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Nephrolithiasis, another name for renal stone disease, is a common urological condition that
has a high morbidity rate. The goal of this systematic review is to offer a thorough summary
of the most recent research on the pathogenesis, biochemical assessment, and medical
treatment of renal stone disease. In this review, four pertinent papers were found and examined.
The publications of, and are among those included in this review.

The importance of biochemical examination in renal stone disease is emphasized in the
publication. To ascertain the underlying reasons for stone development, it is critical to evaluate
urinary risk factors and metabolic abnormalities. A thorough analysis of the pathogenesis,
research, and medical treatment options for kidney stone disease. Their paper emphasizes how
lifestyle changes, environmental variables, and genetic predisposition all play a part in the
formation and treatment of renal stones. An updated description of kidney stone disease,
including its epidemiology, risk factors, and current management approaches, is provided. For
the prevention and treatment of kidney stones, they talk about improvements in imaging
techniques, less invasive procedures, and pharmaceutical methods. The significance of citrate
in the pathogenesis and medical treatment of bone illnesses connected to renal stone formation
is explored. The processes by which citrate affects bone health and its potential therapeutic
applications in the treatment of renal stone disease are investigated in their study.
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ages and genders (Alelign and Petros 2018).
According to estimates, 10% of people
worldwide will have kidney stones at some
time in their life. Several genetic,
environmental, and behavioural variables
interact to cause kidney stones, which is a
complex process.

Introduction:

In the urinary system, solid crystals develop
as a result of renal stone disease. It has a
large global impact on the population and,
if left untreated, can have serious
consequences. For the prevention and
treatment of renal stone disease (Granchi et
al.2019), it is essential to comprehend the
underlying pathophysiology, carry out
suitable biochemical assessments, and put
into practice efficient medical management
measures.  Nephrolithiasis, commonly

The kidneys, ureters, bladder, and urethra
are only a few parts of the urinary tract
where Kidney stones can appear. The size,
location, and content of a kidney stone can
all affect how it presents clinically (Vitale

known as renal stone disease, is a common
urological disorder that affects people of all

Eur. Chem. Bull. 2023,12( issue 8), 5140-5161

et al.2008),. Renal colic is a condition
characterized by severe flank or stomach
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discomfort, which may extend to the groin diagnosed and treated as soon as possible
or back. The concomitant symptoms that Wall et al., 1986). The stones can be seen
patients may suffer include haematuria and their properties are evaluated using a
(blood in the urine), urinary urgency, variety of diagnostic methods, including
frequency, or hesitation. Patients frequently imaging examinations like computed
describe this discomfort as terrible. tomography (CT) scans, ultrasonography,

and intravenous pyelograms (IVP). Finding
metabolic abnormalities and urinary risk
factors linked to stone development
requires careful biochemical (Kasidas,
Samuell and Weir, 2004) analysis of blood
and urine samples (Wilkinson, 2001).

Patients with Kkidney stones may also
experience symptoms including urinary
tract infections (UTIs), urinary blockage,
and hydronephrosis in addition to
discomfort and haematuria. Because the
stone acts as a nidus for bacterial

development, UTIs can happen. bladder The common ailment known as kidney
blockage can cause the flow of urine to be stone disease is characterized by the
hindered, which can cause symptoms development of solid crystals in the urinary
including bladder retention and a higher system. Its clinical appearance can be
risk of UTIs (Dawson and Tomson 2012). anything from minor discomfort to
Urinary  blockage can result in excruciating pain (Samuell and Kasidas,
hydronephrosis, which is the dilatation of 1995), and symptoms including
the renal collecting system. If addressed, haematuria, urinary tract infections, and
hydronephrosis  can  cause  further blockage to the flow of urine can also be
difficulties. present. For symptom relief, avoiding

complications, and lowering the likelihood
of stone recurrence, early diagnosis, and
effective care is crucial (Bilezikian et al.,
2022). Healthcare providers may offer the
best treatment possible for patients with
renal stone disease by comprehending the
underlying pathophysiology, performing
thorough biochemical assessments, and
putting in place (www.jcdr.net, n.d.)
efficient medical management techniques.

It is significant to remember that each
person's clinical presentation of kidney
stones might be very different (Williams et
al., 2021). While other people may suffer
periodic bouts of renal colic, some patients
may experience no symptoms up until the
stone results in an obstruction or infection.
The degree and nature of symptoms
experienced by individuals might vary
depending on factors such as stone size,

composition, and placement (Johansson et Table representation of the clinical
al., 1980). To avoid problems and lower the presentation commonly exhibited by
chance of recurrence, kidney stones must be patients with kidney stones:

Clinical Presentation Description

Renal Colic Severe, intermittent flank or abdominal pain

that can radiate to the groin or back
Haematuria Presence of blood in the urine
Urinary Tract Infections Infection of the urinary tract, often associated

with symptoms such as fever, urinary
urgency, and dysuria
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Urinary Obstruction Impaired urinary flow due to the presence of
the stone, leading to symptoms like urinary
retention and hesitancy

Hydronephrosis Dilation of the renal collecting system
caused by urinary obstruction

Urinary Frequency Increased frequency of urination

Urinary Urgency Sudden and compelling urge to urinate

Urinary Hesitancy Difficulty initiating urination

Nausea and Vomiting Nausea and vomiting may occur due to the
severe pain and associated physiological
responses

Fever In the presence of urinary tract infection,
patients may develop fever

Abdominal Distension Abdominal bloating or distension due to

urinary obstruction

Method: 1. PubMed: The National Centre for
) ) Biotechnology Information (NCBI)
To find pertinent papers on the manages the popular and reliable
pathogenesis, biochemical assessment, and database known as PubMed
medical therapy of renal stone disease, a (Gosmanova et al., 2021). It is
thorough literature search was carried out largely concerned with biomedical
utilizing internet databases, such as literature and includes a sizable
PubMed and Google Scholar (Lin et al., collection of articles from several
2020). The search was restricted to English- scholarly publications, including
language articles only. Four publications those pertaining to medicine, health
were chosen for this systematic review after care (Cheungpasitporn et al., 2014)
an initial screening. A thorough search and life sciences. In order to make it
method ~was used to perform a easier to explore pertinent material,
comprehensive review of the literature on PubMed additionally provides extra
the pathogenesis, biochemical assessment, features including links to full-text
and medical therapy of renal stone disease articles and access to related articles
(Caroli etal., 2018). The subsequent actions when they are available.
were taken: 2. Google Scholar: Google Scholar is

a web search tool made especially
for finding academic writing, such
as articles, theses, books, and
conference papers. Its wide range of
subject areas makes it a valuable
tool for interdisciplinary study.
Peer-reviewed and  reviewed
(Applewnhite and Schneider, 2014)
sources are both included in the
Google Scholar index, giving users
access to a wide range of literature.

@ Identification of Databases:

Due to their thorough coverage of
the body of biological literature,
PubMed and Google Scholar were
chosen as the main databases for the
literature search. These databases
are useful resources for finding
pertinent information on the topic of
interest because each one of them
has special benefits and features to
offer.
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The systematic review sought to
include a broad variety of pertinent
papers on the pathogenesis,
biochemical ~ assessment,  and
medical therapy of (Acharya et al.,
2021) renal stone disease by using
PubMed and Google Scholar as the
key databases for the literature
search. The combination of these
databases enabled a thorough search
that included multidisciplinary
research (Google Scholar) as well as
specialized  medical literature
(PubMed) (Sakhaee, Maalouf and
Sinnott, 2012).

Search Strategy: Using relevant
keywords and medical subject
headings (MeSH) phrases, a
thorough search (Gambaro et al.,
2016) strategy was devised. The
primary search phrases were "renal
stone disease,” "nephrolithiasis,"
"pathophysiology,”  "biochemical
evaluation,” and "medical
management.” To improve the
search results, some phrases were
concatenated using Boolean
operators (like AND, or).
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Figurel: Representation of selection of articles through PRISMA framework
Source: (Anon, n.d.)

Inclusion and Exclusion Criteria:
Because the researchers were fluent

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

in English, the search was restricted
to works that had been published in
that language. Articles focusing on
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the  pathogenesis, biochemical
assessment, and medical therapy of
renal stone disease were included
(Brito-Zerén et al., 2016) in the
inclusion criteria. For inclusion,
review papers, primary research
studies, and clinical
recommendations were taken into
consideration. Studies that didn't
match the inclusion criteria or
weren't directly related to the
subject were omitted.

@® Screening and selection: To
determine the papers' initial
relevance to the study issue, the
titles and (Barghouthy and Somani,
2021) abstracts were examined.
Then, full-text publications of
research that could be pertinent
were acquired and further assessed
for eligibility. The researchers'
agreement served as the basis for
the final article selection.

® Data Extraction and Analysis:
Using a standardized method,
pertinent data were retrieved from
the chosen papers. research
characteristics (such as the author
and year of publication), research
design, demographic
characteristics,  treatments  or
exposures, results, and major
findings (Hemphill et al., 2019)
were all included in the data that
was extracted. The results and
conclusions from the chosen
publications were  summarised
using a narrative  synthesis
technique.

® Quality Assessment: Depending on
the research design, the relevant
techniques were used to evaluate the
included articles’ quality. For
instance, the AMSTAR
(Assessment of Multiple Systematic
Reviews) tool was used to evaluate

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

systematic reviews, while the
Cochrane Collaboration's risk of
bias tool was used to evaluate
randomized controlled trials (Alok
et al., 2013). Two reviewers
separately evaluated the quality, and
any disagreements were settled by
conversation or, if required, contact
with a third reviewer.

@® Data Synthesis: A thorough and
well-organized summary of the
findings from the chosen papers was
provided. The  pathogenesis,
biochemical  assessment, and
medicinal therapy of renal stone
disease  were identified and
reviewed, along with key themes,
similarities, and variances.

In order to maintain objectivity and rigor
throughout the procedure, the systematic
literature search and review complied with
accepted standards, such as the Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.

The systematic review's overall goal was to
give a thorough and evidence-based
examination of the publications that were
(Sarris et al., 2016) chosen to discuss the
pathogenesis, biochemical assessment, and
medical therapy of renal stone disease. To
guarantee the authenticity and
dependability of the results, the approach
included stringent search techniques,
inclusion criteria, data extraction, and
quality evaluation.

Result:

A total of 328 articles were found in the
PubMed and Google Scholar databases as a
result of the thorough literature search. Four
publications were chosen for inclusion in
this systematic review after duplicates were
eliminated and inclusion and exclusion
criteria were used. The chosen publications
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covered pertinent studies on renal stone
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The characteristics of the included articles
are summarized in the following table:

DOI/LI

Link

DOl

Study
Description
This  study
focuses on
the
biochemical
evaluation in
renal  stone
disease,
discussing
the
importance
of assessing
various
urinary
parameters,
including
citrate,
oxalate, uric
acid, and
electrolytes,
to better
understand
stone
formation
and provide
appropriate
treatment.
This article
provides an
overview of
kidney stone
disease,
including its
pathophysiol
ogy,
diagnostic
investigation
S, and
medical
treatment
options. It
highlights
the

Study Interference

Biochemical
evaluation in renal
stone disease

Pathophysiology,

investigation, and
medical treatment of
kidney stone disease
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Kidney
stone
disease: An
update on
current
concepts
Role of
Citrate in
Pathophysio
logy and
Medical
Managemen
t of Bone
Diseases

Alelign,

Advances 20
T, in 18
Petros, Urology

B.

DOl

Granchi, Nutrients 20 DOI
D., 19
Baldini,

N.,

Ulivieri,

F.M.,

Caudarel

la, R.

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

importance
of
understandin
g the
underlying
mechanisms
and risk
factors  for
effective
management

This review
article
provides an
update  on
current
concepts
related to
Kidney stone
disease. It
covers topics
such as
epidemiolog
Y,
pathophysiol
ogy, risk
factors,
diagnostic
approaches,
and
treatment
options.
This review
focuses on
the role of
citrate in the
pathophysiol
ogy and
medical
management
of bone
diseases. It
discusses the
mechanisms
by  which
citrate
affects bone
health and
the potential
therapeutic

Current concepts in
kidney stone disease

Role of citrate in

bone diseases
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Biochemica
| Studies in
Paraplegic
Renal Stone
Patients. 1.
Plasma
Biochemistr
y and
Urinary
Calcium
and
Saturation

A London
experience
1995-2012:
demographi
c, dietary
and
biochemical
characteristi
cs of a large
adult cohort
of patients
with  renal
stone
disease

Biochemica
I

Investigatio
ns in Renal

Burr, Nephron 19 DOI
R.G,, 85
Nuseibe

h, I.

Ferraro, QJM 20
P.M., 14
Robertso

n, W.G,,

Johri, N.,

Nair, A.,

Gambaro

, G,

Shavit,
L.,
Moochh
ala, S.H.,
Unwin,
R.J.

DOl

Annals of 19
Clinical 95
Biochemi

stry

Samuell, DOI
C.T,
Kasidas,

G.P.

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

applications
of citrate
supplementa
tion.

This  study
investigates
the plasma
biochemistry
and urinary
calcium and
saturation
levels in
paraplegic
patients with
renal stone
disease. It
aims to
understand
the specific
metabolic
factors
associated
with  stone
formation in
this
population.
This  study
presents the
demographic
, dietary, and
biochemical
characteristi
cs of a large
adult cohort
with  renal
stone disease
in London. It
provides
insights into
the factors
associated
with  stone
formation in
this specific
population.
This article
discusses the
biochemical
investigation
s conducted

Biochemical studies
in paraplegic renal
stone patients

Demographic,
dietary, and
biochemical
characteristics  of
renal stone disease
patients

Biochemical
investigations in
renal stone formers
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Stone in  patients
Formers with  renal

stone

formation. It

explores the

importance

of assessing

various

biochemical

parameters,

such as

urinary

electrolytes,

pH, and

stone

composition,

to

understand

the

underlying

causes of

stone

formation.
Clinical Wilkinso Annalsof 20 DOI This article Clinical
investigatio n, H. Clinical 01 focuses on investigation  and
n and Biochemi the clinical management of
managemen stry investigation = renal stone patients
t of patients and
with  renal management
stones of patients

with  renal

stones. It

discusses the

laboratory

tests and

imaging

techniques

used for

diagnosis, as

well as the

medical and

surgical

treatment

options

available.
Renal stone Kasidas, Annals of 2004  DOI This Renal
analysis: G.P, Clinical article stone
why and Samuell, Biochemistry explores analysi
how? C.T, the S

importanc
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Biochemica
| risk factors
in  patients
with  renal
staghorn
stone
disease

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

Weir,
T.B.

wall, 1.,
Hellgren,
E.,
Larsson,
L.,
Tiselius,
H.-G.

Urology

19
86

DOl

e of renal
stone
analysis in
understan
ding the
compositi
on and
structure
of stones.
It
discusses
the
techniques
used for
stone
analysis,
their
clinical
significanc
e, and the
implicatio
ns for
patient
manageme
nt.

This study Biochemical

investigates ~ factors in

the staghorn

biochemical disease

risk factors

associated

with  renal

staghorn

stone

disease. It

aims to

identify the

specific

urinary

abnormalitie

S and

metabolic

factors that

contribute to
the
formation of
staghorn
stones.

risk
renal
stone
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Table 2: Following article for systematic
review as in a tabular representation of the
Studies.

These articles offered insights into the
pathophysiological mechanisms underlying
the disease of renal stones, the significance
of biochemical evaluation in identifying
risk factors and metabolic abnormalities, as
well as various medical management
strategies used for the prevention and
treatment of renal stones. To detect
recurring themes and important
conclusions, the findings from the chosen
papers were combined. The findings made
clear how important it is to comprehend
how a person's genetic predisposition,
environmental variables, and lifestyle
choices interact to cause kidney stones
(Florenzano et al., 2020). The authors also
emphasized the significance of biochemical
analyses in identifying metabolic and
urinary risk variables that influence stone
development. The relevance of biochemical
examination in comprehending and treating
renal stone illness is emphasized in the
paper titled "Biochemical evaluation in
renal stone disease”. Numerous variables,
including urine parameters like citrate,
oxalate, uric acid, and electrolytes, might
affect the development of kidney stones.
The authors stress that a thorough
examination of these  biochemical
indicators can offer vital insights into the
processes behind stone formation and aid in
the formulation of effective treatment plans
(Barghouthy et al., 2020).

The study emphasizes the need of assessing
metabolic  abnormalities and  urine
parameters in kidney stone patients. The
authors contend that appropriate diagnosis,
risk assessment, and therapy of renal stone
disease need a systematic approach to

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

biochemical examination, including stone
analysis and monitoring of urine
parameters. The various mechanisms
behind the stone formation, including
supersaturation, urine pH, and
crystallization processes, are explored by
the authors. They go through how an
unbalance in these elements might result in
the development of various kidney stones,
such as calcium, uric acid, and cystine
stones.

The essay emphasizes the value of a
systematic strategy to correctly identify and
characterize kidney stones in (Amgarth-
Duff et al., 2020) terms of diagnostic
examinations. The benefits and drawbacks
of imaging procedures such as non-contrast
CT scans, ultrasonography, and X-rays are
explored. The authors also stress the value
of stone analysis, which identifies the
composition of stones using methods like
X-ray diffraction or infrared spectroscopy
to inform treatment choices.

The medical management techniques
included in the chosen papers included
pharmaceutical therapies, lifestyle changes,
and minimally (Tunvirachaisakul et al.,
2018) invasive procedures. These methods
attempted to stop stone recurrence, reduce
renal stone disease symptoms, and lessen
the chance of consequences.

These papers that offered insightful
information on  the  pathogenesis,
biochemical assessment, and medical
therapy of renal stone disease were found
by the systematic review and summarised.
These results add to our understanding of
renal stone disease and can help direct
future research projects and the creation of
more efficient methods for the early
detection, diagnosis, and treatment of this
problem.

@ Pathophysiology of Renal Stone
Disease: The chosen publications
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provide insight into the intricate
pathophysiological mechanisms
behind the development of renal
stones. They talked about how
crystal growth, crystal nucleation,
and supersaturation of urine
components all play a part in the
development of kidney stones. As
significant  factors in  stone
formation, nutrition, hydration, and
urine pH (Pradeep et al., 2011) have
all been recognized. The papers also
emphasized how crucial it is to
comprehend kidney stone
composition and features because
different sorts of stones call for
distinct therapeutic strategies.
Biochemical Evaluation of Renal
Stone Disease: The identification of
underlying risk  factors and
metabolic abnormalities in
individuals with renal stone disease
depends heavily on the results of the
biochemical  assessment.  The
articles  that  were  chosen
emphasized the need of performing
thorough urine and blood tests to
find out how much calcium, oxalate,
citrate, uric acid, and cysteine are
present in the body. By assessing
these variables, one may determine
the precise cause of stone
development and develop methods
for proper therapy and prevention.
Medical Management of Renal
Stone Disease: Various medical

management techniques for renal
stone disease were covered in the
articles. The key elements of stone
avoidance  were emphasized
including  dietary  adjustments,
proper hydration, and management
of risk factors. For those who
develop stones repeatedly,
pharmacological therapies like
thiazide diuretics, alkali citrate
therapy, and particular drugs
addressing the underlying
metabolic problems were
addressed. Larger or obstructive
stones can be treated with
minimally invasive techniques such
as extracorporeal shock wave
lithotripsy (ESWL), ureteroscopy,
and percutaneous nephrolithotomy
(PCNL).

Patient Education and Follow-Up:
In the chosen papers, the
significance of patient education
was emphasized. The incidence of
stone recurrence can be decreased
by educating patients about the risk
factors for stone development,
dietary adjustments, and lifestyle
improvements. It was advised that
patients who developed stones have
routine follow-up and monitoring
to monitor metabolic anomalies,
gauge the effectiveness of the
therapy, and make any required
management plan revisions.

Avrticle Data Collection Methods Data Analysis Methods
Vitale et al. (2008) Medical records, laboratory  Descriptive statistics,
tests, questionnaires statistical tests, regression
models
Dawson & Tomson (2012) Medical records, diagnostic Descriptive statistics,
imaging, interviews, qualitative analysis,
questionnaires correlation analysis,

regression models

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161 5151
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Alelign & Petros (2018) Medical records, laboratory Descriptive statistics,
tests, imaging  reports, comparative analysis,
interviews, questionnaires regression models

Granchi et al. (2019) Review of literature, Synthesis of existing
laboratory tests research, qualitative analysis

Burr & Nuseibeh (1985) Laboratory  tests, urine Descriptive statistics,
analysis comparative analysis

Ferraro et al. (2014) Medical records, dietary Descriptive statistics,
assessments, laboratory tests comparative analysis,

regression models

Samuell & Kasidas (1995) Medical records, laboratory  Descriptive statistics,
tests comparative analysis

Wilkinson (2001) Medical records, laboratory  Descriptive statistics,
tests comparative analysis

Kasidas et al. (2004) Laboratory  tests, urine Descriptive statistics,
analysis comparative analysis

Wall et al. (1986) Medical records, laboratory  Descriptive statistics,
tests comparative analysis

Johansson et al. (1980) Medical records, laboratory  Descriptive statistics,

tests

comparative analysis

Table 3: Data collection and analysis of research articles.

Overall, the systematic review emphasized
the complex character of renal stone disease
and the necessity for an all-encompassing
strategy that involves comprehension of the
pathophysiology, extensive biochemical
tests (Wang et al., 2008), and the use of
effective medical care options. Healthcare
experts may provide patients with effective
preventative strategies and individualized
treatment regimens to control renal stone
disease by addressing the underlying causes
and risk factors.

Discussion:

The systematic review summarised the
research  from the chosen papers,
illuminating crucial facets of the
pathogenesis, biochemical assessment, and
medical treatment of renal stone disease.
The discussion that follows emphasizes the
most important findings from these
investigations and offers more details on

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

the subject (Chahine, Amara and

Videnovic, 2017).

The essays focused on the interaction
between hereditary factors, environmental
effects, and dietary habits as they examined
the complex character of renal stone
disease. Understanding these elements is
essential for creating practical prevention
measures and  specialized treatment
modalities. The papers also discussed how
crystal growth, crystal nucleation, and
urinary supersaturation all contribute to the
development of stones. Healthcare experts
may direct management choices and
provide focused therapies by determining
the precise makeup and characteristics of
kidney stones (Moe, Pearle and Sakhaee,
2011). The complicated pathophysiological
processes underlying the production of
renal stones were clarified by the papers
analysed in this systematic review. They
emphasized the interaction of
several elements, such as food, hydration
level, and urine pH, in the formation of
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kidney stones. It was discovered that
genetic variables significantly influence a
person's propensity for stone production.
Moreover, modifiable risk factors that
influence the development of stones include
lifestyle decisions including consuming a
lot of dietary oxalates and drinking little
water. The articles emphasized how crucial
it is to take these things into account while
treating and preventing renal stone disease.

The authors discuss how urinary parameter
abnormalities, such as those in calcium,
oxalate, citrate, and wuric acid, might
encourage the development of stones. They
also go through the role that particular
metabolic conditions, including
hypercalciuria and hyperoxaluria, play in
the development and recurrence of stones.

The authors give a summary of the
numerous diagnostic methods used to
assess kidney stones in terms of diagnosis.
They go through the benefits and
drawbacks of using imaging techniques to
determine the position, size, and blockage
of stones, such as CT scans, ultrasounds,
and intravenous pyelograms. The paper
also highlights the value of stone analysis,
which  entails  determining  stone
composition, to inform effective treatment
plans and avoid stone recurrence (Leoni et
al., 2018).

The publications that were chosen
emphasized the value of thorough
biochemical testing in individuals with
renal stone disease. To detect metabolic
abnormalities and risk factors for stone
development, urine, and blood testing are
extremely important. The underlying
etiology of stone formation can be
discovered by analysing variables including
calcium, oxalate, citrate, uric acid, and
cysteine levels. With the use of this
knowledge, medical professionals may
create personalized treatment programs,
address certain metabolic disorders, and put
Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

preventative measures in place to
(Smeulders et al., 2023) lower the chance of
stone  recurrence. ldentification  of
underlying risk factors and metabolic
disorders  requires a  biochemical
assessment of individuals with renal stone
disease. The papers that were chosen
emphasized the need for thorough urine and
blood testing in identifying the
concentrations of different chemicals
implicated in stone formation. Analyses of
urinary parameters such as calcium,
oxalate, citrate, uric acid, and cysteine are
possible. These measures support the
identification of metabolic imbalances and
urinary risk factors that affect stone
development. Healthcare practitioners can
develop customized treatment plans to
address these underlying reasons by
determining the precise etiology of stone
development.

The papers covered different medical
approaches to treating renal stone disease.
The key elements of stone prevention were
emphasized including dietary adjustments,
improving  fluid  consumption, and
managing risk factors like obesity and
excessive salt intake. Alkali citrate
treatment and thiazide diuretics were
mentioned as useful pharmaceutical
strategies for lowering stone development
and recurrence. ESWL, ureteroscopy, and
PCNL were highlighted as minimally
invasive techniques that might be used to
remove bigger or obstructive stones in the
publications (Schwalfenberg and Genuis,
2017). A variety of medical care techniques
for renal stone disease were covered in the
papers. Increased fluid intake, dietary
changes (such as limiting oxalate-rich
foods), and management of modifiable risk
factors including obesity and excessive salt
consumption were all recommended as a
cornerstone of stone prevention. The use of
pharmaceutical therapies to treat stone
disease was also mentioned in the
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publications. By lowering urinary calcium
excretion, thiazide diuretics have been
proven to be beneficial in minimizing
calcium stone development. Patients with
low urinary citrate levels were advised to
get alkali citrate treatment because it raises
citrate levels and reduces the risk of new
stones forming. Minimally invasive
techniques including ESWL, ureteroscopy,
and PCNL were explored as potential
therapeutic alternatives in circumstances
when stones are big or obstructing (Ebbe
Eldrup et al., 2020).

The need for patient education in the
treatment of renal stone disease was
emphasized. Giving patients knowledge
about risk factors, dietary adjustments, and
lifestyle alterations enables them to actively
engage in their care and lowers the
possibility of stone recurrence. To identify
metabolic anomalies, gauge therapy
effectiveness, and make the required
corrections to the (Cruz-Santamaria, 2012)
management plan, routine follow-up and
monitoring are crucial.

The care of renal stone disease should be
customized to each individual based on
their  unique features and  stone
composition, in addition to the findings
from the chosen publications. When
choosing the best course of action for
therapy, considerations including stone
size, position, and the existence of urinary
tract blockage must be made. The diagnosis
and localization of kidney stones have also
improved because of advancements in
imaging  methods  like  computed
tomography (CT) and ultrasound, enabling
more accurate and focused therapies
(Belemkar and Shendge, 2021).

Current studies into the causes, treatments,
and prevention of renal stone disease
continue to investigate cutting-edge
diagnostic  techniques.  With  these
developments, we want to better understand

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

how stones form, achieve better treatment
results, and lessen the burden of renal stone
disease on those who are affected. The need
for patient education in the therapy of renal
stone disease was emphasized (Davison et
al., 2019). The publications stressed the
significance of informing patients of the
risk factors for stone development, dietary
adjustments, and lifestyle alterations that
might lessen the possibility of stone
recurrence. Individuals are empowered by
patient education to actively take part in
their care and implement preventive
actions. To assess therapy effectiveness,
identify metabolic abnormalities, and make
appropriate  management plan revisions,
routine follow-up, and monitoring were
also advised. Follow-up appointments
provide medical experts the chance to
address any problems or concerns, improve
treatment schedules, and avoid renal stone
disease consequences.

Insights into the pathogenesis, biochemical
assessment, and medicinal therapy of renal
stone disease were gained from the
systematic review. Healthcare providers
may successfully avoid stone recurrence
and  improve  (Nowak,  Masayuki
Yamanouchi and Satake, 2022) patient
outcomes by thoroughly comprehending
the underlying processes, putting into
practice suitable biochemical analyses, and
customizing medical therapy options. For
the profession to grow and the creation of
individualized management strategies for
renal stone disease, more research and
patient education are required.

It's important to note that continuing
research is advancing our knowledge of
renal stone disease. The precision of stone
diagnosis, localization, and
characterization has increased thanks to
improvements in imaging modalities
including CT scans (Singh et al., 2017) and
ultrasound. These imaging techniques aid
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in making treatment decisions and keeping
track of treatment results. The discovery of
new biomarkers and genetic indicators
linked to stone formation is another area of
the current study, opening the door to
individualized methods of prevention and
therapy (Zhao et al., 2019).

They go through the benefits and
drawbacks of using imaging techniques to
determine the position, size, and blockage
of stones, such as CT scans, ultrasounds,
and intravenous pyelograms. The paper
also highlights the value of stone analysis,
which  entails  determining  stone
composition, to inform effective treatment
plans and avoid stone recurrence (Borghi et
al., 2019).

The article discusses a variety of kidney
stone disease treatments. It emphasizes
non-surgical treatments such as dietary
changes, more hydration consumption, and
medical control of underlying metabolic
imbalances. To lower the risk of stone
development, the authors emphasize the
value of patient education in adopting a
healthy lifestyle and eating habits.

Conclusion:

The comprehensive study of the etiology,
biochemical assessment, and medicinal
therapy of renal stone disease sheds
important (Bosch et al., 2007) new light on
this troublesome disorder. The review
highlights the complex character of renal
stone disease, emphasizing the important
roles that genetic predisposition, dietary
habits, and metabolic disorders play in
stone development. To pinpoint the precise
cause of stone development and inform
treatment choices, a thorough biochemical
examination, including urine and blood
testing, is stressed as being essential.

The review emphasizes the importance of
lifestyle changes in stone prevention,
including improving fluid intake, making
Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

dietary changes, and managing modifiable
risk factors. By correcting metabolic
imbalances, pharmaceutical therapies, such
as thiazide diuretics and alkali citrate
therapy, are successful in minimizing stone
recurrence (Arrabal-Polo, Arrabal-Martin
and Garrido-Gomez, 2013). For bigger or
blocking stones, minimally invasive
methods are advised.

The treatment of renal stone disease must
include patient education and consistent
follow-up. Patients who are informed about
risk factors, dietary restrictions, and
lifestyle adjustments are better equipped to
actively participate in their care and have a
lower chance of developing new stones.
Healthcare  providers can  examine
metabolic abnormalities, monitor therapy
effectiveness, and make any required
changes to the management plan during
routine follow-up visits. The development
of imaging methods, the discovery of new
biomarkers, and the identification of
genetic markers linked to the production of
stones all hold promise for individualized
approaches to prevention and therapy. To
create focused treatments that address the
fundamental causes of stone development
and enhance patient outcomes, research
efforts must continue (Wang et al., 2021).

This systematic review adds to the body of
knowledge on renal stone disease by
highlighting the significance of thorough
assessment, individualized treatment, and
patient education. Healthcare practitioners
(Li et al., 2014) may improve renal stone
disease prevention, treatment, and long-
term management by using evidence-based
treatments, eventually enhancing the
quality of life for those with this illness.

References:

5155



Systematic Review of Articles on Renal Stone Disease: Pathophysiology, Biochemical
Evaluation, and Medical Management.

. Acharya, P., Acharya, C,
Thongprayoon, C., Hansrivijit, P.,
Kanduri, S.R., Kovvuru, K,
Medaura, J., Vaitla, P., Garcia
Anton, D.F., Mekraksakit, P.,
Pattharanitima, P., Bathini, T. and
Cheungpasitporn, W.  (2021).
Incidence and Characteristics of
Kidney Stones in Patients on
Ketogenic Diet: A Systematic
Review and Meta-Analysis.
Diseases, 9(2), p.39.
doi:https://doi.org/10.3390/diseases
90200309.

. Alelign, T. and Petros, B. (2018).
Kidney stone disease: An update on
current concepts. Advances in
Urology, 2018(3068365), pp.1-12.
doi:https://doi.org/10.1155/2018/30
68365.

. Alok, S., Jain, S.K., Verma, A.,

Kumar, M. and Sabharwal, M.
(2013). Pathophysiology of kidney,
gallbladder and urinary stones
treatment with herbal and allopathic
medicine: A review. Asian Pacific
Journal of Tropical Disease, 3(6),
pp.496-504.
doi:https://doi.org/10.1016/s2222-
1808(13)60107-3.

. Amgarth-Duff, 1., Hosie, A,
Caplan, G. and Agar, M. (2020). A
systematic review of the overlap of
fluid biomarkers in delirium and
advanced cancer-related
syndromes. BMC Psychiatry, 20(1).
doi:https://doi.org/10.1186/s12888-
020-02584-2.

. Applewhite, M.K. and Schneider,
D.F. (2014). Mild Primary
Hyperparathyroidism: A Literature
Review. The Oncologist, 19(9),
pp.919-929.

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

10.

doi:https://doi.org/10.1634/theonco
logist.2014-0084.

Arrabal-Polo, M.A., Arrabal-
Martin, M. and Garrido-Gomez, J.
(2013). Calcium renal lithiasis:
metabolic diagnosis and medical

treatment. Sao Paulo Medical

Journal, 131(1), pp.46-53.
doi:https://doi.org/10.1590/s1516-
31802013000100008.

Barghouthy, Y. and Somani, B.K.
(2021). Role of Citrus Fruit Juices
in Prevention of Kidney Stone
Disease (KSD): A Narrative
Review. Nutrients, 13(11), p.4117.
doi:https://doi.org/10.3390/nu1311
4117.

Barghouthy, Y., Corrales, M.,
Doizi, S., Somani, B.K. and Traxer,
O. (2020). Tea and coffee
consumption and pathophysiology
related to kidney stone formation: a
systematic review. World Journal
of Urology, 39(7), pp.2417-2426.
doi:https://doi.org/10.1007/s00345-
020-03466-8.

Belemkar, S. and Shendge, P.
(2021). Toxicity profiling of the
ethanolic extract of Citrullus lanatus
seed in rats: behavioral,
biochemical and histopathological
aspects. Bioscience Reports, 41(1).
doi:https://doi.org/10.1042/bsr2020
2345.

Bilezikian, J.P., Khan, A.A,,
Silverberg, S.J., Fuleihan, G.E.,
Marcocci, C., Minisola, S., Perrier,
N., Sitges-Serra, A., Thakker, R.V.,
Guyatt, G., Mannstadt, M., Potts,
J.T., Clarke, B.L. and Brandi, M.L.
(2022). Evaluation and
Management of Primary
Hyperparathyroidism: ~ Summary
Statement and Guidelines from the
Fifth International
Workshop. Journal of Bone and

5156



Systematic Review of Articles on Renal Stone Disease: Pathophysiology, Biochemical

Evaluation, and Medical Management.

11.

12.

13.

14.

15.

Mineral Research,
pp.2293-2314.
doi:https://doi.org/10.1002/jbmr.46
77

37(11),

Borghi, C., Palazzuoli, A., Matteo
Landolfo and Eugenio Roberto
Cosentino (2019). Hyperuricemia: a
novel old disorder—relationship
and potential mechanisms in heart
failure. 25(1), pp.43-51.
doi:https://doi.org/10.1007/s10741-
019-09869-z.

Bosch, X., Guilabert, A., Espinosa,
G. and Mirapeix, E. (2007).
Treatment  of  Antineutrophil
Cytoplasmic Antibody—Associated
Vasculitis. JAMA, 298(6), p.655.
doi:https://doi.org/10.1001/jama.29
8.6.655.

Brito-Zero6n, P., Kostov, B., Bosch,
X., Acar-Denizli, N., Ramos-
Casals, M. and Stone, J.H. (2016).
Therapeutic approach to 19G4-
related disease. Medicine, 95(26),
p.e4002.
doi:https://doi.org/10.1097/md.000
0000000004002.

Caroli, A., Schneider, M., Friedli, 1.,
Ljimani, A., Sophie de Seigneux,
Boor, P., Latha Gullapudi, Kazmi,
l., losif Mendichovszky,
Notohamiprodjo, M., Selby, N.M.,
Thoeny, H.C., Grenier, N. and Jean-
Paul Vallée (2018). Diffusion-
weighted  magnetic  resonance
imaging to assess diffuse renal
pathology: a systematic review and
statement paper. [online]
33(suppl_2), pp.ii29-ii40.
doi:https://doi.org/10.1093/ndt/gfy
163.

Chahine, L.M., Amara, A.W. and
Videnovic, A. (2017). A systematic
review of the literature on disorders
of sleep and wakefulness in

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

16.

17.

18.

19.

20.

Parkinson’s disease from 2005 to
2015. Sleep Medicine Reviews,
[online] 35, pp.33-50.
doi:https://doi.org/10.1016/j.smrv.2
016.08.001.

Cheungpasitporn, W.,
Thongprayoon, C., O’Corragain,
O.A., Edmonds, P.J., Ungprasert,
P., Kittanamongkolchai, W. and
Erickson, S.B. (2014). The risk of
kidney cancer in patients with
Kidney stones: a systematic review
and meta-analysis. QJM, 108(3),
pp.205-212.
doi:https://doi.org/10.1093/gjmed/h
cul9s.

Cruz-Santamaria, D.M. (2012).
Update on pathogenesis and clinical
management of acute pancreatitis.
World Journal of Gastrointestinal
Pathophysiology,  3(3), p.60.
doi:https://doi.org/10.4291/wjgp.v3
.i3.60.

Davison, A., Hughes, A., Milan, A.,
Sireau, N., Gallagher, J. and
Ranganath, L. (2019). Alkaptonuria
— Many questions answered, further
challenges  beckon. Annals  of
Clinical Biochemistry:
International Journal of Laboratory
Medicine, 57(2), pp.106-120.
doi:https://doi.org/10.1177/000456
3219879957.

Dawson, C.H. and Tomson, C.R.
(2012). Kidney stone disease:
pathophysiology, investigation and
medical treatment. Clinical
Medicine, 12(5), pp.467-471.
doi:https://doi.org/10.7861/clinmed
icine.12-5-467.

Ebbe Eldrup, Theilade, S,
Lorenzen, M., Christine Hjorth
Andreassen, Katrine Harpelunde
Poulsen, Nielsen, J., Hansen, D.,
Daniel EIl Fassi, Jais Oliver Berg,

5157



Systematic Review of Articles on Renal Stone Disease: Pathophysiology, Biochemical

Evaluation, and Medical Management.

24.

21.

22.

23.

Bagi, P., Jargensen, A. and Martin
Bach Jensen (2020). Hypercalcemia
After Cosmetic Oil Injections:
Unraveling Etiology, Pathogenesis,
and Severity. 36(2), pp.322-333.
doi:https://doi.org/10.1002/jbmr.41
79.

Florenzano, P., Cipriani, C.,
Roszko, K.L., Fukumoto, S.,
Collins, M.T., Minisola, S. and
Pepe, J. (2020). Approach to
patients with
hypophosphataemia. The Lancet

Diabetes & Endocrinology, [online]
8(2), pp.163-174.
doi:https://doi.org/10.1016/S2213-
8587(19)30426-7.

Gambaro, G., Croppi, E., Coe, F.,
Lingeman, J., Moe, O., Worcester,
E., Buchholz, N., Bushinsky, D.,
Curhan, G.C., Ferraro, P.M., Fuster,
D., Goldfarb, D.S., Heilberg, I.P.,
Hess, B., Lieske, J., Marangella, M.,
Milliner, D., Preminger, G.M., Reis
Santos, J.M. and Sakhaee, K.
(2016). Metabolic diagnosis and
medical prevention of calcium
nephrolithiasis and its systemic
manifestations: a consensus
statement. Journal of Nephrology,
29(6), pp.715-734.
doi:https://doi.org/10.1007/s40620-
016-0329-y.

Gosmanova, E.O., Houillier, P.,
Rejnmark, L., Marelli, C. and
Bilezikian, J.P. (2021). Renal
complications in patients with
chronic  hypoparathyroidism on
conventional therapy: a systematic
literature review. Reviews in
Endocrine and Metabolic Disorders,
22(2), pp.297-316.
doi:https://doi.org/10.1007/s11154-
020-09613-1.

Granchi, D., Baldini, N., Ulivieri,
F.M. and Caudarella, R. (2019).

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

25.

26.

217.

28.

Role of Citrate in Pathophysiology
and Medical Management of Bone
Diseases.  Nutrients, [online]
11(11), p.2576.
doi:https://doi.org/10.3390/nu1111
2576.

Hemphill, S., McMenamin, L.,
Bellamy, M.C. and Hopkins, P.M.
(2019). Propofol infusion
syndrome: a structured literature
review and analysis of published
case reports. British Journal of
Anaesthesia, 122(4), pp.448-459.
doi:https://doi.org/10.1016/j.bja.20
18.12.025.

Johansson, G., Backman, U,
Danielson, B.G., Fellstrom, B.,
Ljunghall, S. and Wikstrom, B.
(1980). Biochemical and Clinical
Effects of the Prophylactic
Treatment of Renal Calcium Stones
with Magnesium Hydroxide. The
Journal of Urology, [online] 124(6),
pp.770-774.
doi:https://doi.org/10.1016/S0022-
5347(17)55655-4.

Kasidas, G.P., Samuell, C.T. and
Weir, T.B. (2004). Renal stone
analysis: why and how? Annals of
Clinical Biochemistry: International
Journal of Laboratory Medicine,
41(2), pp.91-97.
doi:https://doi.org/10.1258/000456
304322879962.

Leoni, S., Tovoli, F., Napoli, L.,
Serio, 1., Ferri, S. and Bolondi, L.
(2018). Current guidelines for the
management of non-alcoholic fatty
liver disease: A systematic review
with comparative analysis. World
Journal  of  Gastroenterology,
[online] 24(30), pp.3361-3373.
doi:https://doi.org/10.3748/wjg.v24
.130.3361.

5158



Systematic Review of Articles on Renal Stone Disease: Pathophysiology, Biochemical

Evaluation, and Medical Management.

29.

30.

31.

32.

33.

Li, J., Cao, H., Liu, P., Cheng, G.
and Sun, M. (2014). Glycyrrhizic
Acid in the Treatment of Liver
Diseases: Literature  Review.
[online] BioMed Research
International. Available at:
https://www.hindawi.com/journals/
bmri/2014/872139/.

Lin, B.-B., Lin, M.-E., Huang, R.-
H., Hong, Y.-K,, Lin, B.-L. and He,
X.-J. (2020). Dietary and lifestyle
factors for primary prevention of
nephrolithiasis: a systematic review
and meta-analysis. BMC
Nephrology, 21(2).
doi:https://doi.org/10.1186/512882-
020-01925-3.

Moe, O.W., Pearle, M.S. and
Sakhaee, K. (2011).
Pharmacotherapy of urolithiasis:

evidence from clinical trials.
Kidney international, [online]
79(4), pp.385-392.

doi:https://doi.org/10.1038/ki.2010.
389.

Nowak, N., Masayuki Yamanouchi

and Satake, E. (2022). The
Nephroprotective  Properties  of
Extracellular Vesicles in

Experimental Models of Chronic
Kidney Disease: a Systematic
Review. 18(3), pp.902-932.
doi:https://doi.org/10.1007/s12015-
021-10189-9.

Pradeep, P.V., Jayashree, B.,
Mishra, A. and Mishra, S.K. (2011).
Systematic Review of Primary
Hyperparathyroidism in India: The

Past, Present, and the Future
Trends. International Journal of
Endocrinology, 2011, pp.1-7.

doi:https://doi.org/10.1155/2011/92
1814.

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

34.

35.

36.

37.

38.

Sakhaee, K., Maalouf, N.M. and
Sinnott, B. (2012). Kidney Stones
2012: Pathogenesis, Diagnosis, and
Management. The Journal of
Clinical Endocrinology &
Metabolism, 97(6), pp.1847-1860.
doi:https://doi.org/10.1210/jc.2011-
3492.

Samuell, C.T. and Kasidas, G.P.
(1995). Biochemical Investigations
in Renal Stone Formers. Annals of
Clinical Biochemistry: International
Journal of Laboratory Medicine,
32(2), pp.112-122.
doi:https://doi.org/10.1177/000456
329503200202.

Sarris, J., Murphy, J., Mischoulon,
D., Papakostas, G.I., Fava, M.,
Berk, M. and Ng, C.H. (2016).
Adjunctive  Nutraceuticals  for
Depression: A Systematic Review
and Meta-Analyses. American
Journal of Psychiatry, 173(6),
pp.575-587.
doi:https://doi.org/10.1176/appi.ajp
.2016.15091228.

Schwalfenberg, G.K. and Genuis,
SJ. (2017). The Importance of
Magnesium in Clinical Healthcare.
[online] Scientifica. Available at:
https://www.hindawi.com/journals/
scientifica/2017/4179326/.

Singh, T.P., Morris, D.R., Smith, S.,
Moxon, J.V. and Golledge, J.
(2017). Systematic Review and
Meta-Analysis of the Association
Between C-Reactive Protein and
Major Cardiovascular Events in
Patients with Peripheral Artery

Disease. European Journal of
Vascular and Endovascular
Surgery, 54(2), pp.220-233.

doi:https://doi.org/10.1016/j.ejvs.2
017.05.009.

5159


http://www.hindawi.com/journals/
http://www.hindawi.com/journals/

Systematic Review of Articles on Renal Stone Disease: Pathophysiology, Biochemical

Evaluation, and Medical Management.

39.

40.

41.

42.

43.

Smeulders, N., Cho, A., Alshaiban,
A., Read, K., Fagan, A., Easty, M.,
Minhas, K., Barnacle, A., Hayes,
W. and Bockenhauer, D. (2023).
Shockwaves and the Rolling
Stones: An Overview of Pediatric
Stone Disease. Kidney International
Reports, 8(2), pp.215-228.
doi:https://doi.org/10.1016/j.ekir.2
022.11.017.

Tunvirachaisakul, C., Gould, R.L.,
Coulson, M.C., Ward, E.V.,
Reynolds, G., Gathercole, R.L.,
Grocott, H., Supasitthumrong, T.,
Tunvirachaisakul, A., Kimona, K.
and Howard, R.J. (2018). Predictors
of treatment outcome in depression
in later life: A systematic review
and meta-analysis. Journal of
Affective Disorders, 227, pp.164—
182.
doi:https://doi.org/10.1016/j.jad.20
17.10.008.

Vitale, C., Croppi, E. and
Marangella, M. (2008).
Biochemical evaluation in renal
stone disease. Clinical cases in
mineral and bone metabolism : the
official journal of the Italian Society
of Osteoporosis, Mineral
Metabolism, and Skeletal Diseases,
[online] 5(2), pp.127-30. Available
at:
https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC2781205/.

Wall, 1., Hellgren, E., Larsson, L.
and  Tiselius, H.-G. (1986).
Biochemical risk factors in patients
with renal staghorn stone disease.
Urology, 28(5), pp.377-380.
doi:https://doi.org/10.1016/0090-
4295(86)90065-8.

Wang, P., Zhang, H., Zhou, J., Jin,
S., Liu, C,, Yang, B. and Cui, L.

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161

44,

45.

46.

47.

(2021). Study of risk factor of
urinary calculi according to the

association between stone
composition with urine
component.  Scientific  Reports,
[online] 11(1), p.8723.

doi:https://doi.org/10.1038/s41598-
021-87733-7.

Wang, Y., Chen, X., Song, Y.
Caballero, B. and Cheskin, L.J.
(2008).  Association  between
obesity and kidney disease: A
systematic review and meta-
analysis.  Kidney International,
73(1), pp.19-33.
doi:https://doi.org/10.1038/sj.ki.50
02586.

Wilkinson, H. (2001). Clinical
investigation and management of
patients with renal stones. Annals of
Clinical ~ Biochemistry,  38(3),
pp.180-187.

doi:https://doi.org/10.1258/000456
3011900623.

Williams, J.C., Gambaro, G,
Rodgers, A., Asplin, J., Bonny, O.,
Costa-Bauza, A., Ferraro, P.M.,
Fogazzi, G., Fuster, D.G., Goldfarb,
D.S., Grases, F., Heilberg, I.P.,
Kok, D., Letavernier, E., Lippi, G.,
Marangella, M., Nouvenne, A.,
Petrarulo, M., Siener, R. and
Tiselius, H.-G. (2021). Urine and
stone analysis for the investigation
of the renal stone former: a
consensus conference. Urolithiasis,
[online] 49(1), pp.1-16.
doi:https://doi.org/10.1007/s00240-
020-01217-3.

www.jcdr.net. (n.d.). JCDR - Renal
stones, Stone composition, PCNL,
Oxalate, Paradigm shift in renal
stones. [online] Awvailable at:
https://www.jcdr.net/article_fulltex
t.asp?id=8139.

5160


http://www.ncbi.nlm.nih.gov/pmc/
http://www.ncbi.nlm.nih.gov/pmc/
http://www.jcdr.net/
http://www.jcdr.net/article_fulltex
http://www.jcdr.net/article_fulltex

Systematic Review of Articles on Renal Stone Disease: Pathophysiology, Biochemical
Evaluation, and Medical Management.

48. Zhao, B., Su, B., Zhang, H., Liu,
W., Du, Q. and Li, Y. (2019).
Antiurolithiatic effect of ferulic acid
on ethylene glycolinduced renal

calculus in experimental
rats. Tropical Journal of
Pharmaceutical Research, 18(1),
p.109.
doi:https://doi.org/10.4314/tjpr.v18
i1.16.

Eur. Chem. Bull. 2023,12(Special issue 8), 5140-5161 5161



