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Case 1
• 35 yo woman of recent African ancestry with a history of hypothyroidism, uterine 

fibroids, gastroesophageal reflux is regularly followed by her primary care physician. 
She no history of hypertension or CKD (eGFR >90). 

• The patient performs a 23andMe DNA test and uploads the findings



Case 1 – Summer of 2021
• 35 yo woman of recent African ancestry with a history of hypothyroidism, uterine 

fibroids, gastroesophageal reflux is regularly followed by her primary care physician. 
She has no history of hypertension or CKD. 

• The patient performs a 23andMe DNA test and uploads the findings
• The Primary Care Doctor refers the patient to a nephrologist
• The nephrologist reaches out with the following questions before seeing the patient:

• Do these findings confirm a G1/G2 genotype?
• Is this patient at higher risk for CKD
• How should this patient be managed



Case 1
• 35 yo woman of recent African ancestry with a history of hypothyroidism, 

uterine fibroids, gastroesophageal reflux is regularly followed by her primary 
care physician. She has no history of hypertension or CKD. 

• The patient had been getting annual eGFR tests (consistently > 90 ml/min) 
with most recent Cr 0.72 mg/dl

• She never had urine protein or albumin quantification, though a urinalysis 3 
years prior had 1+ protein

• Nephrology visit:
• Family history: no known kidney disease, but information not complete
• BP: 101/55
• Urine protein/creatinine ratio: 99 mg/g; wnl
• CT Abd/pelvis: Normal size/structure of kidneys

• The patient was reassured and encouraged to follow up for annual kidney 
testing



Case 2 – GUARDD Study and KPMP
• 65 yo African American Woman with a history of Hypertension and 

hyperlipidemia

• Participant in the GUARDD Study







The pharmacogenomic sub-study will evaluate the relationship of 
pharmacogenomic genotype and change in systolic BP between baseline and 3 
months. 





Case 2 – GUARDD Study and KPMP
• 65 yo African American Woman with a history of Hypertension and 

hyperlipidemia
• Participant in the GUARDD Study
• BP 117/76 on Losartan 100 mg daily and Amlodipine 10 mg daily
• CKD stage 3 (eGFR 56-59 ml/min). UPCR 60 mg/g, UACR 18 mg/g
• APOL1 G1/G1
• Kidney Precision Medicine Project Research Biopsy



What is KPMP?
• A multi-year collaboration of leading research institutions to study patients with 

kidney disease
• Better understand the mechanisms of acute kidney injury (AKI) and chronic 

kidney disease (CKD)



For more information, visit KPMP.org
Visit KPMP.org for more informationKIDNEY PRECISION MEDICINE PROJECT
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Goals of the KPMP
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Identify new treatments for kidney 
disease

Ethically collect kidney biopsies from 
participants with acute kidney injury 
or chronic kidney disease

Create a Kidney Tissue Atlas

Define disease subgroups

Patient Engagement

Patient Engagement is at the core of 
KPMP. Patients sit on all KPMP 
committees and working groups.



Case 2 – GUARDD Study and KPMP
• - Focal Global Glomerulosclerosis (5% of Glomeruli; N = 22) 

  - Mild Tubular Atrophy and Interstitial Fibrosis 
  - Mild Arteriolar Sclerosis

• Representative glomeruli normal appearing

• Recommended continuing current antihypertensive regimen



Case 3 – Spring of 2020
• A 53 year-old African-American female with a past medical history of 

hypertension, hypothyroidism, depression, obstructive sleep apnea, and obesity 
(BMI 31) was hospitalized with AKI and nephrotic-range proteinuria in the setting 
of confirmed COVID-19. Admission laboratory tests revealed elevated 
inflammatory markers including IL-6, IL-8, TNF-alpha, C-reactive protein, and 
Ferritin. Serologic work-up for alternate etiologies of glomerulonephritis was 
negative

• The patient required hemodialysis
• APOL1 genotyping performed  using an in-house assay: G1/G1



• PCR/allele specific primer extension
• Validated with 48 positive and 10 negative controls
• Concordant with Sanger sequencing

Zhan et al J. Mol Diag 2016



7059 DNA samples were used for 
the multiethnic APOL1 allele and 
genotype frequency screen

High risk alleles present in 14% 
of African American individuals



• Representative light microscopy demonstrates 
collapse of the glomerular tufts with hyperplasia of 
epithelial cells (hematoxylin-eosin; original 
magnification x400

• Another glomerulus shows collapse of capillary 
loops with proliferation of overlying epithelial cells 
(Jones methenamine silver stain; original 
magnification x200).

• Electron microscopy reveals diffuse effacement of 
foot processes (arrow) and hypertrophy of 
podocytes with tubulovillous transformation (TEM, 
original magnification x2000).



*
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Control COVID-19 CG HIVAN

APOL1



Control COVID-19 CG HIVAN

Phospho-
STAT3

Phospho-STAT3 expression is significantly increased in podocytes and proximal tubular 
cells in COVID-19-associated CG and HIVAN as compared to normal kidney tissue

Kidney Med 2021



Velez et al. JASN 2020

• DNA extracted from 
peripheral blood or 
renal biopsy tissue

• PCR genotyping



• Most laboratories perform APOL1 variant analysis using DNA sequencing that 
identifies the nucleotide polymorphisms that code for the different phenotypes

• However, the LabCorp method employs Liquid chromatography–mass 
spectrometry (LC-MS/MS) to determine the APOL1 phenotype by detecting 
expressed mature proteins.

• Results can differ from DNA sequencing (e.g. patient specific 
transcription/translation differences)



Case 4 - Treatment
• 64 yo African American woman with HTN, DM, hyperlipidemia referred to 

nephrology after proteinuria discovered by PCP (the patient had complained of 
“foamy urine”

• Her baseline Cr was 1.2-1.4 mg/dl but increased recently to 2.1 after a 
hospitalization for COVID-19

• APOL1 G1/G2
• At biopsy: Cr 1.53 mg/dl, eGFR 41 ml/min, UPCR 3,363 mg/g
• Kidney biopsy:

•  Focal global (13/35) and focal segmental glomerulosclerosis with 
collapsing features in 4 gloms

• Interstitial fibrosis and tubular atrophy, moderate 
• Arterio- and arteriolosclerosis, moderate to severe 



Putative mechanisms of APOL1 induced 
injury

Vasquez KI Reports 2023





THERAPEUTIC TARGETS

Study ID Title Phase Status Target

NCT05237388 Janus Kinase-STAT Inhibition to Reduce APOL1 
Associated Kidney Disease (JUSTICE)

2 Enrolling JAK-STAT 
pathway 
inhibitor

NCT04340362 Phase 2a Study of VX-147 in Adults With APOL1-
mediated Focal Segmental Glomerulosclerosis

2A Completed Compound 
inhibitor APOL1

NCT05312879 Phase 2/3 Adaptive Study of VX-147 in Adult and 
Pediatric Participants With APOL1- Mediated 
Proteinuric Kidney Disease Mediated Proteinuric Kidney 
Disease (AMPLITUDE)

2A/3 Enrolling Compound 
inhibitor APOL1

NCT05324410 A Phase 1 Dose Escalation Study to Evaluate Safety and 
Pharmacokinetics (PK) of VX-840 in Healthy Participants

1 Completed ? Compound 
inhibitor

NCT05351047 A Study to Assess Safety, Tolerability, PK and PD of 
AZD2373 in Healthy Male Participants of Sub-Saharan 
West African Ancestry

1 Completed Antisense 
oligonucleotide 
inhibitor (ASOI)

Ongoing clinical trials for AMKD 
https://clinicaltrials.gov/
Search term: APOL1; 
Date accessed: 4/17/2024

https://clinicaltrials.gov/


APOL1 therapies in development



Preclinical Data

Egbuna O et al. N Engl J Med2023;388:969-979

Percent inhibition 
of thallium ion flux 

Inaxaplin inhibition 
of APOL1 induced 
thallium ion flux

Inaxaplin target 
binding

Inaxaplin reduction 
of UACR in  APOL1 
G2 mice



JCI 2024



Efficacy Outcomes in Ph2 Trial

Egbuna O et al. N Engl J Med2023;388:969-979



Demographic and Clinical Characteristics of the 
Participants at Baseline

Egbuna O et al. N Engl J Med2023;388:969-979



Mean Percent Change from the Baseline Urinary Protein-
to-Creatinine Ratio at Week 13

Egbuna O et al. N Engl J Med2023;388:969-979



Adverse Events

Egbuna O et al. N Engl J Med2023;388:969-979



Other approaches to APOL1 inhibition



COVID-19 cytokines drive APOL1 expression 
in human iPSC organoids

Blocked by Baricitinib (JAK/STAT) inhibition



Viability of IFNa podocytes derived 
from organoids improved with JAK 
inhibition  





Mol Ther 2022



APOL1 N264K risk variant is protective



THERAPEUTIC TARGETING OF APOL1



Patient participated in the Vertex Phase 2 study

Last 12 months:
-UPCR < 0.4 g/g
-eGFR 30-35 ml/min

Study period

Taking:
-Losartan 100 mg daily
-Semaglutide 2mg weekly
-Spironolactone 25 mg daily



CONCLUSIONS

• APOL1 diagnostic approaches are expanding and would benefit from point of care, 
rapid result turnaround

• Therapeutic options with different mechanisms of action are being developed in the 
context of clinical trials 
• Channel modulators
• Anti-sense oligonucleotides
• Modulators of protective APOL1 variants
• Other approaches

• Remaining questions exist around mechanism(s) of APOL1-induced injury, precision-
based approach to treatment, and optimal supportive care


