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H I G H L I G H T S A B S T R A C T

• The prophylactic effects of 
Potassium Citrate on the stone 
formations are established.
• Potassium citrate has the efficacy 
of Potassium Citrate for treating less 
than 10-millimeter renal stones. 
• Potassium citrate can be used in 
favor of treating renal stones. 
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Introduction
To assess the therapeutic efficacy of potassium citrate in the nonsurgical management 
of renal stones we run this research. The prophylactic effects of Potassium Citrate 
over renal stone formation have been established but there is still a gap for its 
therapeutic effect.
Methods
A written informed consent was given to the patients who fulfilled the inclusion 
criteria and were interested in participation. Eventually 56 patients (Mean age= 43.7 
± 10.8) from June 2018 to December 2018 with a total of 86 renal stones enrolled 
in the study and treated with potassium citrate (10 mEq Alithoral, Nooria Darman 
Pasargad, tablets, three times a day). Moreover, the patients were recommended to 
reduce sodium intake as well as oxalate-rich foods, have at least 2 liters of water 
per day and normalize calcium intake. Finally, they were assessed 8 weeks after the 
treatment initiation, while in those whose stones were remained, the assessments 
repeated for another 8-week.
Results
Based on our findings, 42 and 25 stones were completely dissolved at the first and 
second visit, respectively. Compared to the baseline parameters, the mean size of 
stones in the largest diameter decreased significantly from 5.13 to 1.96 mm and 
5.13 to 0.79 mm (p-value<0.001) at the first and second visit, respectively. 
Conclusions
Potassium citrate plays a crucial role in pulverizing and also reduction of the 
dimensions of the renal stone. Therefore, apart from the prevention of renal stones 
recurrence, potassium citrate can be used in favor of treating renal stones. 
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Introduction
A large number of people have experienced kidney stones 
around the world. The lifetime risk of urolithiasis in 
individuals varies from 10-15% in  developed countries to 
20-25% in the Middle East (1). Furthermore, there is a 50% 
risk of kidney stone reformation within 5-10 years among 

those experiencing the first episode of renal calculi without 
applying any medical treatment (2). Consequently, due to 
the recurrent and unpredictable nature of urinary system 
stones and their notable prevalence, a great burden has 
been imposed on the healthcare system and society (3). 
Currently, regarding the management of renal stones, open 
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surgery has been less utilized owing to better alternatives, 
especially extracorporeal shockwave lithotripsy (ESWL), 
which has revolutionized the treatment of renal stones; 
however, it may have some complications such as 
persistent residual stone fragments, infection, and kidney 
injury which restrict its broad application (4-7). Thus, less 
attention has been paid to medical therapeutic strategies 
in these patients, although they are used when there is no 
favorable response to dietary modifications (8-10).

Based on the results of some studies Potassium Citrate 
(PC) plays a remarkable role in lessening the odds of 
renal calculi recurrence through various mechanisms (11-
15). Nevertheless, still few studies have been conducted 
concerning the treatment of renal stones with PC although 
the feasibility of PC administration as an approach for 
the resolution of urolithiasis should be clarified (8). 
Therefore, the present study sought to evaluate the 
therapeutic efficacy of PC in the treatment of patients with 
kidney stones. 

Methods
Those patients diagnosed with kidney stones below 1cm 
from 2018 to December 2018 at the Urology Department 
of Sina hospital participated in the study. The protocol 
of the study was approved by the Iranian Registry of 
Clinical Trials (IRCT20190624043991N6). Patients were 
recruited for the study after signing the written informed 
consent.   The exclusion criteria were poor control diabetes, 
chronic diarrhea, history of digoxin consumption, history 
of hyperkalemia (potassium>5meq/L), levodopa intake, 
glomerular filtration rate under 70 ml/min, pregnancy, 
history of previous renal stones, multiple renal stones, 
renal transplantation, solitary kidney, cysteine stone, and 
stones greater than or equal to 1cm. The procedure was 
described for the patients in detail, and only the patients 
who signed the written informed consent were considered 
for participation. 

Among the patients, 20 (35%) had two and 36 (65%) 
had only one kidney stone. The patients’ age, gender, size, 
and location of the stone, and post-treatment outcome (the 
stone size) were gathered. The characteristics of renal 
stones were obtained by ultrasonography or computed 

tomography scan. A blood sample was drawn for creatinine 
and glucose level; also, urinary tract infection was ruled 
out by urine culture for all of the patients. The calculi were 
divided into upper, middle, and lower calyces’ stones. 
Potassium citrate (Alithoral 10, Nooria Darman Pasargad) 
was administered for all of the subjects three times a 
day for eight weeks. The same therapeutic technique 
was repeated for eight more weeks for the patients with 
undissolved stones. Furthermore, all of the patients were 
recommended to lessen their sodium and oxalate-rich 
foods intake, drink at least two liters of water every day, 
and normalize the consumption of calcium. Meanwhile, 
serum electrolytes and urine pH were measured every 4 
weeks. If the urinary pH was greater than 7.2, the agent's 
dosage is reduced to 20 mEq/day and if it was lower 
than 6.8, 40 mEq/day is administered. Further, all of the 
patients were examined in the outpatient setting after 8 
weeks from nephrolithiasis diagnosis. To this aim, a 
precise history was taken from each patient regarding 
new stone formation signs and symptoms, and abdominal 
ultrasonography was used to assess the effect of citrate 
potassium on stone dissolution. All of the sonographies 
were performed by an expert radiologist at our institution. 
Finally, the patients whose stones were not dissolved after 
8 weeks, were examined with the same protocol. 

Results
The mean age of the patients was 43.7±10.8 and 29 
(51.8%) of the patients were female. The mean body 
mass index (BMI) of patients was 26.4±2.0 kg/m2 (Table 
1). The locations of 24 (27.9%), 42 (48.8%), and 20 
(23.3%) stones were inferior, middle, and upper calyces, 
respectively (Table 2). In the first visit, 42 stones were 
completely dissolved, while just 25 stones were completely 
dissolved at the time of the second visit. After treatment, 
the mean size of stones decreased significantly from 5.13 
to 1.96 cm (p-value <0.001) in the first visit; additionally, 
among the 39 remaining stones in the second visit, their 
diameter altered from 6.23 to 1.24 cm (p-value <0.001). 
Further, the mean stone size decreased significantly from 
1.96 to 0.79 cm (P-value <0.001) (Table 3). 

Taking into account the stone location, the size of 

Variable Participants
Age, Mean (SD) 43.75(10.8)
Sex (Female), n (%) 29 (51.8)
Weight, n (%) 72.4 (7.7)
Height, n (%) 165.3 (7.9)
BMI, n (%) 26.4 (2.0)

Table 1. Basic characteristics of participants

Values are presented as mean (SD) or number (percent), SD: Standard 
deviation

Location Number Percent 

Inferior Calyces 24 27.9

Middle Calyces 42 48.8

Upper Calyces 20 23.3

Table 2. Frequency of stones' location
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middle and lower calyces stones decreased significantly, 
while no remarkable reduction has occurred in the 
magnitude of upper calyces’ stones (p-value=0.261). 
Also, no meaningful change was observed in the location 
of the stones after 16 weeks compared to the baseline 
value (P-value >0.05). 

Discussion
The present study focused on the potential applicability 
of citrate potassium in dissolving renal stones (<1cm), 
irrespective of their composition. The results indicated 
that a high proportion of patients with below 1cm kidney 
calculi got stone-free during two months of follow-up 
when citrate potassium was applied. Furthermore, none of 
the patients showed evidence of stone reformation, which 
is considered a proven fact compared to the results of the 
previous studies (11, 12, 16, 17). 

Li et al., reported that 20% of the stones, which were 
managed conservatively, with the mean size of 5.7mm 
passed spontaneously after a mean of 46 months of 
follow-up. In our study, after 16 weeks of the treatment, 
88% of renal stones with the mean size of 5.13mm were 
dissolved, so, it can be concluded that our treatment was 
efficient enough. Of note, although a low proportion of 
renal stones did not dissolve with the treatment, their size 
decreased significantly within two and four months of the 
treatment compared with the initiation of the treatment 
(18-21).

Some studies indicated the role of selective long-
term treatments for preventing calcium stone recurrence. 
Based on the results, there is an approximate 39% risk of 
nephrolithiasis recurrence. However, among the patients 
who received medical treatment, the odds of the need 
for surgical intervention are scarce (22-25). Mattle et al., 
reviewed the importance of alkali citrate in preventing 
renal stones recurrence, suggesting the rate of stone 
formation decreased significantly ranging from 47 to 
100% among 21 uncontrolled studies with a population of 
about 1000 patients (26).

Low levels of citrate in urine have been recognized as 
one of the major risk factors in the formation of kidney 
calculi. Besides, the administration of citrate preparations 
can have beneficial effects in minimizing the risk of 
recurrence among patients with hypocitraturia (22, 27). 
Among different forms of introduced citrate preparations 

so far, citrate potassium is considered the most tolerable 
and effective one (28, 29). Citrate preparations can 
induce some changes leading to the reduction of the stone 
formation including an increase in the urinary citrate 
levels through providing alkali load, modification of the 
potassium level to prevent hypokalemia, and an increase 
in the urine pH, which can positively affect uric acid and 
cysteine stones (30). Additionally, citrate potassium can 
be used for inhibiting the formation of struvite stones (31). 

So far, few studies have evaluated the capacity of 
potassium citrate in dissolving renal stones, which were 
performed on uric acid stones (32, 33). Trinchieri et al., 
assessed the efficacy of potassium citrate/potassium 
bicarbonate in eight patients with uric acid urinary stones. 
After six weeks of potassium citrate plus potassium 
bicarbonate administration, complete dissolution was 
detected in three patients, while in the remaining, 
partial dissolution was observed. By prolongation of 
the treatment, complete dissolution was obtained in two 
patients by four and six months, respectively (34, 35). 
The present study was not restricted to specific renal 
stone types and was performed on 56 randomized patients 
with 86 stones. Besides, stones with calcium are the most 
common renal stones (36). In general, citrate potassium 
is beneficial for dissolving renal stones of different 
compositions, especially calcium-based renal stones.

It is noteworthy that no major side effect has been 
reported for alkali citrate treatment and the minor ones 
are mainly related to the gastrointestinal system. The 
most reported side effects were eructation/bloating/
gaseousness (26%) or diarrhea (12%) (26). The liquid 
form of potassium citrate compared to its tablets was 
accompanied by higher rates of complications (33% vs 
9.3%) (37). Despite a low rate of complications in tablet 
form, due to its ineffectiveness in patients with chronic 
diarrheal syndromes, administration of this type of 
delivery is limited (38). In the present study, the tablet 
form of citrate potassium (Alitoral) was used, and few 
patients reported gastrointestinal adverse effects, which 
were resolved after providing dietary recommendations.

In the patients who are treated with citrate potassium, 
due to electrolyte imbalances and urinary pH disturbances, 
routine follow-up with blood and urine tests is necessary. 
An increase in urine pH may predispose the patient to the 
formation of calcium phosphate stones. This type of renal 

Baseline After 8 weeks After 16 weeks P-Value

Mean of Stone Size 5.13±1.77 1.96±2.49 0.79±1.91

Mean difference

1 3.17+1.9 --- <0.001

1 --- 43±2.35 <0.001

--- 1 1.2±2.1 <0.001

Table 3. Changes of mean stones' size during follow-up
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stone has become more prevalent than before, which may 
be related to the broad use of potassium citrate in this 
regard, urinary pH was measured every month to keep the 
patients’ urine pH level between 6.8 and 7.2 by modifying 
the drug dosage.

The present study had some limitations. First of all, 
the 24-hour urine metabolic tests were not performed 
for the patients. Second of all, the present study is a pre-
and post-interventional study without any control group 
with a short follow-up period. To evaluate the potency 
of potassium citrate in patients with renal stones, further 
studies with a longer duration of follow-up are warranted. 

Conclusions
Although the efficacy of potassium citrate in preventing 
renal stones has been proved, little information is available 
regarding the therapeutic capacity of potassium citrate in 
the dissolution of calculi. In conclusion, potassium citrate 
can be favorably utilized as nonsurgical management in 
the setting of kidney stones disintegration and reduction 
of their size. 
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