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Patients with HIV represents a unique and often seemingly 
daunting challenge for nephrologists, as these patients often have 
many multi-system issues, and are on a mix of  medications that 
are not well known or often prescribed by non-infectious disease 
specialists. HIV is a risk factor for acute kidney injury (AKI)/
chronic kidney disease (CKD), and there is a wide spectrum of  
renal disease that occurs in these patients, including those directly 
caused by the virus, and medication toxicities. Once the renal 
disease is advanced, these patients can also provoke difficult 
decisions regarding the issues of  kidney biopsy, dialysis, and 
transplant. The nephrologist requires a working knowledge of  the 
current state of  overall HIV management, so that they can help 
with the prevention and treatment of  acute and chronic kidney 
disease, within the multi-disciplinary HIV team.

Acute kidney injury and chronic kidney disease are common in 
HIV patients.  One study showed a rate of  AKI about twice as 
high in hospitalized HIV patients (6% vs 2.7% in the controls), 
and these patients had a mortality of  27%, versus 4% for the non-
HIV controls [1]. A study of  ambulatory HIV patients showed 
a rate of  AKI of  9.4% over a two year period [2]. The rate of  
chronic kidney disease amongst HIV patients has been found to 
range from 10-15.5% [3, 4]. Because of  the high risk of  renal 
disease, the IDSA guidelines recommend screening for kidney 
disease (with serum creatinine and some measure of  proteinuria), 
whenever there is a change in antiretroviral therapy, and twice 
yearly if  the patient is otherwise stable [5].

Potential mechanisms for HIV as a risk factor for AKI/CKD 
include direct toxicity of  the virus, nephrotoxic medications 
(including some antiretrovirals and antimicrobials), and frequent/
severe infections that occur as a result of  the immunocompromised 
state.  It is important to note that subclinical kidney disease is 
likely to be present even if  there are not yet changes in clinical 
markers of  kidney function. An autopsy study of  HIV patients 
showed histologic changes in the kidney prior to overt clinical 

CKD [6]. These factors combine to predispose HIV patients to 
renal disease from all of  the common non-HIV-related causes, 
such as hypertension and diabetes. Also of  note is that hepatitis 
C coinfection is associated with higher rates of  both AKI and 
CKD [7] .

There is a wide spectrum of  renal disease in HIV, but most causes 
fit into three categories: HIV infection related, HIV treatment 
related, or non-HIV related. HIV infection related is defined as 
disease that is a direct result of  the viral infection, including HIV-
associated nephropathy (HIVAN), HIV immune complex disease 
(HIVICK), and HIV thrombotic microangiopathy (HIV-TMA).  
HIV treatment related causes include the nephrotoxic side effects 
of  antiretrovirals and antimicrobials. Non-HIV related causes 
must always be considered once HIV infection related and 
treatment related causes are ruled out, with the understanding 
that all renal disease in an HIV patient is not necessarily related to 
the virus and/or its treatment.

HIVAN is the result of  viral infection and replication within 
the kidney. Collapsing focal segmental glomerulosclerosis 
(FSGS) and tubulointerstitial disease are seen on biopsy [8].   
Classically, it presents with heavy proteinuria, a rapid decline in 
GFR, and a rapid progression to ESRD. There are 800 to 900 
ESRD due to HIVAN new cases of  per year in the US [9]. One 
recent study showed biopsy-proven HIVAN to have a 70% 
progression to ESRD [10]. HIVAN is seen primarily in African 
American patients with advanced HIV. 90% of  the ESRD due 
to HIVAN in the US is in African Americans [9]. The genetic 
predisposition may be due to a single nucleotide polymorphism in 
Apolipoprotein L1, that is seen in West African descendants [11].  
The primary treatment for HIVAN is antiretroviral therapy, and 
the IDSA recognizes it as an indication for starting antiretroviral 
therapy [5]. The incidence of  HIVAN has decreased since the 
widespread use of  antiretroviral therapy. One biopsy series 
showed a HIVAN prevalence of  80% on kidney biopsies in 1997, 
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which declined to a prevalence of  20% on kidney biopsies in 2004 
[12]. More of  the non-HIVAN biopsies showed non-collapsing 
FSGS, which some believe to represent partially treated HIVAN.
These patients present with milder proteinuria and a less severe 
decrease in GFR [13]. Another hypothesis is that these patients 
may be predisposed to classic FSGS because of  similar genetic 
predisposition in African Americans. Once HIVAN is diagnosed 
in a patient not already on antiretroviral therapy, it has been shown 
to respond to the initiation of  antiretroviral therapy [10]. Other 
specific treatments have been studied for HIVAN, including ACE 
inhibitors and steroids, however a 2013 Cochrane Review did not 
find sufficient evidence to make recommendations for either [14]. 
IDSA guidelines recommend starting ACE inhibitors if  HIVAN is 
suspected, or if  there is significant albuminuria [5]. The KDIGO 
glomerulonephritis guidelines do not make any recommendation 
for or against ACE inhibitors in these patients [15]. The IDSA 
guidelines also recommend considering steroids [5], while the 
KDIGO guidelines make no specific recommendation [15]. The 
few studies on steroids for HIVAN were done in the era before 
antiretroviral therapy and included small numbers of  patients, 
though they did show some benefit.They used around 60mg 
per day of  prednisone and showed no increased incidence of  
opportunistic infections [16], though one did show an increase in 
avascular necrosis [17]. Despite this, the difficulty of  extrapolating 
this data to the antiretroviral era has led to steroids not being 
standard of  care in these patients.

HIV immune complex disease is defined as any immune complex 
disease found on biopsy in the setting of  HIV. The etiology of  
HIVICK is unclear, though some believe it to be caused by anti-
HIV antibodies promoting immune complex formation. A recent 
biopsy series showed the most common finding of  HIVICK 
as being post-infectious glomerulonephritis. The next most 
common was “lupus-like” glomerulonephritis, which was defined 
as the “full house” of  immune complex deposition, with negative 
lupus serologies. The other cases showed IgA nephropathy, 
membranoproliferative glomerulonephritis, membranous 
nephritis, or glomerulonephritis not otherwise specified [10].  
Compared to HIVAN, patients with HIVICK present with less 
proteinuria, more variable renal dysfunction, less fulminant 
decrease in GFR and less progression to ESRD. Additionally, 
patients tend to be less immunocompromised at diagnosis.  The 
rate of  progression to ESRD was 32% in one study of  biopsy-
proven cases, and the initiation of  antiretroviral therapy after 
diagnosis of  HIVICK was not shown to improve outcomes [10].  
No specific treatment that has been shown effective for HIVICK, 
though the standard specific treatments for the immune complex 
diseases (i.e. if  they were diagnosed outside of  the setting of  
HIV), should be considered.

HIV thrombotic microangiopathy is thrombotic microangiopathy 
(TMA) thought to be triggered by viral injury to the endothelium. 
It is seen in advanced HIV and has become less common since the 
widespread use of  antiretroviral therapy [18]. The presentation is 
similar to TMA in other settings. There is no specific treatment, 
other than initiation of  antiretroviral therapy, and the consideration 
of  standard treatments for thrombotic microangiopathy.

Non-nucleoside reverse transcriptase inhibitors (i.e. efavirenz, 
etravirine) are generally not nephrotoxic. Nucleoside reverse 
transcriptase inhibitors (i.e. zidovudine, lamivudine, abacavir, 
emtricitabine, stavudine, didanosine) are uncommonly 

nephrotoxic, however they can cause Type B lactic acidosis  
(highest risk for stavudine and didanosine [19]).

Nucleotide reverse transcriptase inhibitors (i.e. tenofovir) 
are commonly nephrotoxic. Adefovir and cidofovir are also 
nucleotide reverse transcriptase inhibitors, however they are 
not approved for HIV, but are used for hepatitis B and CMV, 
respectively, and have the same side effect profile. Nucleotide 
reverse transcriptase inhibitors cause proximal tubular injury/
Fanconi Syndrome and/or nephrogenic diabetes insipidus.  
Tubular injury can be monitored by watching for glycosuria 
without elevated blood glucose, FE-Phos> 20%, and/or FE-uric 
acid >20% [5]. Tenofovir deserves special mention, because it is 
probably the most commonly used nephrotoxic HIV medication.  
The incidence of  AKI due specifically to tenofovir is difficult to 
determine, however, a recent meta-analysis showed an average 
decrease in GFR of  3.92 mL/min, over prolonged periods of  
followup [20].  There can be increased risk of  tenofovir toxicity 
when it is combined with atazanavir, amprenavir, or ritonavir-
boosted protease inhibitors [21, 22, 23]. IDSA guidelines 
recommend avoiding tenofovir in patients with a GFR < 60 
ml/min, and recommend discontinuing tenofovir if  the GFR 
decreases by 25% once started [5]. Dolutegravir + abacavir/
lamivudine is a first-line regimen that can be used if  tenofovir is 
being avoided [24].

Protease inhibitors (i.e. indinavir, atazanavir) are commonly 
nephrotoxic, with mechanisms including crystalluria, kidney 
stones, tubular obstruction, and/or chronic tubulointerstitial 
nephritis. These occurred frequently enough with indinavir that 
it is no longer commonly used. Atazanivir is commonly used, 
however, and is also associated with significant risk of  CKD [25].  
Of  note, atazanivir can interfere with the metabolism of  beta 
blockers and non-dihydropyridine calcium channel blockers, which 
could cause hypotension and result in AKI from hemodynamics.  

Rilpivirine (non-nucleoside reverse transcriptase inhibitor), 
cobicistat (boosting agent), and dolutegravir (integrase inhibitor) 
are all capable of  causing a trimethoprim-like increase in creatinine, 
which is due to decreased tubular secretion of  creatinine, and is 
not an indicator of  a true decrease in GFR [26, 27, 28].

HIV does not change the indications for kidney biopsy. A 2005 
biopsy series showed that nephrotic-range proteinuria and low 
CD4 count could not be used to predict HIVAN. Only 53% of  
the patients had HIVAN on the biopsy, and 33% of  the patients 
with CD4 count less than 200 did not have HIVAN [29]. HIV 
patients have also been shown to not have an increased risk of  
complications from kidney biopsy [30].

While the rates of  ESRD from HIVAN are lower since the 
introduction of  antiretroviral therapy, the increase in life-span 
attributed to antiretroviral therapy has led to more ESRD from 
non-HIV-related causes. 1.5% of  dialysis patients in the United 
States have HIV [31], and 91% of  them are African Americans [9].  
In general, HIV patients on dialysis are managed no differently 
than other dialysis patients, and they are candidates for both 
hemodialysis and peritoneal dialysis.

Though a relatively new, kidney transplant is a viable option for 
HIV patients. IDSA guidelines recommend that HIV patients 
with ESRD be evaluated for kidney transplant [5]. Most of  
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the data for kidney transplants in HIV patients in the United 
States comes from a 2010 cohort, which showed similar overall 
outcomes in HIV kidney transplants, as compared with the 
non-HIV transplant controls. The eligibility requirements for 
this study were a CD4 count greater than 200, an undetectable 
viral load, and a stable antiretroviral regimen. Exclusion criteria 
included a history of  progressive multifocal leukoencephalopathy, 
chronic intestinal cryptosporidiosis, primary CNS lymphoma, or 
visceral Kaposi's sarcoma. Overall 1 and 3 year survival for the 
HIV transplant patients was 94.6% and 88.2%, respectively. Graft 
survival at 1 year was 90.4%, and at 3 years was 73.7%. While the 
overall outcomes were not significantly different, as compared to 
the non-HIV controls, the HIV transplant patients did experience 
significantly higher rates of  acute rejection, 31% versus 12% in 
the first year [32]. One potential mechanism for the increased 
rate of  rejection could be because of  drug interactions, as 
protease inhibitors increase calcineurin inhibitor levels, and non-
nucleoside reverse transcriptase inhibitors decrease calcineurin 
inhibitor levels. Some practitioners may also be more hesitant to 
give higher doses of  immunosuppression to HIV patients, due 
to fears of  opportunistic infections. IDSA guidelines recommend 
considering switching to a raltegravir-based regimen prior to 
transplant, to minimize interactions with calcineurin inhibitors 
and sirolimus [5]. However, one study that looked at switching 
regimens showed that patients on a stable antiretroviral regimen 
had an increased risk of  viral relapse when switching to the 
raltegravir-based regimen, though it should be noted that this 
study was not in patients trying to get listed for transplant [33]. 
So while there may be fewer interactions once switched to the 
raltegravir-based regimen, there is increased risk of  viral relapse, 
which would delay transplant.
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