
HIV–associated nephropathy 
(HIVAN) 

Dr. Stefan Hägele 

Kidney Center  
Heidelberg University Hospital 

SIMPOSIO KDIGO 
October, 8th 2019 

Heidelberg University Hospital | October 2019| Dr. Stefan Hägele 

KDIGO

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjF-NeekfjkAhUMEVAKHWh9DOcQjRx6BAgBEAQ&url=https://www.nierenzentrum-heidelberg.com/&psig=AOvVaw292_81qWsMH8NiuIyR6Ao3&ust=1569918752536101


Heidelberg University Hospital | October 2019| Dr. Stefan Hägele 

The extent of HIV worldwide I  

Source: World Health Organization 
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The extent of HIV worldwide II  

Source: World Health Organization 

In 2018: 

• 37.9 million people living with HIV 

• 1.7 million newly infected people 

• 0.77 million HIV-releated deaths 

• 79% of people with HIV know their status 
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The extent of HIV worldwide III  

Source: World Health Organization 

Approx. 62% on medication (2018) ↑life expectancy 
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The extent of HIV worldwide IV  

Source: Phair et al.  2012 

Increase of renal disease in HIV infected patients 
 

 • Prevalence of CKD in HIV-infected individuals varies broadly 
• Africa: 38% Nigeria, 20% Uganda, 11.5% Kenya 
• Asia: 16.8% Hong Kong, 27% Inda 
• Americas:  7%  
• Europe: 1% 

 
 
 

 
 

• HIV as etiologic factor of CKD 
• Spain: 0.5-1.1% 
• Cameroon: 6.6% 
• South Africa: 28.5% 

KDIGO



Heidelberg University Hospital | October 2019| Dr. Stefan Hägele 

HIV-associated nephropathy 

Source: Post et al. (2008) 

 
 
 

• AIDS-associated nephropathy 
• First described in early 1980s associated with AIDS 
• Aggressive form of FSGS in African-Americans 

 
 
 

• HIV-associated nephropathy  (HIVAN) 
• Appears in a progresses HIV infection  
• Major cause of ESRD in HIV patients 
• Characterized by significant proteinuria and progressive kidney failure. 
• Prevalence  

• 1% to 10% im HIV-infected patients 
• HIVAN histology in 50% of HIV positive patients 
• 90% of HIVAN patients are of African descent. 
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HIV-associated nephropathy 

Source: Post et al. (2008) 

• Key features/parameters of HIVAN 
• Advanced HIV disease  
• Heavy proteinuria 
• Rapid decline in kidney function 
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HIVAN Pathophysiology 
FSGS 

 
Collapsing 

glomerulpathy 
 

Foot process 
effacement 

Tubulointerstitital  
Nephritis 

 
Microcystic dilations 

 
Tubular atrophy +  

proteinaceous casts 
 

Immune infiltrate 
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HIVAN risk factors 

Source: World Health Organization 

 
HIVAN  

Genetic  
predispositions 

Direct  
viral effects 

cART-related 
kidney toxicity 

Comorbidity 
disease 
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Genetic predispositions 
 

Source: Kopp et al. (2013) 
               Genovese et al. (2010) 
               Dummer et al. (2015) 
               Jotwani et al (2017) 

• 18- to 50-fold higher prevalence of HIVAN in 
black HIV patients 
 

• APOL1 G1 and G2 risk variants 
• Frequency   

• Both 22% 
• Single 45% 

 
• Strongly associated with development 

of FSGS and HIVAN 
• 5-fold higher odds of proteinuria 
• 3.5 fold higher odds of HIVAN 
• 3-fold higher risk of progressing to 

ESRD 
• 29- to 89-fold higher odds of 

HIVAN (both allels) 
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Mechanisms of APOL1-mediated disease 

Source: Beckermann et al. (2017) 
               Nicols et al. (2015) 

Limited data: 
• Higher expression of APOL1 variants in glomeruli and podocyte 

 
• Expression of APOL1 variants in transgenic mouse cause proteinuria, 

glomerulosclerosis and podocyte effacement 
 
 
 
 
 
 
 
 
 
 
 
• The estimated lifetime risk with both APOL1 alleles  

• 50% for HIV+ 
• 4% for HIV- 
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Direct viral effects 

Source: Bruggeman et al. (2000) 

Kidney as site of HIV infection 
 

• Renal epithelial cells are infected by HIV 
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Direct viral effects 

Source:  

Kidney as site of HIV infection 
 
• Role of accessory proteins in disease pathogenesis 

 
• vpr, nef 
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Direct viral effects 

Source: Zuo et al. 2006  

Kidney as site of HIV infection 
 

• transgenic mice expressing nef and vpr in podocytes  
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Direct viral effects 

Source: Kistleret al. (2012) 
               Lu et al. (2008) 
 

Kidney as site of HIV infection 
 

• Expression of nef in human podocytes in vitro 
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cART-related kidney toxicity 

Source:  

Combined antiretroviral therapy 

Drug classes: 
 
1. Entry inhibitors 
2. RT inhibitors  
3. Integrase inhibitors 
4. Protease inhibitors 
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cART-related kidney toxicity 

Source:  

Combined antiretroviral therapy 

HIV RNA <200 copies/mL CD4 count > 350 cells/μl  

incidence of ESRD from HIVAN (1989–2011)  
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cART-related kidney toxicity 

Source: Cooper et al. (2011) 
                Swanepoel et al. (2017)  

• Kidney injuries due to reverse transcriptase (RTI) and protease (PI) inhibitors are 
reported 
 

 
• Tenofovir (RTI)  

• 33% higher risk of CKD 
• characterized by Fanconi syndrome 
• tubular accomunulation and mitochondria injury 
• recovery can be incomplete 

 
 

• Atazanavir (PI)  
• 20% higher CKD incidence 
• Crystalluria, tubulointerstitial nephritis 
• Poorly soluble  crystal formation, inflammation 
• Persistent risk for kidney injury 
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Other risk factors 

Source: Jotwani et al. (2012) 

Cohort study:  
22,156 HIV-infected patiens   
366 developed ESRD 
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HIVAN Treatment 

Source: World Health Organization 

• No specific HIVAN treatment available 
 

• Assessment of CKD risk scores: 
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Management of ESRD in HIV Infected Persons 

Source: Chaudhary et al. (2015) 

cART 
• Reduced prevalence of HIVAN 
• Declined ESRD comblications 

Risk of renal disease in HIV infected individuals 

Effective cART 
• Prelonged life expectancy 
• Risk of comorbidity 

 Increase need of HIV+ patients for dialysis and kidney transplantation  
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Management of ESRD in HIV Infected Persons 

Source: Chaudhary et al. (2015) 
               Ndlovu  et al. (2019) 
               Trullas et al (2011) 

1. Dialysis 
 

Main risk factors: 
• Ineffective control of viral load (41%) 
• Side infections  

HIV 

No HIV KDIGO
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Management of ESRD in HIV Infected Persons 

Source: Malat et al. (2019) 

2. Transplantation 
 

• Criteria: 
• Effective HIV suppression for ≥6 months 
• Undetectable plasma HIV-1 RNA 
• CD4+ cell count > 200 cells/mm³ 

 
 

• Risks: 
• Immunsuppressiva and low CD4 count 
• Interactions of Immunsupressiva with cART 
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Summary 

1. HIV can cause kidney injury 
• Control of kidney parameters 
• Biopsy of required 

 
 

 
2. Risk factors: 

• Genetic depositions  
• Direct viral effects 
• Drug nephrotoxicity 

 
 
 

3. Therapy 
• Adjustment of cART 
• Dialysis 
• Transplantation 
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Thank you for your attention 
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