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Abstract 
HIV-associated nephropathy (HIVAN) is a significant cause of kidney dysfunction in HIV-infected individuals, characterized by 
progressive glomerular injury, proteinuria, and potentially end-stage renal disease (ESRD). When present in patients with sickle 
cell disease (SCD), HIVAN compounds the already existing renal challenges faced due to the vaso-occlusive nature of SCD. This 
review explores the pathophysiology, clinical features, diagnostic approaches, and management strategies of HIVAN in the 
context of SCD. It highlights the overlapping risk factors and the increased burden of kidney disease in these patients, 
emphasizing the importance of early detection and personalized treatment. The pathophysiology of HIVAN in SCD patients is 
multifactorial, involving both direct HIV-related kidney damage and the renal ischemia caused by sickle cell vaso-occlusion. The 
presence of both conditions accelerates kidney deterioration, with HIVAN exacerbating the renal injury caused by recurrent vaso-
occlusive crises in SCD. Diagnosis is challenging due to the similarity of symptoms between sickle cell nephropathy and HIVAN, 
requiring a comprehensive evaluation that includes urine tests, imaging, and in some cases, renal biopsy. Differentiating between 
the two conditions is critical for guiding treatment strategies. 
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Introduction 
HIV-associated nephropathy (HIVAN) is a severe and 
progressive form of kidney disease that affects individuals 
living with HIV. It is primarily characterized by the rapid 
onset of proteinuria, nephrotic syndrome, and eventual 
progression to end-stage renal disease (ESRD) if left 
untreated. HIVAN results from the direct infection of renal 
cells by HIV, leading to glomerular injury and renal fibrosis. 
The condition is most commonly observed in individuals 
with advanced HIV infection, particularly those with poor 
viral control and low CD4 counts. In patients with sickle cell 
disease (SCD), a genetic hematologic disorder characterized 
by abnormal hemoglobin, the risk of kidney complications is 
already heightened. When both HIV and SCD are present, 
managing kidney dysfunction becomes even more complex 
and requires a comprehensive and multi-disciplinary 
approach.1-3 Sickle cell disease is a chronic disorder 
characterized by the abnormal sickling of red blood cells, 
leading to blockages in small blood vessels, particularly in 
organs like the kidneys. This vaso-occlusion results in 
periods of ischemia and chronic low-level damage to kidney 
tissue, contributing to sickle cell nephropathy (SCN). Over 
time, the recurrent kidney injury in SCD leads to 
progressive renal dysfunction. The addition of HIV infection 
complicates the situation, as HIV directly targets renal tissue 
and accelerates the process of fibrosis and inflammation. 
HIVAN exacerbates the vascular and glomerular damage 
already present in SCD, potentially leading to rapid 
deterioration in kidney function.4-5 

The co-occurrence of HIV and SCD significantly increases 
the burden of kidney disease in affected individuals. HIVAN 
in SCD patients can cause a rapid decline in renal function, 

leading to proteinuria, hematuria, and edema, which may 
mimic or overlap with the symptoms of sickle cell  
 
nephropathy. However, the path physiology of HIVAN is 
distinct, involving direct viral effects on the kidney’s  
glomerular and tubular cells. The immune activation caused 
by both HIV and SCD contributes to renal inflammation,  
fibrosis, and scarring. This combination of mechanisms 
increases the risk of nephrotic syndrome and ESRD, with 
the need for urgent intervention to prevent irreversible 
kidney damage.6-7 The diagnosis of HIVAN in SCD patients 
is challenging due to the overlap in clinical symptoms 
between sickle cell nephropathy and HIV-associated kidney 
injury. Proteinuria, a hallmark feature of HIVAN, is also 
commonly seen in SCD patients with renal involvement. 
Additionally, both conditions can lead to hypertension, 
hematuria, and kidney enlargement. Given these 
overlapping symptoms, clinicians must use a combination of 
diagnostic tools to distinguish between the two forms of 
kidney damage. Urine tests, such as 24-hour urine protein 
collection, imaging studies like renal ultrasound, and biopsy 
procedures, if necessary, are crucial for accurate diagnosis. 
The renal biopsy is often the most definitive diagnostic tool 
for distinguishing HIVAN from other renal pathologies, 
although it may be difficult to perform in SCD patients due 
to the risk of bleeding.8-10 

Early diagnosis of HIV-associated nephropathy in SCD 
patients is essential for slowing the progression of kidney 
disease. Once HIVAN is diagnosed, treatment typically 
involves the initiation of antiretroviral therapy (ART) to 
suppress HIV replication. ART has been shown to reduce 
the viral load, improve renal function, and slow the 
progression of kidney disease in individuals with HIVAN. 
However, the presence of sickle cell disease adds an 
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additional layer of complexity. Some ART regimens, 
particularly those that include protease inhibitors, have been 
associated with nephrotoxicity, making the selection of 
appropriate medications critical in this population. 
Nephrologists must work closely with infectious disease 
specialists to monitor renal function and adjust ART 
regimens accordingly to avoid further renal damage.11-13 In 
addition to ART, other interventions are necessary to 
manage renal dysfunction in HIV-positive SCD patients. 
Blood pressure control is a key aspect of managing kidney 
disease in this population, as hypertension accelerates the 
progression of renal damage. Angiotensin-converting 
enzyme (ACE) inhibitors and angiotensin receptor blockers 
(ARBs) are commonly prescribed to reduce proteinuria and 
lower blood pressure, both of which are important for 
preserving kidney function. Maintaining hydration, 
optimizing hemoglobin levels, and managing sickle cell 
crises are equally important to prevent further kidney 
damage. Furthermore, regular monitoring of renal function 
through routine blood tests, urine protein measurements, and 
imaging is essential for tracking the progression of kidney 
disease and adjusting the treatment plan as needed.14-16 

Pathophysiology of HIVAN in Sickle Cell Disease 
HIV-associated nephropathy (HIVAN) is a complex and 
progressive kidney disorder that occurs in individuals 
infected with HIV, characterized by rapid deterioration in 
renal function, proteinuria, and nephrotic syndrome. The 
pathophysiology of HIVAN is primarily driven by direct 
infection of renal cells by HIV, which leads to 
inflammation, fibrosis, and subsequent glomerular and 
tubular damage. In individuals with sickle cell disease 
(SCD), this renal pathology is compounded by the additional 
burden of vaso-occlusive events, hypoxia, and ischemia, 
making the kidneys particularly vulnerable to both 
conditions simultaneously. The interaction between HIV 
infection and SCD exacerbates kidney dysfunction, 
accelerating the progression of renal disease.17-19 In HIV-
positive individuals, the virus enters renal cells through the 
CD4 receptor and co-receptors such as CCR5 and CXCR4, 
leading to direct viral replication within glomerular 
epithelial cells (podocytes) and renal tubular cells. This 
causes a cascade of inflammatory responses, including the 
activation of immune cells, cytokine production, and an 
increased deposition of extracellular matrix proteins, which 
collectively lead to glomerulosclerosis and tubulointerstitial 
fibrosis. Additionally, HIV proteins such as Tat and gp120 
can exert direct cytotoxic effects on renal cells, further 
contributing to renal injury and dysfunction. In SCD 
patients, the kidney already experiences chronic damage due 
to recurrent vaso-occlusive crises, which result in ischemia, 
inflammation, and endothelial injury. The presence of both 
conditions creates a "two-hit" scenario, where the renal 
vasculature and glomeruli are not only damaged by the 
sickling of red blood cells but are also directly attacked by 
HIV.20-22 

The renal damage in HIV-positive individuals with SCD is 
compounded by the fact that sickle cell disease leads to a 
hypercoagulable state, contributing to microvascular 
obstruction and hypoxia in various organs, including the 
kidneys. The sickling of red blood cells reduces the oxygen-

carrying capacity of the blood, causing ischemic damage to 
renal tissue. This vaso-occlusion contributes to glomerular 
injury, endothelial dysfunction, and tubulointerstitial 
fibrosis. When combined with the effects of HIV infection, 
which increases renal inflammation, the progression to 
nephropathy becomes much faster and more severe. 
Additionally, chronic kidney injury in SCD patients often 
results in a vicious cycle of worsening anemia, impaired 
erythropoiesis, and kidney dysfunction, making treatment 
more challenging.23-25 HIVAN in SCD patients typically 
manifests as proteinuria, hematuria, and hypertension, all of 
which are common features of kidney involvement in both 
conditions. Proteinuria in particular is a hallmark of HIVAN 
and can be a crucial early indicator of kidney damage. In 
SCD patients, glomerular filtration rate (GFR) decline is 
often more rapid, with a higher likelihood of progression to 
end-stage renal disease (ESRD) due to the combined renal 
insults from both HIV and sickle cell disease. Furthermore, 
HIV-induced nephropathy in this population can complicate 
the management of other sickle cell-related complications, 
such as episodes of pain crises and organ damage, making a 
multi-disciplinary approach essential for optimal care.26-27 

Clinical Manifestations and Diagnosis of HIVAN in 
Sickle Cell Disease 
The clinical manifestations of HIV-associated nephropathy 
(HIVAN) in patients with sickle cell disease (SCD) can be 
challenging to differentiate from the kidney complications 
already present in individuals with SCD. Both conditions 
share similar renal symptoms, such as proteinuria, 
hematuria, and hypertension, which can make early 
diagnosis difficult. HIVAN in SCD patients can also present 
with symptoms of nephrotic syndrome, including edema, 
hypoalbuminemia, and elevated serum cholesterol. 
However, the progression and underlying causes of kidney 
injury in HIV-positive SCD patients are multifactorial, 
involving both direct viral effects on the kidneys and the 
damage caused by recurrent sickling of red blood cells and 
subsequent vaso-occlusion. Early identification of HIVAN 
is crucial, as it can significantly accelerate kidney 
dysfunction and contribute to the rapid progression of end-
stage renal disease (ESRD).28-30 One of the hallmark signs of 
HIVAN is proteinuria, which is frequently detected during 
routine urinalysis. Proteinuria may range from mild to 
nephrotic levels, with massive protein leakage into the urine 
indicating more severe kidney damage. Hematuria, or the 
presence of blood in the urine, may also be observed in 
patients with HIVAN, though it is not as prominent as 
proteinuria. In individuals with SCD, hematuria can occur as 
a result of vaso-occlusion in the renal microvasculature, 
which leads to glomerular injury. However, when 
proteinuria and hematuria occur concurrently in HIV-
positive SCD patients, this is a strong indicator of the 
potential presence of HIVAN. Hypertension is another 
common feature of HIVAN and is often seen in patients 
with kidney dysfunction in both HIV and SCD. Increased 
blood pressure can worsen kidney damage and, if left 
untreated, may lead to further renal decline.31-32 

Diagnosing HIVAN in SCD patients requires a 
comprehensive evaluation that includes a thorough clinical 
assessment, laboratory investigations, and imaging studies. 
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A detailed history should focus on the onset and progression 
of renal symptoms, including changes in urine output, the 
presence of edema, and any recent episodes of pain crises 
that may have exacerbated kidney function. Urinalysis is the 
first step in evaluating renal function, with proteinuria being 
the primary indicator of renal damage. Quantification of 
proteinuria through a 24-hour urine collection or urine 
protein-to-creatinine ratio is essential to assess the extent of 
kidney injury. If significant proteinuria is present, further 
diagnostic testing is warranted.33-35 Imaging studies, such as 
renal ultrasound, are commonly used to assess kidney size, 
detect any structural abnormalities, and rule out other causes 
of renal impairment. HIVAN can cause renal enlargement 
due to inflammation and glomerular hyperplasia, which may 
be evident on ultrasound. However, imaging alone cannot 
definitively distinguish between HIVAN and sickle cell 
nephropathy, which may also present with similar findings, 
such as renal enlargement and scarring. In some cases, a 
renal biopsy may be necessary to provide a more definitive 
diagnosis. A biopsy can help differentiate between HIVAN 
and other causes of renal damage, such as sickle cell 
nephropathy, by examining the histopathological features of 
the kidney tissue. In HIVAN, the biopsy typically reveals 
collapsing focal segmental glomerulosclerosis (FSGS), 
which is a hallmark of the disease.36-38 The diagnosis of 
HIVAN in SCD patients is also aided by laboratory tests to 
assess the presence of HIV infection and to monitor viral 
load, CD4 count, and kidney function. Monitoring serum 
creatinine levels, estimated glomerular filtration rate 
(eGFR), and blood urea nitrogen (BUN) helps track kidney 
function over time. HIV viral load suppression, indicated by 
a low or undetectable viral load, is an important predictor of 
renal disease progression. A low CD4 count, commonly 
seen in patients with untreated HIV, may indicate a more 
advanced HIV infection and a higher risk of developing 
HIVAN.39-40 

Management and Treatment Strategies for HIVAN in 
Sickle Cell Disease 
The management of HIV-associated nephropathy (HIVAN) 
in patients with sickle cell disease (SCD) requires a multi-
disciplinary approach that addresses both the renal 
complications of HIV infection and the unique renal issues 
associated with SCD. Early recognition of HIVAN is crucial 
to prevent or delay the progression to end-stage renal 
disease (ESRD). Given the complexity of managing dual 
pathologies, the therapeutic strategies focus on controlling 
HIV replication, managing renal complications, and 
alleviating the effects of sickle cell disease. This requires an 
integrated approach that involves antiretroviral therapy 
(ART), supportive renal care, and targeted interventions to 
mitigate the complications associated with SCD.41 

Antiretroviral Therapy (ART) is the cornerstone of HIV 
treatment in individuals with HIVAN. Effective viral 
suppression is essential in reducing the progression of 
kidney disease. ART regimens typically include a 
combination of drugs that target different stages of the HIV 
life cycle, such as nucleoside reverse transcriptase inhibitors 
(NRTIs), non-nucleoside reverse transcriptase inhibitors 
(NNRTIs), and protease inhibitors (PIs). Studies have shown 
that effective ART can reduce the severity of HIVAN by 

decreasing the viral load and preventing further kidney 
damage. However, caution must be exercised in choosing 
ART regimens for SCD patients, as some antiretroviral 
drugs may have nephrotoxic side effects. For example, 
tenofovir, an NRTI, is known to cause renal toxicity, 
particularly in patients with pre-existing kidney disease. 
Therefore, the selection of ART should be carefully 
monitored and adjusted according to renal function.42-43 

Renal Protective Strategies are critical in managing HIVAN 
in SCD patients. The use of angiotensin-converting enzyme 
inhibitors (ACE inhibitors) or angiotensin II receptor 
blockers (ARBs) is a standard approach to reduce 
proteinuria, which is a hallmark of HIVAN. These 
medications not only reduce proteinuria but also help in 
controlling blood pressure, which is often elevated in 
patients with renal dysfunction. ACE inhibitors and ARBs 
are particularly effective in patients with proteinuria and 
hypertension, helping to protect the kidneys from further 
damage. Regular monitoring of kidney function, including 
serum creatinine, glomerular filtration rate (GFR), and urine 
protein levels, is essential to assess the effectiveness of these 
therapies and adjust the treatment plan accordingly.44-45 

Supportive Care for sickle cell disease plays a critical role in 
the management of kidney disease in these patients. 
Frequent blood transfusions may be necessary to manage 
sickle cell-related anemia and prevent further sickling 
episodes, which can worsen kidney function. In addition, 
maintaining hydration is important to reduce the risk of 
vaso-occlusion in the kidneys, which can lead to ischemic 
damage and further exacerbation of kidney injury. Patients 
with HIVAN and SCD should also receive appropriate 
management for any other complications of SCD, including 
pain crises, infection prevention (due to compromised 
immunity), and stroke prophylaxis. Hydroxyurea, a 
medication that helps reduce the frequency of vaso-
occlusive episodes, may also play a role in reducing renal 
injury by limiting the occurrence of sickle cell-related 
crises.46 

Management of Hypertension is an essential aspect of 
treatment for HIVAN in SCD patients. Hypertension is 
common in both HIVAN and SCD and can exacerbate 
kidney damage. Blood pressure should be carefully 
monitored, and antihypertensive medications, including 
ACE inhibitors or ARBs, should be adjusted to maintain 
blood pressure within optimal ranges. In some cases, 
calcium channel blockers or diuretics may be added to the 
regimen to control hypertension and reduce fluid retention, 
especially in patients with nephrotic syndrome. Monitoring 
for side effects, such as electrolyte imbalances or fluid 
overload, is essential, particularly in patients with 
compromised renal function.47 Renal Replacement 
Therapy (RRT), including hemodialysis or peritoneal 
dialysis, may become necessary for patients with advanced 
HIVAN in SCD who progress to ESRD. The decision to 
initiate dialysis should be based on the patient’s overall 
clinical condition, GFR, and other relevant factors such as 
comorbidities. Kidney transplantation is another potential 
treatment option, but it may be complicated by the presence 
of HIV, requiring careful consideration of 
immunosuppressive therapy and HIV viral load control.48 
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Conclusion 
HIV-associated nephropathy (HIVAN) in sickle cell disease 
(SCD) patients presents a complex and multifactorial 
challenge, requiring careful management to prevent rapid 
progression to end-stage renal disease (ESRD). The 
interplay between the two conditions—HIV and sickle cell 
disease—exacerbates renal dysfunction, making early 
diagnosis and intervention critical. The cornerstone of 
managing HIVAN in SCD patients is the effective control of 
HIV through antiretroviral therapy (ART), which helps 
reduce viral load and limit kidney damage. However, ART 
selection must be carefully considered, as certain 
medications may contribute to renal toxicity, especially in 
those with pre-existing renal compromise. In addition to 
ART, renal protective strategies such as the use of ACE 
inhibitors or ARBs are crucial in controlling proteinuria and 
hypertension, which are common in HIVAN and SCD. 
These medications not only help reduce kidney damage but 
also support overall cardiovascular health. Furthermore, 
managing sickle cell disease-related complications through 
transfusions, hydration, and the use of hydroxyurea is vital 
to minimize the impact of sickle cell crises on renal 
function. A multidisciplinary approach, involving 
nephrologists, hematologists, and infectious disease 
specialists, is essential for optimizing care and improving 
outcomes. 
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