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Introduction

A diverse range of kidney diseases collectively known as
"steroid-resistant nephrotic syndrome" (SRNS) are marked by
chronic proteinuria and the development of end-stage renal
disease (ESRD) in spite of corticosteroid treatment. Since
many genetic variants linked to SRNS have been identified
during the past few decades, a great deal of work has been
made in understanding the disease's genetic underpinnings.
These mutations impact the glomerular filtration barrier's
numerous elements, most notably the structure and function of
podocytes. With an emphasis on the major genes and pathways
connected to the illness, this article offers a summary of the
genetic insights into the pathophysiology of SRNS [1].

We go over the function of genes involved in cytoskeletal
organisation, ion transport, and slit diaphragm integrity, as
well as podocyte-specific proteins including nephrin, podocin,
and alpha-actinin-4. Additionally, we investigate the clinical
implications of genetic testing for SRNS patients, including
prognostic information, genetic counseling, and potential
implications for treatment decisions . The identification of
novel disease-causing mutations has been made easier by
advances in genetic sequencing technology, which have
increased our understanding of the pathophysiology of SRNS
and opened the door to personalised medicine strategies.
Nevertheless, there are still difficulties in addressing the
phenotypic variety seen in SRNS patients and converting
genetic discoveries into practical treatments. To expedite
the translation of genetic findings into novel therapeutic and
diagnostic approaches for SRNS care, collaboration between
doctors, researchers, and industry stakeholders is imperative.
Despite receiving corticosteroid treatment, patients with
steroid-resistant nephrotic syndrome (SRNS), a clinically
heterogeneous illness, continue to experience proteinuria,
hypoalbuminemia, edoema, and an increased risk of
developing end-stage renal disease (ESRD). Steroid-sensitive
nephrotic syndrome (SRNS) presents a major problem in
clinical management because of its resistance to standard
treatments and worse long-term results, even though SRNS
frequently responds favourably to steroid therapy [2].

The genetic foundation of SRNS has come to light more
and more in recent years, as people with the disease have
been found to carry a variety of genetic abnormalities. The
proteins expressed in podocytes—specialized epithelial
cells that line the glomerular basement membrane and are
essential to preserving the integrity of the glomerular filtration

barrier—are primarily affected by these alterations. Podocyte
damage and malfunction are essential to the aetiology of
leading to impaired filtration and proteinuria. ing the genetic
components of SRNS has been crucial in understanding the
pathophysiology of the condition itself. Through elucidating
the molecular pathways perturbed in SRNS, scientists
hope to pinpoint new therapeutic targets and create more
potent remedies for this crippling illness. Moreover, genetic
testing has become an important tool for prognostication,
risk assessment, and individualised treatment planning for
individuals with SRNS [3].

The goal of this review is to present a thorough summary of
the genetic discoveries on the aetiology of SRNS. We will
go over the main genes and pathways linked to the illness,
paying special attention to the functions of proteins unique
to podocytes in preserving glomerular function. We will also
discuss the clinical implications of genetic testing for patients
with SRNS, including its usefulness in forecasting the course
of the disease. Even though the genetic foundation of SRNS
has been largely uncovered, a number of obstacles still need to
be overcome. These include identifying new genes that cause
the disease, clarifying genotype-phenotype relationships, and
implementing genetic findings in clinical settings. Overcoming
these obstacles and utilising genetic insights to create tailored
treatments for SRNS care would require cooperation between
researchers, doctors, and industry partners. A complex and
diverse set of kidney conditions known as steroid-resistant
nephrotic syndrome (SRNS) is marked by resistance to
standard therapies and a significant risk of developing into
end-stage renal disease (ESRD). Since many genetic variants
linked to SRNS have been identified during the past few
decades, a great deal of work has been made in understanding
the disease's genetic underpinnings. The proteins expressed
in podocytes—specialized cells essential for preserving the
integrity of the glomerular filtration barrier—are primarily
impacted by these alterations [4].

The pathophysiological understanding of SRNS through
genetics has shed light on the underlying molecular pathways
causing podocyte damage and dysfunction. By figuring out
these pathways, scientists hope to find new therapeutic targets
and create SRNS medicines that work better. Additionally,
genetic testing has become a valuable tool for risk stratification,
prognostication, and personalized management of SRNS
patients. However, there are still a number of obstacles to
overcome before applying genetic discoveries to therapeutic
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settings. These include the discovery of new genes that cause
disease, the clarification of genotype-phenotype relationships,
and the creation of focused treatments grounded in genetic
knowledge. Furthermore, the reported phenotypic diversity
among patients with SRNS emphasises the necessity of
customised methods to diagnosis and treatment .

Overcoming these obstacles and utilising genetic insights
to create tailored treatments for SRNS care would require
cooperation between researchers, doctors, and industry
partners. By incorporating genetic testing into standard
clinical procedures, physicians can enhance patient-specific
treatment plans, better identify risk factors, and eventually
enhance outcomes for SRNS patients [5].

Conclusion

In conclusion, a better knowledge of the pathophysiology of
SRNS has been made possible by genetic insights into the
disease and hold promise for the development of personalized
approaches to diagnosis and treatment. Continued research
efforts are needed to further elucidate the genetic basis of
SRNS, validate novel therapeutic targets, and translate genetic
discoveries into clinical practice, ultimately improving
outcomes for patients with this challenging condition.
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