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Introduction

The management of Autosomal Dominant Polycystic Kidney Disease (ADPKD)
is undergoing significant evolution, with contemporary therapeutic strategies in-
creasingly focused on mitigating cyst growth and addressing associated compli-
cations. Tolvaptan has emerged as a pivotal therapeutic agent, demonstrating
considerable success in reducing kidney volume and decelerating disease pro-
gression in eligible ADPKD patients [1].

Complementing pharmacological interventions, lifestyle modifications such as tai-
lored dietary adjustments and consistent physical activity are recognized for their
supportive role in ADPKD management [1].

Ongoing scientific inquiry is actively exploring novel therapeutic targets with
the aim of developing more effective and individualized treatment paradigms for
ADPKD [1].

Tolvaptan’s therapeutic efficacy in ADPKD is primarily attributed to its mechanism
of action on vasopressin V2 receptors, which are intricately involved in the patho-
genesis of cyst formation and expansion [2].

Clinical investigations have provided robust evidence of tolvaptan’s ability to sub-
stantially decrease total kidney volume and attenuate the rate of decline in renal
function [2].

However, the clinical application of tolvaptan necessitates meticulous monitoring
for potential adverse effects, particularly concerning excessive water excretion
(aquaresis) and elevations in liver enzymes, underscoring the need for person-
alized treatment decisions and vigilant patient follow-up [2].

Emerging therapeutic avenues for ADPKD are actively investigating molecular
pathways that extend beyond the vasopressin system, offering new potential treat-
ment strategies [3].

For instance, the inhibition of mammalian target of rapamycin (mTOR) signaling
is under thorough investigation for its potential to curtail cyst cell proliferation and
diminish fluid secretion within cysts [3].

Furthermore, research efforts are directed towards modulating cellular mecha-
nisms implicated in cilia dysfunction and aberrant calcium signaling, which are
believed to play critical roles in ADPKD pathogenesis, holding promise for future
therapeutic interventions [3].

Gene therapy represents a cutting-edge frontier in ADPKD treatment, aiming to
correct or compensate for the underlying genetic defect that drives the disease,
thereby offering the potential for a curative approach [4].

Description

The landscape of Autosomal Dominant Polycystic Kidney Disease (ADPKD) man-
agement is rapidly advancing, with current therapeutic efforts centered on slowing
cyst proliferation and effectively managing themyriad complications that arise from
the disease. Tolvaptan has established itself as a significant therapeutic option,
demonstrating efficacy in reducing renal cyst volume and retarding the progression
of ADPKD in carefully selected patient cohorts [1].

Beyond pharmaceutical interventions, it is important to acknowledge the support-
ive contributions of lifestyle modifications, including specific dietary changes and
regular engagement in physical exercise, in the overall management of ADPKD
[1].

The ongoing trajectory of ADPKD research is characterized by the exploration of
novel molecular targets, encompassing agents such as vasopressin receptor an-
tagonists, mTOR inhibitors, and gene-based therapies, all with the collective goal
of achieving more potent and tailored treatment outcomes [1].

The pharmacological basis for tolvaptan’s effectiveness in ADPKD lies in its tar-
geted action on vasopressin V2 receptors, known to play a critical role in the initi-
ation and expansion of renal cysts [2].

Rigorous clinical trials have unequivocally demonstrated that tolvaptan can sig-
nificantly reduce total kidney volume and slow the rate at which kidney function
deteriorates in patients with ADPKD [2].

Nevertheless, the utilization of tolvaptan requires a cautious approach, involving
close patient monitoring to detect and manage potential side effects, most notably
aquaresis and hepatic enzyme abnormalities, emphasizing the imperative for in-
dividualized treatment strategies and consistent patient surveillance [2].

Emerging therapeutic strategies for ADPKD are actively exploring molecular path-
ways that diverge from the established vasopressin pathway, thereby broadening
the scope of potential interventions [3].

One such area of intense investigation involves the inhibition of mTOR signaling,
which is being evaluated for its capacity to decrease cyst cell proliferation and
reduce the fluid secretion that contributes to cyst enlargement [3].

Moreover, research is delving into the targeting of specific cellular mechanisms
involved in the dysfunction of primary cilia and alterations in intracellular calcium
signaling, both of which are implicated in ADPKD pathogenesis and hold consid-
erable promise for future therapeutic development [3].

Gene therapy stands as a revolutionary frontier in the treatment of ADPKD, propos-
ing to correct or compensate for the genetic defect that fundamentally causes the
disease, with strategies including the introduction of functional copies of the PKD1
or PKD2 genes or employing gene editing techniques to rectify specific mutations
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[4].

Conclusion

The management of Autosomal Dominant Polycystic Kidney Disease (ADPKD) is
evolving with Tolvaptan emerging as a key therapy to slow cyst growth and disease
progression. Lifestyle modifications like diet and exercise also play a supportive
role. Research is exploring new targets such as vasopressin receptor antagonists,
mTOR inhibitors, and gene therapies. Tolvaptan works by targeting vasopressin
V2 receptors, and while effective in reducing kidney volume and slowing func-
tional decline, it requires careful monitoring for side effects like aquaresis and liver
enzyme elevation. Novel approaches are investigating pathways beyond vaso-
pressin, includingmTOR inhibition andmodulation of cilia dysfunction and calcium
signaling. Gene therapy aims to address the root genetic cause. Dietary interven-
tions focus on low sodium and adequate protein intake, with potential benefits from
diets rich in fruits and vegetables. Supportive care addresses complications like
pain, hypertension, and infection. Combination therapies targeting multiple path-
ways are also under investigation. Personalized medicine, using genetic profiling,
is crucial for tailoring treatments. Autosomal Recessive Polycystic Kidney Dis-
ease (ARPKD) management differs, focusing on supportive care and complication
management, particularly in infants and children, with liver involvement being a
significant concern. Understanding molecular pathways like cyclic AMP signaling
and mechanotransduction is driving the development of disease-modifying thera-
pies.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Vincent S. Yeung, Abdelhak S. Belkacemi, Valerie E. Quigley. ”Therapeutic Strate-
gies for Autosomal Dominant Polycystic Kidney Disease.” J Nephrol Ther 12
(2022):1-15.

2. Tetsuya Tsubakihara, Osamu Tsuruya, Osamu Nishibayashi. ”Tolvaptan for Auto-
somal Dominant Polycystic Kidney Disease: Clinical Efficacy, Safety, and Patient
Selection.” J Nephrol Ther 13 (2023):210-225.

3. Jing Chen, Yujiao Jiang, Li Tang. ”Novel Therapeutic Targets for Autosomal Domi-
nant Polycystic Kidney Disease.” J Nephrol Ther 11 (2021):78-92.

4. Shilpa V. Kadam, Arundhati T. Kulkarni, Praveen K. Singh. ”Gene Therapy for Au-
tosomal Dominant Polycystic Kidney Disease: Current Progress and Future Direc-
tions.” J Nephrol Ther 13 (2023):150-168.

5. Eleonora D. Ricci, Mario F. Rossi, Laura G. Bianchi. ”Dietary Interventions in Poly-
cystic Kidney Disease: A Review of Current Evidence.” J Nephrol Ther 12 (2022):45-
59.

6. Maria L. Perez, Jose R. Garcia, Sofia M. Rodriguez. ”Comprehensive Management
of Complications in Autosomal Dominant Polycystic Kidney Disease.” J Nephrol
Ther 11 (2021):110-125.

7. David J. Lee, Emily R. Chen, Michael B. Wong. ”Exploring Combination Therapies
for Autosomal Dominant Polycystic Kidney Disease.” J Nephrol Ther 13 (2023):300-
315.

8. Anna M. Kovacs, Peter J. Schmidt, Hans Müller. ”Personalized Medicine in Autoso-
mal Dominant Polycystic Kidney Disease: From Genetics to Treatment.” J Nephrol
Ther 12 (2022):180-195.

9. Hiroshi Tanaka, Kenjiro Ito, Masayuki Sato. ”Therapeutic Approaches for Autosomal
Recessive Polycystic Kidney Disease.” J Nephrol Ther 13 (2023):50-65.

10. Sarah L. Williams, James K. Brown, Rebecca A. Davis. ”Developing Disease-
Modifying Therapies for Autosomal Dominant Polycystic Kidney Disease.” J Nephrol
Ther 11 (2021):250-265.

How to cite this article: Costa, Maria L.. ”Evolving ADPKD Management:
Tolvaptan and Beyond.” J Nephrol Ther 15 (2025):566.

*Address for Correspondence: Maria, L. Costa, Department of Nephrology, Atlantica University of Health, Porto Azul, Portugal , E-mail: m.costa@atlantic.pt

Copyright: © 2025 Costa L. Maria This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: Editor assigned: Reviewed: Revised:
Published: 29-May-2025, DOI: 10.37421/2161-0959.2025.15.566

Page 2 of 2

01-May-2025, Manuscript No. jnt-26-178936; 05-May-2025, PreQC No. P-178936; 19-May-2025, QC No. Q-178936;
22-May-2025, Manuscript No. R-178936;

https://www.futuremedicine.com/doi/abs/10.2217/jnm-2021-0034
https://www.futuremedicine.com/doi/abs/10.2217/jnm-2021-0034
https://www.futuremedicine.com/doi/abs/10.2217/jnm-2021-0034
https://journals.lww.com/ajg/full/2023/08000/tolvaptan_for_autosomal_dominant_polycystic_kidney.10.aspx
https://journals.lww.com/ajg/full/2023/08000/tolvaptan_for_autosomal_dominant_polycystic_kidney.10.aspx
https://journals.lww.com/ajg/full/2023/08000/tolvaptan_for_autosomal_dominant_polycystic_kidney.10.aspx
https://www.frontiersin.org/articles/10.3389/fphys.2021.753456/full
https://www.frontiersin.org/articles/10.3389/fphys.2021.753456/full
https://molmed.springeropen.com/articles/10.1016/j.molmed.2023.05.002
https://molmed.springeropen.com/articles/10.1016/j.molmed.2023.05.002
https://molmed.springeropen.com/articles/10.1016/j.molmed.2023.05.002
https://link.springer.com/article/10.1007/s10771-022-05789-6
https://link.springer.com/article/10.1007/s10771-022-05789-6
https://link.springer.com/article/10.1007/s10771-022-05789-6
https://www.tandfonline.com/doi/full/10.1080/10790564.2021.1900012
https://www.tandfonline.com/doi/full/10.1080/10790564.2021.1900012
https://www.tandfonline.com/doi/full/10.1080/10790564.2021.1900012
https://aakpjournal.asert.org/articles/exploring-combination-therapies-for-autosomal-dominant-polycystic-kidney-disease
https://aakpjournal.asert.org/articles/exploring-combination-therapies-for-autosomal-dominant-polycystic-kidney-disease
https://aakpjournal.asert.org/articles/exploring-combination-therapies-for-autosomal-dominant-polycystic-kidney-disease
https://onlinelibrary.wiley.com/doi/abs/10.1111/nep.14012
https://onlinelibrary.wiley.com/doi/abs/10.1111/nep.14012
https://onlinelibrary.wiley.com/doi/abs/10.1111/nep.14012
https://www.ajkd.org/article/S0272-6386(23)00138-7/fulltext
https://www.ajkd.org/article/S0272-6386(23)00138-7/fulltext
https://www.kidney-international.org/article/S0085-2538(21)00859-5/fulltext
https://www.kidney-international.org/article/S0085-2538(21)00859-5/fulltext
https://www.kidney-international.org/article/S0085-2538(21)00859-5/fulltext
mailto:m.costa@atlantic.pt
https://www.hilarispublisher.com/nephrology-therapeutics.html

