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ABSTRACT

Article Type:

Introduction: Urinary stones are one of the most common and painful diseases of humans
after urinary tract infections and prostate diseases.
Objectives: The aim of this study was comparing the efficacy and complications of combined
cystone and hydrochlorothiazide with cystone monotherapy in the treatment of upper
urinary stones.
Patients and Methods: In this randomized clinical trial 80 patients older than 15 years
old with renal and ureteral stones less than 10 mm after taking informed consent form
were allocated randomly in one of two groups. Patients with azotemia, hydronephrosis,
bothersome pain and pregnant women were excluded. In the first group, combinations of
cystone and hydrochlorothiazide tablets (every 12 hours, two 100 mg cystone and 25 mg
hydrochlorothiazide) were prescribed. In the second group, cystone were prescribed as the
first group. One month later, patients were followed by kidney, ureter, and bladder x-ray
(KUB) and ultrasonography and the success of treatment was determined by changing the
size of stones and report of stone passage by the patients. All data were collected and analyzed
by SPSS software version 23 and statistical tests.
Results: The mean age of the patients in combined and single groups were 48.02±13.72 and
44.15 ± 14.86(P = 0.24) years respectively. The mean size of stone after treatment in two groups
was 1.72±0.98 and 1.85±0.78 mm respectively (P = 0.53). Regarding efficacy of combined and
single group, more than 90% of the patients reported stones passage after the intervention
(P = 0.06). There were no significant differences in mean blood urea (P = 0.38) and serum
creatinine (P = 0.53) after treatment in two groups.
Conclusion: The results of this study showed that combination of cystone and
hydrochlorothiazide do not increase the efficacy of cystone in treatment and passage of
urinary stones, although in both groups stone passage significantly increased.
Trial Registration: Registration of this randomized clinical trial has been approved (approval
date; 2018-01-10,) in Iranian registry of clinical trials ( identifier: IRCT20081011001323N15;
https://irct.ir/trial/29499; Ethics committee reference number; IR.YUMS.REC.1396.156).
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Implication for health policy/practice/research/medical education:

Regarding the high prevalence of urinary stones and their complications, in this randomized clinical trial 80 patients with
urinary stones were allocated in two groups to compare the effect of combined cystone and hydrochlorothiazide with
cystone monotherapy on the treatment of upper urinary stones. Results of this study showed that combination of cystone and
hydrochlorothiazide do not increase the efficacy of cystone in treatment and passage of urinary stones.
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Introduction
Urinary stones are one of the most common and painful
diseases of humans after urinary tract infections and
prostate diseases. It is the third most common disease of
genitourinary tract that affects many communities around
the world (1). The probability that each person makes a
urinary stone during his/her lifetime is on average about
5% to 12% (1,2). The risk factors involved in the formation
of urinary stones include age, gender, diet, geographical
location, genetic predisposition, urinary tract dysfunction
and anatomical disorders of the urinary tract (1,3-4).
Over the past two decades, major improvements have
been made in the removal of urinary tract stones, including
ureteroscopy, extracorporeal shockwave lithotripsy
and percutaneous nephrolithotomy (1,5). Regarding
the recurrence of urinary tract stones in about 50% of
patients over a period of 5 years, urinary tract surgery and
lithotripsy are incomplete managements and prevention
of recurrence is also important. Therefore, a combination
of surgical and pharmaceutical procedures for complete
control of the disease is required (3,5).
Drugs such as calcium channel blockers, alphaadrenergic blockers and steroids are administered for treat
urinary stones, but long-term use of them has significant
side effects (1,3). It is claimed that a number of herbs and
their compounds have beneficial effects on prevention
and treatment of urinary tract stones (6,7). Cystone is
a mineral plant compound specifically designed and
developed for the prevention and treatment of urinary
stones and has been claimed to play a role in facilitating
stone passage (8-11).
Cystone prevents accumulation, deposition, and oversaturation of chemicals such as oxalic acid and calcium
hydroxyproline in urine, and by dissolving mucin; it
prevents the mixing of crystal particles, and in the urinary
tract helps expulsion of small stones. (9,12,13).
Hydrochlorothiazide is a special inhibitor of sodium
and chloride in distal convoluted tubule that reduces
calcium urinary excretion and is an effective treatment
for the formation of calcium stones and preventing the
formation of urinary stones (14-16).
Objectives
Regarding the high prevalence of urinary stones and their
complications, the present study was conducted to compare
the effect of combined cystone and hydrochlorothiazide
with cystone monotherapy on the treatment of renal and
ureteral stones.
Patients and Methods
In this randomized clinical trial 80 patients with renal
and ureteral stones with a size of 4-10 mm who were
referred to the urology clinic and were older than 15
years after taking informed consent form and approval of
ethics committee of university were allocated randomly
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by simple sampling method to one of two groups. All
patients completed history and physical examination, and
basic serum samples including PT, PTT, CBC, Hb, Na, K,
renal function tests (BUN, Cr), and complete urinalysis
and urine culture were conducted. The patients with
severe cardiovascular or pulmonary disease, coagulation
disorders, uncontrolled blood pressure, urinary tract
infection, azotemia, hydronephrosis and bothersome
pain, pregnant women and those who had a history of
drug or medicinal allergy were excluded from the study.
In two groups, patients were recommended to drink 10-12
glasses of water per day. In the first group, a combination
of cystone tablets (every 12 hours, two pills [200 mg] with
a glass of water) and hydrochlorothiazide (every 12 hours,
half a tablet [25 mg] with a glass of water) was used. In
the second group, cystone tablets (every 12 hours, two
tablets with a glass of water) were taken. Two groups were
received diclofenac for pain relief and, if not responding
to the medication or have indications of intervention,
the standard treatment was performed. It was also
recommended that patients take at least 30 minutes of
exercise and walking every day. One month later, patients
were re-examined and kidney, ureter, and bladder (KUB)
X-ray or ultrasound was performed and the success of
the treatment was determined by changing the size of the
stone and the presence of remaining residual and the rate
of stone passage by the patients. The study design is shown
in Figure 1.
Ethical issues
The research followed the tenets of the Declaration of
Helsinki. Informed consent was obtained. The research
was approved by the ethical committee of Yasuj University
of Medical Sciences (Ethic code: IR.YUMS.REC.1396.156)
and was registered in Iranian Registry of Clinical Trials
(identifier: IRCT20081011001323N15; https://irct.ir/
trial/29499). This manuscript was extracted from M.D.,
thesis of Parisa Behnam in Yasuj University of Medical
Sciences.

Statistical analysis
All data were collected and analyzed by SPSS 21 software
using descriptive (frequency, mean and standard
deviation) and analytical (independent sample t test and
chi-square test) statistics. P < 0.05 was considered as a
significant level.
Results
In this study 80 patients were eligible to enter the study.
From the group receiving cystone 2 patients and from
the group receiving cystone and hydrochlorothiazide,
3 patients were excluded due to lost of follow up. There
were no differences between the two groups in terms of
demographic characteristics such as age, gender, size and
number of stones before surgery. The mean age of the
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Enrollment

Assessed for eligibility (n= 95)

Excluded (n= 15)
 Not meeting inclusion criteria (n=10 )
 Declined to participate (n=5 )
 Other reasons (n=0 )

Randomized (n= 80)

Allocation

Allocated to cystone monotherapy (n= 40)
 Received allocated intervention (n=40 )


Did not receive allocated intervention (n= 0 )

Allocated to combined cystone and
hydrochlorothiazide (n= 40)
 Received allocated intervention (n= 40 )


Did not receive allocated intervention (n=0 )

Follow-Up
Lost to follow-up (n= 2)

Lost to follow-up (n=2)

Discontinued intervention (n=0)

Discontinued intervention (n= 1)

Analysis
Analysed (n=38)
 Excluded from analysis (n= 2)

Analysed (n=37)
 Excluded from analysis (n= 3)

Figure 1. Schematic flow diagram of the study.

patients in two groups were 48.02±13.72 and 44.15±14.86
years respectively (P = 0.24). The mean size of the stone
before treatment in the two groups was not significantly
different (P = 0.57; Table 1).
Regarding frequency distribution of stone location in
two groups, in the cystone group 24 patients (51.1%) and
in the combination group in 23 patients (48.9%) they had
more than one stone location, which was no significant
statistical difference between them (P = 0.69). The mean
size of stones after treatment has shown in Table 2. There
was no significant difference based on mean stone size
between two groups (P = 0.53).
Regarding efficacy of cystone and the combination of
cystone and hydrochlorothiazide, more than 90% of the
patients reported stone passage after the intervention, but
no significant differences were observed between the two
groups (P = 0.06; Table 3).
There were no reports of side effects in two groups. The
mean blood urea in the two groups after the treatment
in the single and combination groups was 19.13 ± 2.62

mg/dL and 19.67± 2.71 mg/dL respectively (P = 0.38).
Additionally, mean serum creatinine after treatment in
both groups was 1.32 ± 1.13 mg/dL and 0.97±0.22 mg/dL
(P = 0.53), which shows no significant difference of renal
function between the groups.

Table 1. Frequency distribution of patients regarding mean stone size
before treatment in two groups

Table 3. Frequency distribution of patients in two groups according to stone
passage after treatment

Discussion
Different factors are effective in the clearance of the
urinary tract of stone and its passage, such as mechanical
stimulation, diuretics, solvent material, alkaline
Table 2. Frequency distribution of patients regarding mean stone size after
treatment in two groups

Variable
Groups

Mean stone size± SD
(mm)

Cystone

4.28±1.24

Cystone and
hydrochlorothiazide

4.5 ±2.05

Groups
Cystone

6.24 ±1.24

Cystone and
hydrochlorothiazide
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6.50±2.05

95% CI

0.57

-0.99-0.56

Variable

Variable
Mean stone size± SD
(mm)

P value

P value

95% CI

0.53

-0.28-0.53

Groups

Mean stone size± SD
(mm)

Cystone

1.85±0.78

Cystone and
hydrochlorothiazide

1.72±0.98

P value

df

0.06
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substances, intestinal absorption inhibitors, uric acid
lowering drug and urease inhibitors (1, 3, 14). It is detected
that a number of medicinal herbs and their compounds
have beneficial effects on prevention of urinary stones and
their expulsion (8,15). Cystone is a commercial product
of Himalaya, a mineral plant compound specifically
designed and developed for the prevention and treatment
of ureter stones, and has been claimed to play a role in
facilitating stone excretion (8,11). Cystone disintegrates
the stones and crystals through the effect on mucin that
binds the particles together (8,12).
Thiazides (hydrochlorothiazide), which are the main
examples of this group, are derivatives of sulfonamide.
They are active in oral form and have a half-life of 6-12
hours. Their main function is to inhibit the transfer of
sodium chloride in the inferior part of the convoluted
tubule (16). Full doses of thiazides cause moderate
but persistent diuresis of sodium and chloride that
increases the exchange of sodium-calcium in the vascular
membrane, thus increasing calcium reuptake from urine
and decreasing calcium excretion (16,17).
Thiazides do not affect the normal absorption of
calcium from the intestine and reduce the urinary
calcium in absorptive hypercalciuria, and therefore,
chronic formation of calcium stones can be controlled
with thiazides (17). Calcium excretion in 50% of patients
reaches levels of pretreatment after 4-5 years (3, 18). The
aim of our study was to compare the effect of combined
cystone and hydrochlorothiazide versus cystone alone on
the treatment and passage of urinary stones in patients
referred to the urology clinic.
The results of this study showed no significant
difference between the two groups regarding the mean
size of stones, number of stone location and the frequency
of stone passage. Although in both groups the size of stone
was reduced after treatment, there was no significant
difference between them.
Kumar et al showed that cystone contributed to the
excretion of stones in 18 patients (66.7%), while the rate
of excretion in placebo was 10% (3 patients). The mean
time for stone expulsion in patients treated with cystone
was 12.3 days (range 7-20 days), which was accompanied
by a significant reduction in the size of the stone, while
there was no decrease in the size of the stone in the
placebo group. Furthermore, significant improvement in
clinical symptoms of stones passage such as hematuria,
frequency and flank tenderness were seen in the cystone
group. Accordingly they observed a significant decrease
in serum uric acid levels (8). Moreover, Karamakar and
Patki found that cystone caused a significant reduction in
24-hour urinary excretion of oxalate, uric acid; calcium,
magnesium, and phosphorus with a significant increase in
urinary volume (9). Other studies have also reported the
same effects for cystone (10-13). In our study, although we
did not use placebo drug, most patients that were treated
with cystone reported passage of stone and the size of
214

stones decreased in ultrasound that was consistent with
the results of the previous studies. Some previous studies
have shown that hydrochlorothiazide is a treatment for
some type of hypercalciuria that helps prevention and
treatment of urinary stones, which is not consistent with
the findings of the present study (16,19). Yosefi et al
conducted a study on the effects of hydrochlorothiazide on
prevention of recurrent urinary tract infections in children
with idiopathic hypercalciuria. Their findings showed
that all patients treated with hydrochlorothiazide were
soft-calcified. In each group, recurrence of urinary tract
infection was 34% (17 cases) which was not statistically
significant. Therefore, the results of this study rejected
the effect of hypercalciuria treatment in the prevention of
infection (17). Therefore, the relationship between these
two diseases and their therapeutic decisions requires more
precise studies, with the aim of eliminating confounding
factors. With regard to the association of urinary tract
infections and urinary tract stones, as mentioned in
many previous studies, it seems that due to the diuretic
properties of this drug, it also helps to excrete stones and
may prevent infection (17, 20).
Regarding to diuretic effect of this drug, it may help
stone passage and may prevent the infection. In our study,
despite the fact that in the two groups after treatment,
most of the stones were passed or reduced in size, but
the addition of hydrochlorothiazide did not significantly
increase the rate of excretion or treatment, which may be
due to the short duration of drug use or other factors such
as calcium level of urine that was not measured in this
study.
Conclusion
The results of this study showed that the combination
of cystone and hydrochlorothiazide do not increase
the efficacy of cystone in treatment and passage of
urinary stones, although in both groups stone passage
significantly increased. It is recommended that studies
with larger sample sizes and different doses of cystone
and hydrochlorothiazide be carried out with longer time,
especially in larger stones.
Limitation of study
One of the limitations of the study was inappropriate
access of patients to cystone drug during the study period,
which was prepared in co-ordination with one of the
pharmacies.
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