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Unapproved or Off Label
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Presenter: This presentation will involve comments or
discussion of  unapproved or off-label, experimental or
investigational use of multiple agents.  The only things I am 
discussing that are ON label at least for pediatric patients 
in any detail are RAAS inhibitors.  SGLT2 inhibitors and 
sparesentan are approved for some uses discussed.
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Attacking the Upstream 
Inflammatory Second Hit: 
Steroids, Tacrolimus…
• Little evidence for improved clinical status with 

immunosuppression
• Small cases series in patients with collapsing FSGS 

show poor outcomes with immunosuppression

• No clinical trials of  immunosuppression in APOL1 
mediated renal diseases in adults or children

• Use should be limited to those patients whose 
triggers are diseases that require/respond to 
immunosuppression (i.e. lupus)
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Attacking the Upstream 
Inflammatory Second Hit: 
Baricitinib

• (JAK- STAT) signaling seems to drive 
the cytokine reaction seen APOL1 
mediated kidney disease

• Blocking Jak-STAT blocks APOL1 
synthesis

• Findings have led to development of  
the JUSTICE Trial, phase 2 clinical trial 
in APOL1 mediated hypertensive and 
FSGS disease
• Age: 18-70
• Endpoint: UACR reduction
• Enrollment: 25 from each kidney 

disease
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Nystrom, SE et al, 2022 and Olabisi, OA et al, 2024



The Supporting Cast:  Renin 
Angiotensin Aldosterone System 
(RAAS) Inhibitors

• RAAS is upregulated in podocytes 
expressing high risk APOL1 
genotypes

• Difference may be mediated by 
miR193a, a suppressor of  WT1 
translation
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Kumar, V et al, 2024



The Supporting Cast:  Renin 
Angiotensin Aldosterone System 
(RAAS) Inhibitors

• No difference in ACE levels between 
the genotypic groups

• Timing of  RAAS initiation did not 
change effect

• Effect not solely attributable to blood 
pressure control
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Sula Karruci, E, et al, 2024



The 
Supporting 
Cast: 
Sparsentan
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The Supporting Cast: SGLT2 
Inhibitors

• No clinical trials specifically in APOL1 disease

• Small case series shows a 40% reduction in 
proteinuria in Alport syndrome and FSGS

• No evidence that dapagliflozin as standard dosing 
decreased proteinuria or glomerulosclerosis in 
transgenic mice with G1/G1 or G2/G2 phenotype
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Boeckhaus J, et al, 2021



Altering the Force: AZD2373 (opemalirsen) 
an Antisense oligonucleotide (ASO) 
inhibitor of APOL1

Aghajan, M et al, 2019 and Clinical 
Trials, 2026

StarWars.com free background

• AZD2373 reduces 
proteinuria through 
decreased APOL1 
expression in G0 and G1 
transgenic mice

• There is a Phase 2B trial of  
AZD2373 (NCT06824987) 

• Ages 18-65 years 
• Design: Randomized, 

double blinded to 3 arms
• Enroll: 96 



The 
Exhaust 
Port: 
Inaxaplin’s 
Preclinical 
data

Egbuna, O, et al, 
2023
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The Exhaust Port: Future Inaxiplan 
Trials

ClinicalTrials.gov

StarWars.com free background • Amplitude Trial (NCT05312879)
• Adaptive Phase 2/3 
• Design: Randomized, double-blind, placebo 

controlled
• Population: Age 10-65yrs
• Enrollment: ~466 
• Outcome: Change in albuminuria

• Other small molecule ion channel blockers are in the 
works but are pre-IND



MZE829: Dual Mechanism Small 
Molecule Inhibitor

ClinicalTrials.gov and Maze Therapeutics website, 2026

StarWars.com free background • Oral, dual-mechanism 
small-molecule inhibitor of  APOL1 
that blocks pore formation and 
channel function

• Phase 2 – HORIZON trial 
(NCT06830629)
• Design: Open-label basket trial 

across broad AMKD phenotypes
• Topline results: (Week 12):35.6% 

mean reduction in UACR 
overall≥30% UACR reduction in 
~50% of  patients

• FSGS subgroup: ~61.8% mean 
UACR reduction



Other Death Star Controls: 
Inflammasome
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• K+ efflux stimulates NLRP3 
activation

• Glyburide seems to blunt this 
effect but only at high doses

• NLRP3 inhibitors are active area 
of  study with one specifically, 
AZD4144, being studied in 
kidney disease

Jha, A, et.al, 2020
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Other Death Star Controls: 
Mitochondrial Function/Metabolic 
Programming
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Key reference (first author, 
year)

APOL1 model studiedMechanism (mitochondrial)Therapy / Intervention

Ma et al  2020

Human podocytes and renal 
tubular cells expressing 
APOL1 G1/G2; APOL1 
overexpression models

Inhibits mitochondrial fission 
by blocking Drp1 → preserves 
mitochondrial network 
integrity, cristae structure, and 
cell viability

Mdivi-1 (Drp1 inhibitor)

Shankland, et al, 2023

APOL1 models not yet directly 
tested, but proposed based 
on APOL1-induced 
cardiolipin-dependent 
mitochondrial injury

Stabilizes cardiolipin and 
mitochondrial cristae; 
improves ETC efficiency and 
ATP generation

Elamipretide (SS-31)

Shankland, et al, 2023

APOL1 risk variants 
biologically implicated, but 
not directly trialed in 
APOL1-genotyped cohorts

Increases Glutathione leading 
to antioxidant and anti-
inflammatory effects

Nac



Other Death Star Controls: Abnormal 
Autophagy
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• APOL1 high risk variants induce mTOR activation in 
podocytes

• Rapamycin has been shown in transgenic G2 mouse 
models by Shah, et al to decrease proteinuria and 
improve histologic outcomes of  podocytes

• mTOR inhibits autophagy and so rapamycin may 
increase autophagy and clear APOL1 oligodimers 

• However, this rapamycin mouse model suggested 
instead that it prevented podocyte cell cycle entry

• Notably previous studies in FSGS showed mTOR 
inhibitors to be deleterious to podocytes



The Rebellion’s Tactile Plan (for now)

• APOL1 genotype all non steroid responsive nephrotic syndrome 
pediatric and adult patients

• Lifestyle modifications 
• Maximize use of clinically available antiproteinuric agents

• RAAS blockade vs sparsentan 

• Suspect soon first line treatment may be ion channel inhibitors 
like inaxiplan or potentially JAK-stat inhibitors



The New Republic: What We Need to Build It

• Better Risk Stratification Given Variable Penetrance
• Better Understanding of the Second Hit Mechanisms
• Better division of the APOL1 mediated renal diseases
• More trials in pediatric patients
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