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Abstract

Background: In view of the high recurrence of kidney stones in patients, the
search for less aggressive, preventive treatments has become increasingly es-
sential. Renalof® offers a phytotherapy alternative. Due to its diuretic and
kidney stone demineralisation properties, it has been widely used in this pa-
tient population, disintegrating and eliminating calcium oxalate and struvite
kidney stones painlessly in the genitourinary system. Methods: A Phase II,
randomised, prospective, observational, single-blind study with two treat-
ment arms was conducted in order to determine the efficacy of this alterna-
tive therapy: a total of 155 patients were enrolled, 120 were assigned to a
Renalof® treatment group and 35 to the placebo group. All were over 18 years
of age, of both genders, diagnosed with kidney stones of under 10 mm in di-
ameter, present along the entire renal-ureteral-vesicular tract, diagnosed by
ultrasound and renal CAT scan. Divided into two study arms, 120 were ad-
ministered a dosage of a single 325 mg capsule of the Renalof® product half
an hour before the two main meals for 3 months. The presence of kidney
stones in any part of the renal-ureteral tract was assessed at monthly consul-
tations using one of the above-mentioned diagnostic tools. Results: Study
results show a high rate of effectiveness with Renalof®, finding up to a 65%
expulsion rate (78 patients) in the first 8 weeks of treatment, compared to
11.4% (4 patients) in the placebo control group, P < 0.001. It is likely a longer
follow-up period would be necessary in patients with kidney stones of 10 mm
in diameter or larger than the period applied in the study. Discussion: We
strongly recommend the inclusion of this product in kidney stone disease
management protocols, especially for patients with kidney stones under 10
mm in diameter, where high response and effectiveness have been observed.
Thus, it should be evaluated to reduce surgical treatment costs, as well as
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those for possible colic episodes and other associated complications.
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1. Introduction

The formation of kidney stones or nephrolithiasis represents a common medical
condition, with a worldwide prevalence of more than 10%, which increases an-
nually [1]. Calcium oxalate (OxCa) stones are the most common type of kidney
stone. In fact, approximately 80% of all kidney stones contain OxCa as a major
component. One of the main issues with nephrolithiasis concerns its high rate of
recurrence, which ranges from 35% to 50% after 5 - 10 years and increases to
75% after 20 years onwards. Once an individual suffers from nephrolithiasis the
rate of relapse increases and the recurrence interval shortens [2].

Calcium oxalate lithiasis tends to increase with age and begins to form via a
crystal produced in the renal tubule cavity, in which it adheres to the surface of
renal tubular epithelial cells. In healthy people, most crystals formed in the renal
tubule cavity are eliminated in the urine, due to the action of macrophages that
dissolve the crystals adhering to the surface of the renal tubular epithelial cells or
in lysosomes within the cells. However, in individuals with hyperoxaluria or
crystalline urine, renal tubular cells become damaged and, thus, crystallise easily
(2] [3].

Urolithiasis is responsible for 1 in 1000 hospitalisations each year. The recur-
rence rate is high, ranging from 10% to 20% in the first two years and 40% to
60% ten years after the first episode; and is characterised by recurrences and
variable morbidity, depending on the region studied. Kidney stones occur at any
age but most frequently between 20 and 50 years of age. It presents more fre-
quently in men than in women in a ratio that varies between 2:1 and 3:1, as well
as in all ethnicities; and presents in lesser numbers in African-American indi-
viduals, but typically in a more advanced form, such as chorale stones [4] [5].

Certain disease presentations have a hereditary factor, such as cystine, uric
acid and calcium oxalate stones. Whereas in others, urinary tract infections, cli-
mate and the individual’s occupation may constitute a risk factor [5]. Most kid-
ney stones encountered in Latin America are radio-opaque due to their calcium
content (calcium oxalate monohydrate, calcium oxalate dihydrate, phosphate
and calcium carbonate) [6].

Genetic and environmental factors contribute to the development of kidney
stones. During the formation of OxCa crystals, osteopontin (OPN) neutralises
the initial nuclei, while increasing the recruitment, migration and adhesion of
macrophages and modulating the expression of pro-inflammatory cytokines

and interleukins. Its deficiency has been associated with a heightened predis-
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position to develop such kidney stones [7] [8]. However, the deposition of this
OPN-OxCa complex on the renal tubule cell membrane stimulates the enzyme
NADPH oxygenase, generating superoxides at the cytosolic level and oxidative
damage at the mitochondrial level due to the activation of cyclophilin D and the
consequent opening of MPTP [9]. As a consequence of mitochondrial collapse,
the apoptosis process is triggered in the renal tubule cells. The crystals lump into
a mass and are excreted into the tubular lumen as nuclei of the urinary stones.
Finally, kidney stone nuclei containing crystals, cellular debris and stone matrix
substances, such as OPN, are produced in tubular lumen (Figure 1).

Clinical diagnosis remains non-specific due to the diverse clinical presenta-
tions that may be observed in each patient. Furthermore, a metabolic assessment
becomes necessary in order to identify the metabolic and physical/chemical risk
factors that may influence the formation of the kidney stone, given the multiple
causes that contribute to its occurrence [10] [11].

Though the last two decades have seen considerable improvement in the
treatment and prevention of kidney stones via a combination of diet, surgical
and pharmaceutical treatments, the side effects of these treatments and the
high recurrence rate necessitate alternative strategies for the prevention and
treatment of nephrolithiasis. In view of the higher probability of chronic kidney
damage due to the repetitive incidence of kidney stone disease, prompt diagnosis

and treatment measures are essential to prevent kidney vulnerability.

Renal tubule

ROS = 7

Figure 1. Diagram of cell damage in the renal tubule with the presence of calcium oxalate
crystals. Neutralisation of OxCa crystals by OPN (1); adhesion of the OPN-OxCa com-
plex to the plasma membrane of the renal tubule cells, increase in ROS (2); initiation of
cell apoptosis in cells under ROS and stimulation of inflammation via macrophages (3);
formation of OxCa aggregates, OPN and cell debris that lead to kidney stones (4).
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The impact that extracorporeal lithotripsy, ureterolithotripsy and percutane-
ous nephrolithotomy have had on the destruction and elimination of urinary
stones, as interventional procedures, have virtually replaced open surgery meth-
ods. However, it clearly emerges that the recurrence of kidney stones can be re-
duced with medical treatment, which selectively targets those patients with re-
current kidney stones, under 10 mm in diameter, supported by therapy not only
for physiological, metabolic or physicochemical abnormalities that affect stone
formation but also with the use of remedies such as Renalof®, which painlessly
and progressively destroys and breaks down stones in the genitourinary system
(Figure 2), thereby achieving metabolic inactivity [12] [13].

Kidney damage caused by stones reaches a point of no return since injury to
renal epithelial cells promotes the adhesion of OxCa crystals and their retention
in the renal tubules, processes which are pivotal in the perpetuation and forma-
tion of new kidney stones. In addition to the potential for renal damage from

lithotripsy in recurrent patients, prevention provides a new approach [14].
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@ PAIN CONTROL AND ELIMINATION OF MINERALS
Manitol
N
1
Salicylic acid
KIDNEY STONE KIDNEY STONE
@ GROWTH CONTROL DILUTION ELIMINATION
4
—
Cag@z 20,
—
/ .
(MgO) SiO,
: 2+ 2-
(Ca0) Si0, + Mg + C,0

Figure 2. Diagram of potential mechanism of action of Renalof". Analgesic and anti-inflammatory effect
mediated by salicylic acid (1); diuretic effect and osmotic regulation of mannitol at the level of the
nephron (2); control of kidney stone growth by reabsorption of calcium (3); dilution of the stone medi-
ated by magnesium silicate as an ion exchanger (4); elimination of the stone via the urinary tract (5).
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For this reason, plants have been used in traditional medicine as a popular
treatment for a multitude of pathologies, including kidney stone therapy. Find-
ings drawn from a limited number of scientific studies so far suggest that phyto-
therapy could serve as an alternative or adjuvant therapy in the treatment of
nephrolithiasis [15] [16] [17].

Renalof®, whose main ingredient is an extract of Agropyrum repens enhanced
with Molecular Activation Technology (Catalysis S.L., Table 1).

Agropyron repens is a very common species of plant native to Europe. Its
rhizome contains numerous roots that extend over a long distance and at a shal-
low depth, and is considered an invasive species and weed. It has spread to Cen-
tral Asia and can now also be found in Africa. It is traditionally used as a diuretic
and to relieve pain and urinary tract spasms. It also serves as a demulcent and
tonic. The plant contains different carbohydrates, mucilaginous substances, pec-
tin, triticin, cyanogenetic glucosides, phenol compounds, flavonoids, soponins,
volatile oils, essential oils, vanillin glucoside, salicylic acid, iron and other min-
erals and large amounts of silica such as magnesium silicate [18] [19].

Among the possible diuretic action mechanisms of Agropyron repens, triticin
has been reported to possess antibiotic, urine pH regulating and diuretic proper-
ties [20], while mannitol, saponins and flavonoids serve as osmotic regulators at
the nephron level [21]-[28], salicylic acid as an analgesic and anti-inflammatory
agent [29] [30], and magnesium silicate as an ionic competitor in the formation
of calcium oxalate [31] [32] (Figure 1).

Therefore, the purpose of this study was to determine the effectiveness of
therapy with Renalof® as an alternative therapy in kidney stones of less than 10
mm in diameter. For that purpose, the main metabolic and physicochemical risk
factors were described, as well as the patients’ behaviour according to kidney
stone activity pre- and post-treatment. Moreover, the main adverse effects of the
treatment were monitored.

Without a doubt, nephrolithiasis is a growing public health problem, often
due to insufficient water consumption, exposure to high ambient temperatures
or water contamination, without neglecting possible anatomical malformations
that can contribute to the development of lithiasis. Faced with this situation, the
ideal is to opt for drugs that prevent the evolution of stones that at the time are
small in millimetres and that are not obstructive. Renal of is undoubtedly a harm-
less option, easily accessible, with high expulsion levels, with the presence of scarce
adverse reactions which can be managed satisfactorily, obtaining a much higher

risk/benefit ratio in favor of the patient.

Table 1. Qualitative-quantitative composition of the Renalof® capsules product.

COMPOSITION CONCENTRATION (MG CAPSULE)
Corn starch 200 mg
Mannitol 88 mg
Talc 25 mg
Grass extract (agropyron repens (1) P. Beauv.) 12 mg
DOI: 10.4236/0jneph.2021.111007 82 Open Journal of Nephrology
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Thus, the main endpoint of this study was to determine the time to expulsion
or elimination, and secondary endpoints were changes in symptomatology or
quality of life associated with renal-ureteral kidney disease and evaluation of

study medication adverse events.

2. Materials and Methods
2.1. Product under Study

In this trial, Renalof® (Catalysis S.L., Spain) was the study product used, with a
dosage of one 325-mg capsule twice a day before meals (Table 1).

2.2. Study Population

A total of 155 patients were enrolled from August 2019 to July 2020 at the Hos-
pital Universitario Antonio Lenin Fonseca and the Seniors Clinic, in the city of
Managua, Nicaragua. Patients were randomly assigned to two groups as per a 4:1
ratio Renalof® treatment group and placebo control group.

Inclusion criteria:

1) Patients over 18 years old, all of whom were mentally and physically able to
agree to be part of this study.

2) No existing associated comorbidities or diseases endangering the patient’s
stability.

3) No diagnosis of Chronic Kidney Disease, in any stage.

4) Existence of non-obstructive stones under 10 mm located in the renal-ureteral
tract.

5) No impairment of renal viability.

Exclusion criteria:

1) Patients under 18 years of age.

2) Existence of associated comorbidities or diseases endangering the patient’s
stability.

3) Existence of a diagnosis of Chronic Kidney Disease, in any stage.

4) Occurrence of non-obstructive or obstructive stones over 10 mm located in
the renal-ureteral tract.

5) Impairment of renal viability.

6) In the placebo group, patients with a creatinine equal to or greater than 3

ng/dl were excluded to prevent further renal damage.

2.3. Ethics Committee

This study was evaluated and approved by the ethics committee of the Seniors
Clinical. Likewise, the patient volunteers gave their consent to enter the study

based on the above criteria (Annex I).

2.4. Clinical Trial Design

Randomised, controlled, single-blind, prospective study with two patient groups:

1) Renalof® and 2) placebo, with the same physical characteristics as the experi-
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mental product, whereby the patient would not be aware of whether they were
receiving one form of treatment or another.

For this purpose, a database was compiled and the descriptive analysis conducted
with frequency determination. In all, the study followed 120 patients treated
with Renalof® and 35 with a placebo, at a dose of 650 mg BID, for 3 months. A
preliminary analysis of the kidney stone types present in the study patients,
based on the main compound, was conducted using a biophysical profile via
biochemical analysis and the clinical characteristics, medical history and bio-
chemical profile of the creatinine values of the test patients (Table 2). During
the trial, systematic monthly imaging tests were performed on all patients by the
on-site radiologist and evaluated by the primary researchers. Quality of life tests
were performed using specific bimonthly urolithiasis tests to check the efficacy
of the treatment (Annex II) and the possible adverse effects of the test product

on patients with kidney stones.

Table 2. Baseline characteristics of study patients enrolled in the trial for the Renalof®
and Placebo® groups.

Renalof’ Group  Placebo Group

Variable N= 120 N= 35 P value
n (%) n (%)
First recurrence 78 (65.0) 7 (20.0)
Kidney Stone Recurrence <0.001
More than once 42 (35.0) 28 (80.0)
No 82 (68.3) 12 (34.29)
Previous comorbidities <0.001
Yes 38 (31.7) 23 (65.71)
<5 mm 67 (55.83) 18 (51.43)
Size of the kidney stones 5> 0 <7 mm 35 (29.17) 15 (42.86) 0.175
8> J<9mm 18 (15.00) 2 (5.71)
Existence of Yes 28 (23.3) 1(2.86)
j 0.006
kidney damage No 92 (76.6) 34 (97.14)
Calcium-based 65 (54.17) 26 (75.00)
Composition of kidney 15, 4 based 32 (26.67) 9 (25.00) 0.040
stones
Mixed origin 23 (19.16) 0 (0.00)
Previous Yes 39 (32.4) 5(85.7)
s 0.006
metabolic disorders No 81 (67.6) 39 (14.3)
Hyperuricemia 35 (29.0) 4(11.4)
Type of Metabolic
H al i . 1(2. .
Alteration® ypercalcemia 3(2.5) (2.9) 0.210
Hypermagnesemia 1 (0.8) 0 (0.0)
<14 102 (85.00) 33 (94.29)
Serum Creatinine
14-3.0 17 (14.10 2 (5.71 0.264
Levels (ng/ dl) ( ) (571)
>3.0 1 (0.90) 0 (0.00)

Differences were considered significant for *P < 0.05. *Type of metabolic alteration in the event of previous
metabolic alterations. ®In the placebo group, patients with creatinine equal to or greater than 3 ng/dl were
excluded to prevent further renal damage.
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The main variable for this trial was kidney stone clearance with Renalof®
treatment in comparison to the placebo, with monthly evaluation during 3
months. Secondary variables included quality of life with established bimonthly
measurements and the number of colic episodes during the 3-month follow-up.

2.5. Test Analysis

All patients in the trial were systematically assessed applying the same tech-
niques and procedures. The assessment conducted in the trial comprised ultra-
sound imaging tests (Philips Clear Vue 650) and initial tomography (16-channel
Philips Tomography), and each month during the 4-month follow-up; initial
analysis of kidney stone composition by 24-hour clinical urine tests.

Quality of life was established in regard to the presence or absence of symp-
toms associated with the disease by means of a bimonthly personal questionnaire
(Annex II): dysuria or burning on urination, urinary urgency, renal colic, diffi-
culty in carrying out daily activities and periodicity of urinary infections (smild,
moderate, severe, yes or no).

Possible adverse effects were evaluated on a bimonthly basis according to the
presence or absence of possible adverse effects associated with the product to be
evaluated: stomach discomfort, gastric reflux, nausea (mild, moderate, severe,
yes or no).

The intensity level of the symptoms referred by the patient was assessed every
two months, as well as the level of disability that these could generate. It should
be noted that the level of limitation in the patient was minimal, so no dose re-

duction or suspension of the treatment scheme is warranted.

2.6. Statistics

The baseline characteristics were summarized in number and percentage for ca-
tegorical variables. The difference of study endpoints between experimental and
placebo groups was calculated using Fisher’s exact chi-square test. Endpoints
measurements included all patients who were randomized and received at least
one dose of study medication (intention-to-treat analysis). We estimated an av-
erage of 60% of stone expulsion rate in experimental group. The study was de-
signed to have a statistical power of 95% to detect an absolute difference of 40%
in the rates of stone elimination (60% in the group with renalof vs. 20% in the
placebo group). Considering a type I error of 0.01 and a type II error of 0.05, 155
patients (120 in Renalof vs 35 in placebo) was needed to reach statistical
significance. The level of significance was defined as P < 0.05 (two tailed). All
statistical analyses were performed using SPSS software for windows, version 26
(SPSS Inc., USA).

3. Results

A total of 155 patients were enrolled in the clinical trial. A descriptive baseline

analysis (Table 2) was performed comparing the population of the Renalof®
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group with the placebo group. In the trial group, 65.0% of the patients had been
diagnosed with kidney stone disease for the first time, while 80% of the placebo
group had experienced recurrent kidney stone disease previously. Most of the
stones diagnosed in both groups were calcium-based and smaller than 7 mm in
diameter. Likewise, the majority of the two groups did not suffer renal damage
(76.60% of the Renalof® group and 97.14% in Placebo) and the most frequent
metabolic alteration was hyperuricemia (29.0% and 11.4% respectively).

The results obtained in the study (depicted in Table 3) show a 65% remission
of kidney stones in the Renalof® group in the first 8 weeks, compared to only
11.4% elimination in the Placebo group (P < 0.001). Over 12 weeks, until the
completion of follow-up, 97.5% of patients in the Renalof® group remitted,
compared to 11.4% with persistent stones in the Placebo group (P < 0.001).

Focusing on the symptoms of renal-ureteral kidney stone disease (Table 4),
over the 4-month follow-up period, 62.5% of patients in the Renalof® group suf-
fered from associated symptoms such as dysuria, pollakiuria and urinary ur-
gency for 2 weeks, 23.3% for 4 weeks and only 14.2% for 6 weeks or more. How-
ever, in the Placebo group, a higher percentage of patients were observed with
unaltered persistent symptoms (51.4%) or for 6 or more weeks (42.9%).

With regard to colic (Graph 1), a significant decrease in colic was observed in
the Renalof® group during the treatment period, dropping from 62.6%, 29.17%
and 8.33% in the first month with 1, 2 or more colic episodes respectively, to
5.83%, 0.83% and 0% after 3 months of treatment. In the placebo group, an

Table 3. Evolution of the kidney stone clearance period in the study patients.

Renalof® Group Placebo Group

Variable N= 120 N=35 P value

n (%) n (%)
<8 weeks 78 (65.0) 4 (11.4) <0.001
Time to elimination S~ 10 weeks 93 (78) 0 (0.0) <0.001
(weeks of treatment) 10 _ 1) weeks 117 (98) 0(0.0) <0.001
> 12 weeks 120 (100) 31 (88.6) <0.001

Differences were considered significant for *P < 0.05.

Table 4. Variation in the symptomatology associated with renal-ureteral kidney disease
in trial patients.

Variable Renalof® Group Placebo Group P value
n (%) n (%)
2 weeks 75 (62.5%) 0 (0.0%) <0.001
Duration of 4 weeks 103 (23.3%) 2 (5.7%) <0.001
dysuria, pollakiuria,
urinary urgency 6 weeks or more 120 (14.2%) 17 (42.9%) <0.001
No variations 0 (0.0%) 18 (51.4%) <0.001

Differences were considered significant for *P < 0.05.
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Graph 1. Evolution of the number of colic attacks caused by kidney stones per month of
treatment in trial patients in the Renalof® treatment group compared to the control
group. Number of colic per patient treated with Renalof (grey) per month; number of
colic per patient treated with placebo (white) per month. Differences were considered
significant for *P < 0.05.

increase in the number of colic episodes was observed, with most patients suf-
fering at least 2 colic episodes per month (51.43% in the first month; 85.71% in
the second month and 42.86% in the third month).

With regard to symptoms and colic, patients with renal-ureteral stones treated
with Renalof® experienced an improvement in their quality of life (95.0%) com-
pared to the control group (11.4%) (Table 5).

Finally, only 3.33% of patients in the Renalof® group developed an adverse
reaction related to the treatment product (Table 6).

4. Discussion

Kidney stones, especially in terms of small elements, have a high incidence, par-
ticularly in tropical countries where they occur frequently owing to the lack of
water consumption. The techniques for its treatment approach have changed,
initially involving open surgery. Currently, multiple minimally invasive surgery
techniques exist, which allow for a rapid recovery of the patient with an excellent
rate of lithiasic mass removal.

Prevention of stone formation remains essential, Ze. sufficient water con-
sumption and the correction of metabolic disorders that render patients suscep-
tible to the development of new stones. In this study, most stones presented a
calcium aetiology, predominantly in male individuals. The size of the stone was
less than 5 mm in 55.83% of cases, without causing renal damage. Most of the

patients were managed via ultrasound.
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Table 5. Assessment of the improvement in patients’ quality of life with kidney stones in
the Renalof® treatment trial.

Variable Renalof’ Group  Placebo Group P value

n (%) n (%)
Improved quality of ~ YES 114 (95.0%) 4 (11.4%) <0.001
lite NO 6 (5.0%) 31 (88.6%) <0.001

Differences were considered significant for *P < 0.05.

Table 6. Adverse reactions during the treatment.

Renalof® Group Placebo Group P value
Variable
n (%) n (%)
Yes 4(3.33) 0 (0.0) 0.848
Adverse reactions
No 116 (96.67) 35 (100.0)

Differences were considered significant for *P < 0.05.

Results shown in this study corroborate the high rate of effectiveness of
Renalof®, within phytotherapy, finding up to 65% clearance in the first 8 weeks
of treatment and 97.5% after 12 weeks of treatment in kidney stones of less than
10 mm in diameter.

Likewise, an improvement in the quality of life of these patients was observed,
with a reduction in the symptoms associated with renal-ureteral kidney stones
such as dysuria, pollakiuria, urinary urgency, as well as a drop in the number of
colic episodes throughout the treatment, as shown in the results. This presents a
key to controlling such commonplace complications of kidney stones, as well as
simplifying lithotripsy surgical treatment itself.

The placebo group had minimal response to the treatment, with poor stone
clearance (only 11.4%), with stones being less than 5 mm in diameter. Larger
stones did not vary throughout the trial. However, while the size of the stones
remained unaltered, the number of colic episodes and associated symptoms rose,
especially towards the second half of the trial’s follow-up, a very common oc-
currence that increases the average cost of this type of treatment.

Minimal adverse drug reactions occurred. Only 3.33% were associated with
nausea when using said product, and only possibly due to the rejection of the
capsule format. This indicates good product acceptability and safety.

The final profile of the patients treated in the Renalof® group was that of out-
patients, in which a prompt remission of the symptoms occurs, which are usu-
ally incapacitating and cause the patient to receive medical care. Therefore, the
time spent by the patient corresponds to the time spent in the follow-up medical
consultation, and the average time spent performing follow-up examinations,
such as imaging, or providing a urine sample to the laboratory, without being
subject to medical leave or hospitalisation.

For larger stones, a longer treatment time of up to 12 weeks would be re-
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quired. This would necessitate a study with increased sampling and follow-up
time to test the effectiveness of this product in these cases.

For the above reasons, considering that the average time spent in hospital for
renal colic averages 3 days, it costs approximately 200 dollars for the use of the
bed, food and daily administration of medication. If such a condition is resolved
surgically, the length of stay increases to 5 days and the cost rises to 3000 dollars,
including the surgical procedure (endourological procedure, with stent place-
ment generally). Furthermore, the average length of medical leave lasts from 15
to 21 days. In the group treated with non-invasive Renalof®, the average cost per
patient with renal-ureteral kidney stones would be greatly reduced, diminishing
the number of interventions including treatment of kidney stones smaller than
10 mm in diameter and prevention of relapses in recurrent patients.

Therefore, we strongly recommend the inclusion of this product in kidney
stone disease management protocols, especially for small-sized kidney stones,

where high response and effectiveness have been observed.

5. Conclusion

In this study, the effectiveness of the Renalof® treatment demonstrated a 97.5%
effectiveness in the elimination of renal-ureteral stones of less than 10 mm in
diameter. Additionally, it improved the associated symptomatology and de-
creased the number of colic episodes per patient without any noticeable side ef-

fects, thereby improving the quality of life and the average cost per patient.

Acknowledgements

We thank Maria Jose Orozco for the permanent support as clinical assistant and
for collaborating for the proper follow-up of the patients. We also thank Dr.
Melba Isabel Barrantes, for the contribution as a radiologist for the ultrasound

follow-up of patients.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this

paper.

References

[1] Campuzano, S., Bousono, C., Malaga, S., Diaz, J.J., Rodriguez, M. and Campos, C.
(2009) Riesgo de urolitiasis en pacientes con fibrosis quistica. Nefrologia, 29, 61-66.

[2] McDougal, W. (2012) Campbell-Walsh Urology Tenth Edition Review. 10th Edi-
tion, Elsevier/Saunders, Philadelphia, 112-125.

[3] Tsujihata, M. (2007) Mechanism of Calcium Oxalate Renal Stone Formation and
Renal Tubular Cell Injury. International Journal of Urology, 15, 115-120.
https://doi.org/10.1111/j.1442-2042.2007.01953.x

[4] Johnson, C.M. and Wilson, D.M. (2007) Renal Stone Epidemiology: A 25-Year
Study in Rochester, Minnesota. Kidney International, 16, 624-631.
https://doi.org/10.1038/ki.1979.173

DOI: 10.4236/0jneph.2021.111007

89 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2021.111007
https://doi.org/10.1111/j.1442-2042.2007.01953.x
https://doi.org/10.1038/ki.1979.173

M. M. A. Chamorro et al.

(8]

[10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

Soucie, J.M., Coastes, R.J. and McClellan, W. (2006) Relation between Geographic
Variability in Kidney Stone Prevalence and Risk Factors for Stones. American
Journal of Epidemiology, 143, 487-495.
https://doi.org/10.1093/oxfordjournals.aje.a008769

Pack, C.Y. (1991) Etiology and Treatment of Urolithiasis. American Journal of
Kidney Diseases, 18, 624-637. https://doi.org/10.1016/S0272-6386(12)80602-0

Wesson, J.A., Johnson, R.J., Mazzali, M., Beshensky, A.M., Stietz, S., Giachelli, C.,
Liaw, L., Alpers, C.E., Couser, W.G., Kleinman, J.G. and Hughes, J. (2003) Osteo-
pontin is a Critical Inhibitor of Calcium Oxalate Crystal Formation and Retention
in Renal Tubules. Journal of the American Society of Nephrology, 14, 139-147.
https://doi.org/10.1097/01.ASN.0000040593.93815.9D

Gonzalez Fajardo, J., Zamora Gonzélez, N., Aguirre Gervas, B., Marcos Sanchez, H.,
Vidriales Vicente, I., Calvo Nieves, M. and Vaquero Puerta, C. (2016) La
osteopontina como biomarcador de riesgo neuroldgico en la enfermedad carotidea.
Angiologia, 68, 459-464. https://doi.org/10.1016/j.angi0.2016.06.001

Kobhri, K., Yasui, T., Okada, A., Hirose, M., Hamamoto, S., Fujii, Y., Niimi, K. and
Taguchi, K. (2012) Biomolecular Mechanism of Urinary Stone Formation Involving
Osteopontin. Urological Research, 40, 623-637.
https://doi.org/10.1007/s00240-012-0514-y

Song, L. and Maalouf, N.M. (2000) Nephrolithiasis. In: Feingold. K.R., Anawalt, B.,
Boyce, A., Chrousos, G., de Herder, W.W., Dungan, K., et al, Eds., Endotext,
MDText.com, Inc., South Dartmouth.
https://www.ncbi.nlm.nih.gov/books/NBK279069/

Worcester, E.M. and Fredric, L.C. (2008) Nephrolithiasis. Primary Care: Clinics in
Office Practice, 35, 369-391. https://doi.org/10.1016/j.pop.2008.01.005

Kristyantoro, B., Alif, S. and Tarmono, B. (2012) The Effectiveness of Renalof®
Compared to Kalkurenal and Placebo. Indonesian Journal of Urology, 19, 73-78.

Aties Sanchez, M.C., Edighill Villanueva, V. and Abreu Vazquez, R. (2012) Ran-
domized Double-Blind Study with Renalof in Patients with Calcium Oxalate Renal
Lithiasis. Revista Cubana de Plantas Medicinales, 31, 87-100.

Mykoniatis, I., Sarafidis, P., Memmos, D., Anastasiadis, A., Dimitriadis, G. and
Hatzichristou, D. (2020) Are Endourological Procedures for Nephrolithiasis Treat-
ment Associated with Renal Injury? A Review of Potential Mechanisms and Novel
Diagnostic Indexes. Clinical Kidney Journal, 13, 531-541.
https://doi.org/10.1093/ckj/sfaa020

Grases, F., Ramis, M., Costa-Bauzd, A. and March, J. (1995) Effect of Herniaria hir-
suta and Agropyron repens on Calcium Oxalate Urolithiasis Risk in Rats. Journal of
Ethnopharmacology, 45, 211-214. https://doi.org/10.1016/0378-8741(94)01218-O

Schulz, V., Hdnsel, R. and Tyler, V. (2001) Rational Phytotherapy—Guide to Herbal
Medicine. 4th Edition, Springer, Berlin. https://doi.org/10.1007/978-3-642-98093-0

Beydokthi, S., Sendker, J., Brandt, S. and Hensel, A. (2017) Traditionally Used Me-
dicinal Plants against Uncomplicated Urinary Tract Infections: Hexadecyl Cou-
maric Acid Ester from the Rhizomes of Agropyron repens (L.) P. Beauv. with An-

tiadhesive Activity against Uropathogenic E. coli. Fitoterapia, 117, 22-27.
https://doi.org/10.1016/j.fitote.2016.12.010

Paslawska, S. and Piekos, R. (1976) Studies on the Optimum Conditions of Extraction
of Silicon Species from Plants with Water. IV. Agropyron repens. Planta Medica, 30,
216-222. https://doi.org/10.1055/s-0028-1097720

Al-Snafi, A. (2015) Chemical Constituents and Pharmacological Importance of Ag-

DOI: 10.4236/0jneph.2021.111007

90 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2021.111007
https://doi.org/10.1093/oxfordjournals.aje.a008769
https://doi.org/10.1016/S0272-6386(12)80602-0
https://doi.org/10.1097/01.ASN.0000040593.93815.9D
https://doi.org/10.1016/j.angio.2016.06.001
https://doi.org/10.1007/s00240-012-0514-y
https://www.ncbi.nlm.nih.gov/books/NBK279069/
https://doi.org/10.1016/j.pop.2008.01.005
https://doi.org/10.1093/ckj/sfaa020
https://doi.org/10.1016/0378-8741(94)01218-O
https://doi.org/10.1007/978-3-642-98093-0
https://doi.org/10.1016/j.fitote.2016.12.010
https://doi.org/10.1055/s-0028-1097720

M. M. A. Chamorro et al.

[20]

[21]

[22]

(23]

(24]

[25]

[26]

(27]

(28]

(29]

(30]

(31]

(32]

ropyron Repens—A Review. Research Journal of Pharmacology and Toxicology, 5,
37-41.

Punitha, S.M.]., Babu, M.M., Sivaram, V., Shankar, V.S., Dhas, S.A., Mahesh, T.C.,
et al. (2008) Immunostimulating Influence of Herbal Biomedicines on Nonspecific
Immunity in Grouper Epinephelus tauvina Juvenile against Vibrio harveyi Infec-
tion. Aquaculture International, 16, 511-523.
https://doi.org/10.1007/s10499-007-9162-6

Bragadottir, G., Redfors, B. and Ricksten, S. (2020) Mannitol Increases Renal Blood
Flow and Maintains Filtration Fraction and Oxygenation in Postoperative Acute
Kidney Injury: A Prospective Interventional Study. Critical Care, 16, Article No.
R159.

Higerstrom, E., Lindberg, L., Bentzen, J., Brodbaek, K., Zerahn, B. and Kristensen,
B. (2019) The Nephroprotective Effect of Mannitol in Head and Neck Cancer Pa-
tients Receiving Cisplatin Therapy. Clinical Medicine Insights. Oncology, 13, 1-15.
https://doi.org/10.1177/1179554918821320

Kiss, K., Molnar, M., Sondergaard, S., Molnar, G. and Ricksten, S. (2016) Mannitol
Clearance for the Determination of Glomerular Filtration Rate—A Validation

against Clearance of *’Cr-EDTA. Clinical Physiology and Functional Imaging, 38,
10-16. https://doi.org/10.1111/cpf.12374

Shawkat, H., Westwood, M. and Mortimer, A. (2012) Mannitol: A Review of Its
Clinical Uses. Continuing Education in Anaesthesia Critical Care & Pain, 12, 82-85.
https://doi.org/10.1093/bjaceaccp/mkr063

Better, O.S., Rubinstein, 1., Winaver, J.M. and Knochel, J.P. (1997) Mannitol Ther-
apy Revisited (1940-1997). Kidney International, 52, 886-894.
https://doi.org/10.1038/ki.1997.409

Bipat, R,, Steels, P., Cuypers, Y. and Toelsie, J.R. (2011) Mannitol Reduces the Hy-
drostatic Pressure in the Proximal Tubule of the Isolated Blood-Perfused Rabbit
Kidney during Hypoxic Stress and Improves Its Function. Nephron Extra, 1,
201-211. https://doi.org/10.1159/000333478

Damasceno-Ferreira, J.A., Abreu, L.A.S., Bechara, G.R., Costa, W.S., Pereira-Sampaio,
M.A., Sampaio, F.J.B. and De Souza, D.B. (2018) Mannitol Reduces Nephron Loss af-
ter Warm Renal Ischemia in a Porcine Model. BMC Urology, 18, Article No. 16.
https://doi.org/10.1186/s12894-018-0328-5

Shi, J., Qian, J., Li, H., Luo, H., Luo, W. and Lin, Z. (2018) Renal Tubular Epithelial

Cells Injury Induced by Mannitol and Its Potential Mechanism. Renal Failure, 40,
85-91. https://doi.org/10.1080/0886022X.2017.1419973

Ekinci, D., Sentiirk, M. and Kiifrevioglu, O.1. (2011) Salicylic Acid Derivatives:
Synthesis, Features and Usage as Therapeutic Tools. Expert Opinion on Therapeutic
Patents, 21, 1831-1841. https://doi.org/10.1517/13543776.2011.636354

Mahmud, S. and Rosen, N. (2019) History of NSAID Use in the Treatment of
Headaches Pre and Post-Industrial Revolution in the United States: The Rise and
Fall of Antipyrine, Salicylic Acid, and Acetanilide. Current Pain and Headache Re-
ports, 23, Article No. 6. https://doi.org/10.1007/s11916-019-0744-6

Riley, J., Kim, H., Averch, T. and Kim, H. (2013) Effect of Magnesium on Calcium
and Oxalate Ion Binding. Journal of Endourology, 27, 1487-1492.
https://doi.org/10.1089/end.2013.0173

Grases, F., Rodriguez, A. and Costa-Bauza, A. (2015) Efficacy of Mixtures of Mag-
nesium, Citrate and Phytate As Calcium Oxalate Crystallization Inhibitors in Urine.

Journal of Urology; 194, 812-819. https://doi.org/10.1016/j.juro.2015.03.099

DOI: 10.4236/0jneph.2021.111007

91 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2021.111007
https://doi.org/10.1007/s10499-007-9162-6
https://doi.org/10.1177/1179554918821320
https://doi.org/10.1111/cpf.12374
https://doi.org/10.1093/bjaceaccp/mkr063
https://doi.org/10.1038/ki.1997.409
https://doi.org/10.1159/000333478
https://doi.org/10.1186/s12894-018-0328-5
https://doi.org/10.1080/0886022X.2017.1419973
https://doi.org/10.1517/13543776.2011.636354
https://doi.org/10.1007/s11916-019-0744-6
https://doi.org/10.1089/end.2013.0173
https://doi.org/10.1016/j.juro.2015.03.099

M. M. A. Chamorro et al.

Annex 1

INFORMED CONSENT
I hereby declare that Dr. has
informed me of the nature of this study, the efficacy of the use of Renalof® in

the elimination of kidney stones under 10 mm located in the renal-ureteral
tract, as well as the approach to be taken. It was explained that patients will be
divided into 2 groups, using either the Renalof® medical product or a placebo
at random.

Regardless of the product used, the patient’s evolution will be monitored by
means of imaging, both in terms of stone size and quality of life, as well as the
reduction of associated symptoms.

Moreover, it was made clear that if the patient wishes to abandon the study for

personal reasons, he or she may do so.

Issued in the city of on the of

Signature: Signature:

Patient: Dr.
Annex II

RATE OF SYMPTOM IMPROVEMENT IN PATIENTS TREATED WITH
RENALOF VS. PLACEBO

Answered with mild, moderate, severe, yes or no, as appropriate:

1) Symptoms of dysuria or burning while urinating have decreased:

2) Presence of urinary urgency:

3) Presence of renal colic:

4) Carries out his/her daily activities with normality:

5) Noticed that the periodicity of urinary infections has decreased:
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