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Introduction 

The first non-immuno suppressive medicine 
authorized for IgAN treatment is the once-daily oral 
pharmaceutical FILSPARI, which is a dual targeting 
drug and aims at two important pathways namely 
endothelin-1 and angiotensin II both of which are 
associated with disease progression. In United States, 
IgAN is a rare kidney disease (RKD) that can impact 
up to 150,000 people. Among these patients, it is 
predicted that 30,000 to 50,000 can be treated using 
the indication that has received fast approval [1]. 
Immunoglobulin A is a protein which typically 
provides support to the body in fighting against 
infections but build-up of IgA in the kidneys is 
associated with Berger's disease. A unique kind of 
chronic kidney disease is called Berger's disease. 
Proteinuria, hematuria, as well as a progressive loss of 
renal dysfunction are signs of IgA deposits in the 
kidney that disrupt the normal filtration systems in 
the kidney. High blood pressure and swelling 
(edoema) are two additional IgAN symptoms that may 
be present [2]. Aggressive Other significant organs, 
including the liver, skin, and heart, can be affected by 
Berger's disease (a more uncommon version of the 
illness). 
In the world the most prevalent glomerulonephritis is 
known as IgA nephropathy, with an annual incidence 
of 2.5/100,000 in adults. The NORD list of 

uncommon diseases includes aggressive Berger's 
disease. In the glomerulus, deposition of the IgA 
antibody defining feature of primary IgA 
nephropathy.2 There are other conditions linked to 
glomerular IgA deposits such as IgA vasculitis which 
was previously acknowledged as Henoch-Schönlein 
purpura [HSP] and is widely regarded as a systemic 
variant of IgA nephropathy [3]. IgA vasculitis is more 
frequent in children and causes a typical purpuric skin 
rash, arthritis, and abdominal pain. Compared to IgA 
nephropathy, HSP is associated with a more favorable 
prognosis [4,5]. 

Sparsentan 

Sparsentan is a top-of-the-line oral active. Primary 
immunoglobulin A nephropathy is treated with the 
drug sparsentan, also known by the brand name 
Filspari [6]. An endothelin as well as angiotensin II 
receptor antagonist called sparsentan is prescribed to 
persons having primary immunoglobulin A 
nephropathy, and having greater risk of the disease 
progressing quickly in order to lessen proteinuria [7] 
In the US, sparsentan has been given fast approval 
based on a decrease in proteinuria. IUPAC name of 
Sparsentan is 4-[(2-Butyl-4-oxo-1,3-diazaspiro [4.4] 
non-1-en-3-yl)methyl]-N-(4,5-diméthyl-1,2-oxazol-3-yl)-
2-(ethoxymethyl)-2-biphenylsulfonami-de.  
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Abstract 
Sparsentan a newly approved Dual Endothelin Angiotensin Receptor Antagonist for IgA nephropathy and 
glomerulosclerosis. Sparsentan drug known for its dual-action and high selectivity as it has the ability to target both 
Endothelin A receptor (ETAR) as well as Angiotensin II subtype 1 receptor (AT1R). According to EPPIK study (Phase-II), 
sparsentan's potential and safety for long-term Nephroprotection and Antiproteinuria in children with focal segmental 
glomerulosclerosis, IgA nephropathy, Alport syndrome will examined. IgA nephropathy, also known as synpharyngitic 
glomerulonephritis and Berger’s Disease (variations) is an immune system and kidney disease which is associated with 
inflammation of the glomeruli in the kidney. Sparsentan is certified by the US FDA In Jan 2023. In this review, the major 
events which resulted in initial approval of saparsentan for the treatment of patients with primary immunoglobulin A 
nephropathy are discussed. 
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Sparsentan also known as BMS-346567 compound 7 
[PMID15634011]RE-021retrophin, is dual acting and 
a receptor antagonist of angiotension and Endothelin 
receptors (DARA-a). Chemical formula 
C32H40N4O5S, Molecular weight 592.271941±0 
dalton [8]. Present in A crystalline solid form and 
soluble in DMSO9. The only dual-acting DARA 
currently under development is sparsentan, which is 
the first and only such drug. Sparsentan tablet comes 
in 200mg and 400mg dosage form [10]. 
 

 
Figure 1 

 

Pharmacology 

Sparsentan is recommended to treat people with 
primary immunoglobulin A nephropathy (IgAN). 
Proteinuria, often called urine protein to creatinine 
ratio (UPCR) is lesser than 1.5 g/g.11 Sparsentan was 
initially created to treat high blood pressure [12]. 

Pharmacodynamics 

Endothelin II receptor and angiotensin II act as 
sparsentan's antagonists. At week 37, the observed 
sparsentan dosage range failed to demonstrate a 
statistically meaningful dose-response (E-R) 
relationship between the exposure to sparsentan and 
the proportion of UPCR that was reduced to baseline. 
On worst grade of peripheral edoema or any grade of 
hypotension, E-R connections were not statistically 
significant [11]. With 800 mg and 1600 mg, 
sparsentan's maximum mean effects on QTcF 
prolonging in healthy participants were 8.8 msec and 
8.2 msec, respectively. Although the exact mechanism 
causing the observed QTc lengthening is highly 
improbable that it involves hERG channel direct 
blockage. No clinically important QTc prolongation 
is anticipated at the advised dose. The use of 
sparsentan may result in adverse reactions such as 
hepatotoxicity, embryo-fetal toxicity, low blood 

pressure, severe renal damage, hyperkalemia, and 
fluid retention [11]. 

Mechanism Of Action 

There are two clinically validated mechanisms of 
action for sparsentan, first blockage of the activity of 
Angiotensin II and Endothelin 1, and secondly 
potent vasoconstriction. ET-1 and Ang II play an 
essential role in the aetiology of Immunoglobulin A 
Nephropathy (IgAN), a condition characterised by 
increasing quantity of galactose-deficient 
IgA1antibodies. Activation of Mesangial cell along 
with proliferation induced by Gd-IgA1 antibodies 
stimulates the synthesis of ET-1 and Ang II.11  
A unique experimental pharmaceutical candidate 
called sparsentan, also known as DEARA, selectively 
targets the ETAR as well as the AT1R [13]. In 
instances of uncommon chronic kidney disease, 
blockage of both angiotensin II type 1 as well as 
endothelin type A pathways decreases proteinuria, 
safeguards podocytes, and avoids glomerulosclerosis 
& mesangial cell proliferation. In FSGS, proteinuria 
known as common indicator of disease activity, a 
predictor with disease development, and a factor in 
disease progression [14,15]. The sparsentan 
programme for FSGS aims to provide a well-indulge, 
secure, efficient medication that viably lowers 
proteinuria and safeguards the kidneys' long-term 
health in FSGS patients [16]. 

Absorption 

The Cmax & AUC of sparsentan rise after single 
doses of 200–1600 mg, although not in a way that is 
dose-proportional. Since sparsentan induces its own 
metabolism over time, it may have time-dependent 
pharmacokinetics. In just seven days, steady-state 
plasma levels are attained using the FDA-
recommended dosages.  The average amount of time 
to peak plasma concentration of sparsentan is 180 
minutes following a single 400 mg oral dose, and the 
Cmax, AUC, and these values are 6.98 g/mL, 82 
g/h/L, and 180 minutes, respectively. The steady-state 
Cmax is 6.47 g/mL and the AUC is 63.5 g/h/mL 
after 400 mg of sparsentan is consumed twice daily. 
After sparsentan (that is, 800 mg) was given orally 
together with a high-fat meal (1000 kcal, 50% fat), the 
AUC and Cmax were increased by 22% and 108%, 
respectively. A higher, larger meal had no clinically 
significant effect on the pharmacokinetic of 
sparsentan with such just a single 200mg dosage [17]. 

Route Of Elimination 
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The primary excretion routes for sparsentan are urine 
and faeces. When radiolabeled sparsentan was 
administered in a single dose (400 mg) to Fit 
volunteers, dose almost 80% was excreted in faeces, 
9% remained unaltered, 2% was eliminated through 
urination (negligible amount unchanged). 82 percent 
of total of the dosed radioactivity got collected in the 
course of the 10-day collecting period [18,19]. 

Half-Life 

At steady state, the half-life of sparsentan is thought 
to be 9.6 hours. 

Clearance 

Due to the possibility that Sparsentan gradually 
induces its own metabolism, it has a time-dependent 
clearance. The apparent clearance of sparsentan after 
the initial 400mg dose is 3.89 L/h. In a steady state, 
the perceived clearance increases to 5.12 L/h..11 

Toxicity 

With sparsentan, there have been no known cases of 
overdose. Patients and healthy volunteers have 
received doses of 400 mg and 1600 mg every day, 
respectively. Reduced blood pressure may occur after 
a sparsentan overdose. In the event of an overdose, 
give routine supportive measures as necessary.20 Due 
to the high protein binding of sparsentan, dyalisis may 
not be effective. No evidence of a greater frequency of 
neoplasia was found in a two-year mice 
carcinogenicity study which administered male and 
female mice to dosage that were 0.7 and 26 times the 
AUC at the MRHD, respectively. Similar findings 
were found in a 26-week transgenic mouse research. 
Sparsentan was not shown to be mutagenic or 
clastogenic in in vitro tests using bacteria, as well as in 
vivo tests using rat micronuclei and chromosomal 
aberration assays [21].

 

Drug Interactions 

Drugs Interaction 
Abamtapir When coupled with Abametapir, Sparsentan's serum levels can increase. 
Abrocitib When coupled with Abrocitib, Sparsentan's serum levels can decrease. 

Albendazole When coupled with Albendazole, Sparsentan's serum levels can decrease. 
Acetylsalicylic 

acid 
Acetylsalicylic acid and Sparsentan can be coupled with a potential increase in the risk as 

well as severity of side effects. 
Afatinib When coupled with Afatinib, Sparsentan's serum levels can increase. 

Abemaciclib When coupled with Abemaciclib, Sparsentan's serum levels can increase. 
Acenocoumarol When coupled with Acenocoumarol, Sparsentan's serum levels can decrease. 
Acetohexamide When coupled with Acetohexamide, Sparsentan's serum levels can decrease. 

 

Food Interactions 

Ingest prior to a meal, the ingestion of high-fatas well 
as high-calorie meal, sparsentan AUC & Cmax rise. 
Give them the recommendation to take their entire 
regular intake with water before their breakfast or 
dinner. Keep your dosage schedule in sync with your 
mealtimes. 

Clinical Trials 

Angiotensin II type 1and Endothelin receptor type A 
(ETA; Kis = 0.8 nM and 9.3 nM, respectfully for the 
humans’ receptors) are both antagonistic to 
sparsentan. 1 In contrast to AT2 and ETB receptors, 
that is selective for such receptors, as shown by Kis 
values of >10 M for both. Sparsentan (ED50 = 3.6 
mol/kg, p.o.) lessens the pressor responses brought on 
by angiotensin II in normotensive conscious rats. It 
reduces mean arterial pressure in experimental rats 
with spontaneous hypertension when orally 

administered doses of 10, 40, or 100 
mol/kilogram/day. As in gddY mice model of IgA 
nephropathy, sparsentan (1,800 ppm) decreases 
albuminuria also inhibits the glomerulosclerosis 
development [22]. 

Duet & Duplex Studies 

sparsentan approval is order to support prospective 
for people with FSGS in the US and Europe. A 
worldwide significant clinical phase 3 trial was started 
by Travere Therapeutics in 2018. This was carried out 
after the Phase 2 DUET Study double-blind phase. 
The interim endpoint efficacy for the DUPLEX Study 
is the patient’s proportion who experience a partial 
remission, which is indicated by a decrease in 
proteinuria of at least 40% from baseline as well as 
urinary protein to creatinine ratio with at least 1.6 
g/g. Endpoint is to be assessed after 36 weeks of 
treatment on at least 190 patients. The current 
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DUPLEX Trial (sparsentan) with FSGS reached at 
interim goal of proteinuria in February 2021, 
according to Travere, but was usually tolerated well 
along with safety profile similar to 36 weeks of 
treatment of Irbesartan. 
They cannot be easily compared to adverse reactions 
in clinical studies of other medications and may not 
precisely reflect rates observed in actual clinical 
practise since allergic response rates in clinical studies 
are measured under a range of different conditions. 
In PROTECT (NCT03762850), a randomised, 
double-blind and controlled clinical(active) research 
in adults with IgAN, the safety of FILSPARI was 
assessed [23]. 
 

Discussion 

Berger's illness, also known as synpharyngitic 
glomerulonephritis, affects both the immune system 
and the kidneys (or nephropathy). The kidney disease 
glomerulonephritis is one of many. It entails harm to 
the glomeruli, or little filters, in your kidneys. Your 
kidneys can have a hard time eliminating waste and 
fluid from your body if you have glomerulonephritis. 
Kidney failure may result if the situation worsens, so 
the patient needs intensive care and medication on 
time to live a proper life with this without any 
complications. Sparsentan to slow the course of the 
disease by reducing proteinuria in patients with 
primary IgAN and work on reduction of proteinuria. 
This review also discusses the novel primary 
immunoglobulin A nephropathy (IgAN) sources. The 
pharmacological, clinical trial, toxicity and 
physicochemical features of sparsentan are all covered 
in this article. The analysis covered every time the 
drug sparsentan was mentioned. As a result, the goal 
of this essay is to provide a complete introduction of 
sparsentan. Moreover, evaluations were done on the 
formulations, dosages, and brand names of the 
current formulations. Given that these treatments will 
only be sold starting in February 2023 as tablets. 
 

Conclusion 

Sparsentan a first-in-class, oral active, dual-acting 
angiotensin receptor blockers (ARBs), and also 
selectively high endothelin type A receptor 
antagonists, sparsentan an important and new 
addition. Sparsentan has a similar affinity for both 
ETAR and AT1R, both acts as a dual antagonist. 
Patients suffering with primary IgAN includes a 
greater risk in quick progression of disease can reduce 

proteinuria by taking the drug. After viewing all 
clinical trials of drug sparsentan, hence drug is 
capabale of treatment of berger’s diseases. Sparsentan 
is latest drug of 2023 and much advance drug for 
treatment with very less side effects. The article uses 
commutative calculations to determine whether the 
medicine works better when used alone or in 
combination. The goal of the authors of this study was 
to offer the first in-depth, side-by-side, and thorough 
overview of Sparsentan. The most recent medication 
to control proteinuria in 2023 is called sparsentan. 
 

Abbreviations  

IgAN: immunoglobulin A nephropathy 
ETAR: Endothelin A receptor 
AT1R: Angiotensin II subtype 1 receptor 
IgA: Immunoglobulin A 
UPCR: urine protein to creatinine ratio 
ET: Endothelin 1  
 

References 

1. Travere Therapeutics Announces FDA 
Accelerated Approval of FILSPARI™ 
(sparsentan), the First and Only Non-
immunosuppressive Therapy for the Reduction of 
Proteinuria in IgA Nephropathy, Globenewswire. 

2. D'Amico, G (1987). The commonest 
glomerulonephritis in the world: IgA 
nephropathy. Q J Med. 64(245):709-727. 

3. C, Davin J (2001). What is the difference between 
IgA nephropathy and Henoch-Schönlein purpura 
nephritis? Kidney International, 59(3):823-834. 

4. Magistroni, Riccardo (2015). New developments 
in the genetics, pathogenesis, and therapy of IgA 
nephropathy. Kidney International, 88(5):974-789. 

5. Maverakis E, Kim K, Shimoda M, Gershwin M, 
Patel F, et al. (2015). Glycans in the immune 
system and The Altered Glycan Theory of 
Autoimmunity. J Autoimmun, 57(6):1-13. 

6. (2023). Filspari- sparsentan tablet, film coated. 
Daily Med. 

7. Komers R, Gipson DS, Nelson P, Adler S, 
Srivastava T, et al. Trachtman H: Efficacy and 
Safety of Sparsentan Compared with Irbesartan in 
Patients with Primary Focal Segmental 
Glomerulosclerosis: Randomized, Controlled 
Trial Design (DUET). Kidney Int Rep., 2(4):654-
664. 

8. EMJ: The Dual Role of Endothelin-1 and 
Angiotensin II in Disease Progression of Focal 

https://bioresscientia.com/
http://www.globenewswire.com/en/news-release/2023/02/17/2610963/0/en/Travere-Therapeutics-Announces-FDA-Accelerated-Approval-of-FILSPARI-sparsentan-the-First-and-Only-Non-immunosuppressive-Therapy-for-the-Reduction-of-Proteinuria-in-IgA-Nephropathy
http://www.globenewswire.com/en/news-release/2023/02/17/2610963/0/en/Travere-Therapeutics-Announces-FDA-Accelerated-Approval-of-FILSPARI-sparsentan-the-First-and-Only-Non-immunosuppressive-Therapy-for-the-Reduction-of-Proteinuria-in-IgA-Nephropathy
http://www.globenewswire.com/en/news-release/2023/02/17/2610963/0/en/Travere-Therapeutics-Announces-FDA-Accelerated-Approval-of-FILSPARI-sparsentan-the-First-and-Only-Non-immunosuppressive-Therapy-for-the-Reduction-of-Proteinuria-in-IgA-Nephropathy
http://www.globenewswire.com/en/news-release/2023/02/17/2610963/0/en/Travere-Therapeutics-Announces-FDA-Accelerated-Approval-of-FILSPARI-sparsentan-the-First-and-Only-Non-immunosuppressive-Therapy-for-the-Reduction-of-Proteinuria-in-IgA-Nephropathy
http://www.globenewswire.com/en/news-release/2023/02/17/2610963/0/en/Travere-Therapeutics-Announces-FDA-Accelerated-Approval-of-FILSPARI-sparsentan-the-First-and-Only-Non-immunosuppressive-Therapy-for-the-Reduction-of-Proteinuria-in-IgA-Nephropathy
https://academic.oup.com/qjmed/article-abstract/64/3/709/1529559
https://academic.oup.com/qjmed/article-abstract/64/3/709/1529559
https://academic.oup.com/qjmed/article-abstract/64/3/709/1529559
https://www.sciencedirect.com/science/article/pii/S0085253815475441
https://www.sciencedirect.com/science/article/pii/S0085253815475441
https://www.sciencedirect.com/science/article/pii/S0085253815475441
https://www.sciencedirect.com/science/article/pii/S0085253815610043
https://www.sciencedirect.com/science/article/pii/S0085253815610043
https://www.sciencedirect.com/science/article/pii/S0085253815610043
https://www.sciencedirect.com/science/article/pii/S0896841114001759
https://www.sciencedirect.com/science/article/pii/S0896841114001759
https://www.sciencedirect.com/science/article/pii/S0896841114001759
https://www.sciencedirect.com/science/article/pii/S0896841114001759
https://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=d7354af1-f304-f4d9-e053-2995a90ab219#:~:text=FILSPARI%20is%20an%20endothelin%20and,)%20%E2%89%A51.5%20g%2Fg.
https://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=d7354af1-f304-f4d9-e053-2995a90ab219#:~:text=FILSPARI%20is%20an%20endothelin%20and,)%20%E2%89%A51.5%20g%2Fg.
https://www.sciencedirect.com/science/article/pii/S2468024917300529
https://www.sciencedirect.com/science/article/pii/S2468024917300529
https://www.sciencedirect.com/science/article/pii/S2468024917300529
https://www.sciencedirect.com/science/article/pii/S2468024917300529
https://www.sciencedirect.com/science/article/pii/S2468024917300529
https://www.sciencedirect.com/science/article/pii/S2468024917300529
https://www.sciencedirect.com/science/article/pii/S2468024917300529
https://journals.physiology.org/doi/abs/10.1152/physrev.00027.2022
https://journals.physiology.org/doi/abs/10.1152/physrev.00027.2022


Clinical Case Reports and Studies                                          ISSN:2837-2565                                        BioRes Scientia Publishers 

© 2023 Deepak Dalal.                                                                                                                                                                               5 

Segmental Glomerulosclerosis and IgA 
Nephropathy. Symposium Review. 

9. Nagasawa, H., Suzuki, H., Jenkinson, C., et al. 
(2020). The dual endothelin ETA and angiotensin 
AT1 receptor blocker sparsentan protects against 
the development of albuminuria and 
glomerulosclerosis in the gddY mouse model of 
IgA. Nephrol. Dial. Transplant. 35(3).  

10. Globe News Wire: Travere Therapeutics 
Announces FDA Accelerated Approval of 
FILSPARI (sparsentan), the First and Only Non-
immunosuppressive Therapy for the Reduction of 
Proteinuria in IgA Nephropathy. 

11. FDA Approved Drug Products: FILSPARI 
(sparsentan) tablets for oral use. 

12. Murugesan N, Gu Z, Fadnis L, Tellew JE, Baska 
RA. et al. (2005). Macor JE: Dual angiotensin II 
and endothelin A receptor antagonists: synthesis 
of 2'-substituted N-3-isoxazolyl 
biphenylsulfonamides with improved potency and 
pharmacokinetics. J Med Chem., 48(1):171-179. 

13. Trachtman, et al. (2018). J Am Soc Nephrol., 
29:2745-2754. 

14. Komers and Plotkin. (2016). Am J Physiol Regul 
Integr Comp Physiol., 310:R877-R884. 

15. Abbate M, et al. (2016). Am J Pathol, 161:2179-
2193. 

16. Abbate M, et al. (2006). J Am Soc Nephrol, 
17:2974-2984. 

17. Saracho R, Martin-Malo A, Martinez I, et al. 
(1996). Evaluation of the losartan in hemodialysis 
(ELHE) study. Kidney Int. 54(68):S125-S129. 

18. Cooper M, Anzalone D, Townes L, et al. (1998). 

Safety and efficacy of irbesartan in patients with 
hypertension and renal insufficiency. Am J 
Hypertens, 11:102A. 

19. Pedro P, Gehr TWB, Brophy D, Sica DA. (2000). 
The pharmacokinetics and pharmacodynamics of 
losartan in continuous ambulatory peritoneal 
dialysis. J Clin Pharmacol., 40:389-395. 

20. Komers R, Diva U, Inrig JK, Loewen A, 
Trachtman H, Rote (2020). WE: Study Design of 
the Phase 3 Sparsentan Versus Irbesartan 
(DUPLEX) Study in Patients with Focal 
Segmental Glomerulosclerosis. Kidney Int Rep. 
8:5(4):494-502. 

21. Howard Trachtman, Moin Saleem, Rosanna 
Coppo, Michelle Rheault, Ping He, Radko 
Komers. 927 Sparsentan for treatment of pediatric 
patients with selected proteinuric glomerular 
diseases: design of the phase 2 EPPIK study, British 
Association for Community Child Health. 

22. B Rosen. The effffects of angiotensin II, 
endothelin-1, and protein kinase C inhibitor on 
DNA synthesis and intracellular calcium 
mobilization in vascular smooth muscle cells from 
young normotensive and spontaneously 
hypertensive rats, American Journal of Hypertension, 
12/1999. 

23. Patricia Bedard, Celia Jenkinson, Radko Komers. 
(2022). MO255: Sparsentan Protects the 
Glomerular Basement Membrane and Glycocalyx, 
and Attenuates Proteinuria in a Rat Model of 
Focal Segmental Glomerulosclerosis (FSGS), 
Nephrology Dialysis Transplantation.

 
 
 
 
 

Cite this article: Deepak D. (2023). Sparsentan a New Dual Endothelin Angiotensin Receptor Antagonist: 
Synpharyngitic Glomerulonephrities. Clinical Case Reports and Studies, BioRes Scientia Publishers. 3(4):1-5. DOI: 
10.59657/2837-2565.brs.23.074 
Copyright: © 2023 Deepak Dalal, 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. 
Article History: Received: September 26, 2023 | Accepted: October 10, 2023 | Published: October 17, 2023 

https://bioresscientia.com/
https://journals.physiology.org/doi/abs/10.1152/physrev.00027.2022
https://journals.physiology.org/doi/abs/10.1152/physrev.00027.2022
https://academic.oup.com/ndt/article-abstract/35/Supplement_3/gfaa142.P0348/5853022
https://academic.oup.com/ndt/article-abstract/35/Supplement_3/gfaa142.P0348/5853022
https://academic.oup.com/ndt/article-abstract/35/Supplement_3/gfaa142.P0348/5853022
https://academic.oup.com/ndt/article-abstract/35/Supplement_3/gfaa142.P0348/5853022
https://academic.oup.com/ndt/article-abstract/35/Supplement_3/gfaa142.P0348/5853022
https://academic.oup.com/ndt/article-abstract/35/Supplement_3/gfaa142.P0348/5853022
https://journals.sagepub.com/doi/abs/10.1177/10600280231198925
https://journals.sagepub.com/doi/abs/10.1177/10600280231198925
https://journals.sagepub.com/doi/abs/10.1177/10600280231198925
https://journals.sagepub.com/doi/abs/10.1177/10600280231198925
https://journals.sagepub.com/doi/abs/10.1177/10600280231198925
https://jmpas.com/admin/assets/article_issue/1693147435JMPAS_JULY_-_AUGUST_2023.pdf
https://jmpas.com/admin/assets/article_issue/1693147435JMPAS_JULY_-_AUGUST_2023.pdf
https://pubs.acs.org/doi/abs/10.1021/jm049548x
https://pubs.acs.org/doi/abs/10.1021/jm049548x
https://pubs.acs.org/doi/abs/10.1021/jm049548x
https://pubs.acs.org/doi/abs/10.1021/jm049548x
https://pubs.acs.org/doi/abs/10.1021/jm049548x
https://pubs.acs.org/doi/abs/10.1021/jm049548x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6218860/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6218860/
https://journals.physiology.org/doi/full/10.1152/ajpregu.00425.2015?fbclid=IwAR09wQlPXzxT0gIcwWG4GAkRJPn6I7MSfuNBe0txF_S_fTjrs--INTpC5s0
https://journals.physiology.org/doi/full/10.1152/ajpregu.00425.2015?fbclid=IwAR09wQlPXzxT0gIcwWG4GAkRJPn6I7MSfuNBe0txF_S_fTjrs--INTpC5s0
https://www.nature.com/articles/srep28445
https://www.nature.com/articles/srep28445
https://journals.lww.com/JASN/Fulltext/2006/11000/How_Does_Proteinuria_Cause_Progressive_Renal.9.aspx
https://journals.lww.com/JASN/Fulltext/2006/11000/How_Does_Proteinuria_Cause_Progressive_Renal.9.aspx
https://www.sciencedirect.com/science/article/pii/S0085253815309558
https://www.sciencedirect.com/science/article/pii/S0085253815309558
https://www.sciencedirect.com/science/article/pii/S0085253815309558
https://elibrary.ru/item.asp?id=7957
https://elibrary.ru/item.asp?id=7957
https://elibrary.ru/item.asp?id=7957
https://elibrary.ru/item.asp?id=7957
https://accp1.onlinelibrary.wiley.com/doi/abs/10.1177/00912700022009099
https://accp1.onlinelibrary.wiley.com/doi/abs/10.1177/00912700022009099
https://accp1.onlinelibrary.wiley.com/doi/abs/10.1177/00912700022009099
https://accp1.onlinelibrary.wiley.com/doi/abs/10.1177/00912700022009099
https://www.sciencedirect.com/science/article/pii/S2468024920300036
https://www.sciencedirect.com/science/article/pii/S2468024920300036
https://www.sciencedirect.com/science/article/pii/S2468024920300036
https://www.sciencedirect.com/science/article/pii/S2468024920300036
https://www.sciencedirect.com/science/article/pii/S2468024920300036
https://www.sciencedirect.com/science/article/pii/S2468024920300036
https://adc.bmj.com/content/107/Suppl_2/A96.2.abstract
https://adc.bmj.com/content/107/Suppl_2/A96.2.abstract
https://adc.bmj.com/content/107/Suppl_2/A96.2.abstract
https://adc.bmj.com/content/107/Suppl_2/A96.2.abstract
https://adc.bmj.com/content/107/Suppl_2/A96.2.abstract
https://adc.bmj.com/content/107/Suppl_2/A96.2.abstract
https://academic.oup.com/ajh/article-abstract/12/12/1243/117377
https://academic.oup.com/ajh/article-abstract/12/12/1243/117377
https://academic.oup.com/ajh/article-abstract/12/12/1243/117377
https://academic.oup.com/ajh/article-abstract/12/12/1243/117377
https://academic.oup.com/ajh/article-abstract/12/12/1243/117377
https://academic.oup.com/ajh/article-abstract/12/12/1243/117377
https://academic.oup.com/ajh/article-abstract/12/12/1243/117377
https://academic.oup.com/ndt/article-abstract/37/Supplement_3/gfac067.054/6578510
https://academic.oup.com/ndt/article-abstract/37/Supplement_3/gfac067.054/6578510
https://academic.oup.com/ndt/article-abstract/37/Supplement_3/gfac067.054/6578510
https://academic.oup.com/ndt/article-abstract/37/Supplement_3/gfac067.054/6578510
https://academic.oup.com/ndt/article-abstract/37/Supplement_3/gfac067.054/6578510
https://academic.oup.com/ndt/article-abstract/37/Supplement_3/gfac067.054/6578510

