

The data were analyzed through SPSS Version 22. P <
0.05 was considered significant. Variables are presented as
the frequency and percentage for qualitative variables, and
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mean and standard deviation for quantitative variables. The
chi-square or the Fisher exact tests were used to analyze
qualitative values in the groups.

Results

The mean age of the patients in the Polycitra-K and Bi-
citra groups was 7.41 £ 2.71 years and 6.61 2.5+ 2.5 years,
respectively (p = 0.045). In this study, 88 men and 88
women were studied and the 2 treatment groups were not
significantly different in terms of gender (p = 0.366) In this
study, stone in ureter (p = 0.22), stone in kidney (p = 0.525),
no stone loss (p = 0.485), recovery after 3 months (p =
0.289), recovery after 6 months (p = 0.15), complete recov-
ery after 3 months (p = 0.647), complete recovery after 6
months (p = 0.876), and stone size (p > 0.999) showed no
significant difference between the groups (Table 1). None
of the patients in the Polycitra-K group had UTI, the other
group had 1 patient, but there was no statistically signifi-
cant difference (p > 0.999). Also, dysuria was observed in
79 patients (89.8%) in the Polycitra-K group and in 60 pa-
tients (68.2%) in the Bicitra group, and there was a statisti-
cally significant difference between the 2 groups (p <.001).
Pain was observed in 22 patients (25%) in the Polycitra-K
group and 38 patients (43.2%) in the Bicitra group (p =
0.01). Frequency was observed in 54 patients (61.4%) in
the Polycitra-K group and in 42 patients (47.7%) in the Bi-
citra group (p = 0.07) (Table 2).

Discussion

Urinary stones are still a major problem in healthy chil-
dren. Its prevalence has increased due to dietary changes,
lifestyle, and the use of some medications. The prevalence
of this problem is 4.1% in women and 4-9% in men (14-

Table 1. Evaluation of senescence variable and patients’ recovery in two groups

Groups Polycitra-K Bicitra P value*

Variable

Stone_in_ureter Yes 40 (45.5%) 32 (36.4%) 0.22
No 48 (54.5%) 56 (63.6%)

Stone_in_kidney Yes 32 (36.4%) 28 (31.8%) 0.525
No 56 (63.6%) 60 (68.2 %)

Lake of stone destraction Yes 9(10.2) 12 (13.6) 0.485
No 79 (89.8%) 76 (86.4%)

Recovery after 3 months Yes 43 (48.9%) 36 (40.9%) 0.289
No 45 (51.1%) 52 (59.1 %)

Recovery after 6 months Yes 24 (27.3%) 16 (18.2%) 0.15
No 64 (72.7 %) 72 (81.8%)

Complete recovery after 3 months Yes 36 (40.9%) 39 (44.3%) 0.647
No 52 (59.1 %) 49 (55.7 %)

Complete recovery after 6 months Yes 19 (21.6%) 20 (22.7%) 0.876
No 69 (78.4%) 68 (77.3%)

Stone_size 1-5 mm 88 (100.0%) 87 (98.9%) 0.99

5-10 mm 0(0%) 1 (1.1%)

Calcium_oxalate stone Yes 54 (61.4%) 51 (58.0%) 0.645
No 34 (38.6%) 37 (42.0%)

Calcium_phosphate_stone Yes 0 (0%) 2 (2.3%) 0.155
No 88 (100%) 86 (97.7%)

Uric acid stone Yes 39 (44.3%) 31 (35.2%) 0.218
No 49 (55.7%) 57 (64.8%)

Cysteine stone Yes 43 (48.9%) 40 (45.5%) 0.651
No 45 (51.1%) 48 (54.5%)

*: Chi-square test (or Fisher exact test)
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Table 2. Evaluation of clinical manifestation in two groups

Clinical Manifestation Bicitra Polycitrate-K. P Value*

Hematuria 33 (37.5%) 65 (73.9%) Yes 000
55 (62.5%) 23 (26.1%) No

UTI 1 (1.1%) 0 (0%) Yes 1
87 (98.9%) 88 (100%) No

Dysuria 60 (68.2%) 79 (89.8%) Yes 000
28 (31.8%) 9 (10.2%) No

Flank pain 38 (43.2%) 22 (25.0%) Yes 0.01
50 (56.8%) 66 (75%) No

Urinary frequency 42 (47.7%) 54 (61.4%) Yes 0.069

*: Chi-square test (or Fisher exact test)

19). Potassium citrate is one of the medications, used in
nephrolithiasis whose effectiveness is being studied. Cit-
rate prevents the formation of calcium deposits. It also in-
hibits calcium oxalate crystals. In addition, citrate increases
the pH of urine and prevents the formation of uric acid and
cysteine stones (14). This study was performed to compare
the effect of Polycitra-K and Bicitra solution in the treat-
ment of kidney stones in children. The findings of our study
showed a good effect of the 2 drugs in reducing the symp-
toms and recovery of patients, but in general, both treat-
ment groups acted similarly on urinary stones. The only dif-
ference between the 2 groups was found in urinary stones,
in such a way that in the Polycitra-K group, 16 patients
(18.2%) had bladder stones and in the Bicitra group, 29 pa-
tients (33%) had bladder stones. There was also a signifi-
cant difference between the 2 groups in terms of clinical
symptoms, hematuria, dysuria, and flank pain. Zamonarski
et al have shown that potassium citrate was completely
safe. In addition, they found that the level of physiological
citrate in urine was higher in the other inhibitory drugs.
Therapeutic doses may cause mild metabolic alkalosis. In
70% to 75% of cases, improvement was observed by 1 year
(15). In a cohort study by Technin et al, it was found that
1 mg/kg potassium citrate per day reduced stone recurrence
and normalized urinary citrate levels in children aged 1 to
15 years (16). In a study by Sorkhi et al (17) on children
with a mean age of 36.7 months, 78.7% of the patients had
a complete response to polycitrate-potassium and 20 pa-
tients (22.7%) in the Bicitra group had complete recovery
after 6 months, which could be due to environmental, nu-
tritional, and other factors. Genetics, in addition to drug
therapies, is also effective in treatment. Vulcan also found
that high fluid intake, salt restriction, and Citrate-K treat-
ment prevented the recurrence of kidney stones in 17 chil-
dren with cystinuria (18). In general, many studies have
been performed to prevent kidney stones and this study
showed that effective treatment of kidney stones with
polycitrate-K and Bicitra is very effective in children (19-
22).

Conclusion

Oral Polycitra-K is an effective preferential supplement
against kidney stones in children. The results of our study
showed that both Polycitra-K and Bicitra drugs have good
effects and efficacy in the treatment of urinary stones in
children and in general, it can be said that the use of these
drugs is useful for the treatment of urinary stones, but the
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results of our study shows that both drugs have similar ef-
fects in treatment.
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