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HIV-Associated Nephropathy (HIVAN): Hope rising!
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ABSTRACT

HIVAN, the commonest renal complication of HIV/
AIDS is most prevalent among blacks of African
Jescent. Before the advent of HAART, HIVAN was
inevitably fatal within a short period. However, with
the introduction of highly active anti-retroviral therapy
"HAART), the prognosis of HIVAN has dramatically
improved. Angiotensin-converting enzyme (ACE)
mhibitors and corticosteroids have also improved the
treatment outcome of HIVAN. Patients with HIVAN
are now being offered renal replacement therapy
-dialysis and transplantation) more readily than in the
rast and new therapeutic strategies against HIVAN
zr2 being devised. The racial predilection of HIVAN
however, warrants further investigation.

INTRODUCTION

HIVAN, formerly known as AIDS-associated
acphropathy, was first described in 1984 [1] and it
comprises a clinicopathological pentad (Table 1).
HIVAN is the single most common and most well
defined renal complication of human
mmunodeficiency virus (HIV) infection in black
persons of African origin [2, 3, 4].

Table 1: Pentad of clinicopathological diagnosis of
HIVAN

. Significant proteinuria

Azotaemia with renal insufficiency

et

Normal blood pressure

<+ Normal or large and highly echogenic kidneys on
ultrasound

3 Collapsing form of focal segmental

clomerulosclerosis on renal histology

At the beginning of the HIV/AIDS epidemic,
and before the advent of HAART, HIVAN was
inevitably fatal; progressing inexorably to death within
a few months of the diagnosis [3]. The management
of HIVAN then. was largely supportive. The recent
advances in the knowledge of the epidemiology.
pathogenesis and the management of HIVAN give
hope for the containment of this disease with
enhanced quality of life and longevity of the patients.
The current advances are discussed further in this
article.

Epidemiology

HIVAN is the leading cause of chronic kidney disease
(CKD) in HIV-1 seropositive patients with a reported
prevalence of 5-10% [5]. No case of HIV-2
associated nephropathy without HIV-1 co-infection
has thus far been reported.

Black patients are particularly vulnerable to
HIVAN and more males than females. HIVAN was
reported by the United States Renal Data Service
(USRDS) as the third commonest cause of end-stage
renal disease (ESRD) in African Americans between
the ages of 20 and 64 years (after diabetes and
hypertension) [6]. Unfortunately. the incidence of
HIVAN in Africa with the largest concentration of
blacks in the world is largely unknown. because of
the paucity of published data on HIVAN cases.

HIVAN usually occurs late in the course of
HIV infection [T . thouzh cases orearly onsetoccur.
NMame petesiz dioopiiUel r.» o7 opportunistic
niad: i : >r2 HIVAN becomes

moicence of renal diseases
> narzased when mortality
Zmisnomrziuons decreased among
= AIDS simitarhy. the pool of patients in

chinpidatin 2hisa jhe
reporad 7 L

Lo
from oppirioniin

patienis 1t

Africe 2t mss o7 Z2neloping HIVAN is expected to
increase Zramaticaliy with improved survival from
OPPOr TSI TI2lNLONS.

Corresponding author : Dr 1. O. Eboreime-Oikeh

Department of Medicine, Central Hospital. Beizo C:oo Nieeria




HIV-Associated nephropathy

Racial predilection for HIVAN may be
genetically determined. Blacks are more prone to
Kidney diseases in general than other races. Almost
a quarter of patients with HIVAN volunteer a family
history of renal disease and black patients with
HIVAN are more than five times likely to have a

infection in their renal epithelium. The infection can
remain transcriptionally active albeit. at low levels.
[tis not yet certain whether the renal reservoir
contributes to rebound of plasma viral loads in patients
who had previously undetectable viral load with
antiviral drugs. In addition. the renal reservoir

Table 2: Spectrum of renal diseases associate with HIV infection

Acute Renal Failure

Chronic Renal Failure

Pre-renal

e Hypovolemia o
e Sepsis
¢ Hypoalbuminaemia
L
Intrinsic Renal (a)
e Acute Tubular Necrosis (b)
o Allergic Interstitial Nephritis
e (Crystal Deposition (©
Post Renal o
e Extrinsic Obstruction (a)
¢ Intrinsic Obstruction (b)

Focal Segmental Glomerulosclerosis
(Classic HIVAN)

Immune Complex Disease

IgA Nephropathy

Mixed sclerotic immune complex
nephropathy

Proliferative glomerulonephritis

Microangiopathies
Hemolytic Uremic Syndrome
Thrombotic thrombocytopenic purpura

first-degree or second-degree relative with ESRD
than are black patients without renal disease[8].
Unfortunately. no candidate gene has been definitely
implicated.

Pathogenesis of HIVAN

Many mechanisms have been suggested to explain
the pathogenesis of HIVAN but increasing evidence
now supports a direct role of HIV in its pathogenesis.
HIV-1 infection of renal parenchymal cells in humans
was demonstrated by Bruggeman et al in 2000 [9].
The infection of the epithelial cells of the glomerulus
and tubules by HIV-1 overlaps the pattern of histologic
disease in HIVAN. supporting a role for direct
infection of the Kidneys in the pathogenesis of
HIVAN.
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remission of HIVAN may have persistent HIV

=y

cal Journal of Neplhalogi-le.
- g ¢ el

of actively replicating HIV-1 may support the
evolution of viral strains that differ significantly from
virus present in the patient’s blood. The virus strains
may be drug-resistant and may not be susceptible to
currently available anti-retroviral drugs.

The mechanism by which HIV-1 gains entry
into renal epithelial cells is not entirely known. The
receptor for HIV-1 (CD4) and the major co-receptors
(CCRS. CXCR4) are not expressed in most normal
renal epithelial cells. Direct infection of kidney cells
resulting in proliferation and cellular apoptosis with
the activation of cell-mediated immunity in patients
who are genetically predisposed is likely to be the
basis of HIVAN.

Histopathology of HIVAN

Renal biopsy is the gold standard for the diagnosis of

HIVAN. HIV is associated with a wide spectrum of

rernal diszases [Table 2]. However. HIVAN is the

~2s common finding on renal histology in HIV-1
: ~iack patients with chronic kidney
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Fig. 1: Typical histopathologic findings in HiV-associated nephropathy (HIVAN).
A: Periodic acid-Schift (PAS) staining showing focal segmental elomerulosclerosis
(FSGS) with segmental collapse. Podocyte hypertrophy and hyperplasia are obvious
overlying the arca of collapse (arrow).
B: Tubular microcystic dilatations filled with proteinaceous material and interstitial
lvmphocytic intiltration and fibrosis in HIVAN. Hematoxylin and eosin.
Adapted froni Ross MJ. Klotman PE. Recent Progress in HIV-Associated Nephropathy. J A Soc Neplirol 2002
13:29097 3001014

Histologic. immunologic and ultrastructural features of
renal tissue from a biopsy specimen in HIVAN are
distinctive. A collapsing form of focal segmental
glomerulosclerosis on light microscopy is typical [Figure
IA] but not pathognomonic of HIVAN. Collapsing
glomerulopathy has also been described in certain other
conditions such as systemic autoimmune disorders (e.g.
svstemic lupus erythematosus. adult Still's discase).
viral infections (e.g. parvovirus B19 infection). and
cffects of drugs like interferon and pamidronate [11.
12.13.14.15. 10].

Light microscopy shows collapsed glomerular
capillary tftwhichis either sezmentally or clobally
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basement membranes. epithelial cell proliferation. and
focal foot process effacement [Figure 1C].

Tubuloreticular inclusions which consist of
ribonucleoprotein and membrane within the
glomerular and arterial endothehal cells. interstitial
leucocytes and capillary are highly suggestive of
HIVAN [17]. The synthesis of the tubuloreticular
inclusions is stimulated by alpha-interferon; however,
these tubuloreticular inclusions are less commonly
seen these days perhaps, due to the efficiency of
HAART in reducing plasma concentrations of
interferon.

Clinical Manifestations

The typical picture of HIVAN clinically, is of
progressive proteinuria usually within the nephrotic
range (>3g/24 hours) and rapidly deteriorating renal
function, if untreated. Despite the nephrotic range
proteinuria and hypoalbuminaemia, edema is strangely
uncommon [7]. The absence of edema may be due
to the salt-losing propensity and high oncotic pressure
contributed by marked hyperglobulinemia in patients
with HIVAN. Hypertension is unusual in these
patients probably also due to the salt wasting tendency
of HIVAN [18]. There may or may not be associated
hyperlipidaemia. Some electrolyte abnormalities such
as hyponatremia and hyperkalemia occur in HIVAN
patients and may result from an increase in total body
water from the nephrotic syndrome, syndrome of
inappropriate secretion of antidiuretic hormone
[SIADH] or hyporeninemic hypoaldosteronism,
respectively.

Serum complement levels are normal.
Urinalysis reveals proteinuria, microscopic hematuria
sometimes. and hvaline casts but no cellular casts.
The kidneys on ultrasound are highly echogenic and
normal-to-large despite progression to ESRD. A highly
dense renal parenchy ma on computerized tomography
(CT) scan without contrast media has been reported
in HIVAN [19].

The prognosis of HIVAN isworse with higher
degrees of proteinuria. severe renal impairment. iow
CD4 lymphocyte count. high viral load. z2nd enere
anemia.

Management of HIVAN

There was a sense of therapeutic nihilism in the pra-
HAART era over the management of HIVAN
because of the dismal prognosis. The management
of HIVAN should involve collaboration between a
nephrologist and an HIV specialist. HAART hus

however revolutionized the treatment of HIVAN and
significantly improved the prognosis [18. 20. 21].
There are reports of dramatic improvement of
dialysis-dependent patients with biopsy-proven
HIVAN who after the commencement of aggressive
management with HAART, no longer required
dialysis | 20. 21]. Indeed, it has been estimated that
HAART since its introduction in 1995, has retarded
the progression of HIV-associated renal diseases
including HIVAN to ESRD by 38% [22].

Though no formal management guidelines exist
currently. all patients with HIVAN should be treated
with HAART as soon as the diagnosis is made except
in cases where there are compelling contraindications.
Strict adherence to HAART treatment by the patients
is required to obtain and sustain improvement.

Doses of nucleoside analogues should be
adjusted according to renal function because of their
potential toxicity. However, protease inhibitors, non-
nucleoside reverse transcriptase inhibitors which are
metabolized by the liver are relatively safe while
Enfuvirtide (Fuzeon®) which belongs to a new class
of fusion inhibitors has no known adverse renal
effects. Nephrotoxic drugs such as Tenofovir should
be avoided.

ACE inhibition has been found to be effective
at preserving renal function in patients with biopsy-
proven HIVAN [23]. ACE inhibitors are most
beneficial when initiated as soon as the diagnosis of
HIVAN is established. Patients receiving ACE
inhibitors should be monitored for hyperkalemia,
progressive azotaemia, or volume depletion. In black
patients who may not respond adequately to ACE
inhibitors, non-potassium sparing diuretics may be
added with caution and where appropriate.

The probable mechanisms of ACE inhibitors’
actions include changes in renal hemodynamics
resulting in the reduction of transglomerular passage
of serum proteins. an anti-proliferative effect
mediated by the inhibition of transforming growth
factor- beta (TGF-3). or interference with ACE-
mediated pathways involved in antigen processing and
rr2sentation berween macrophages and T-
somphoesvtes [24] The role of Angiotensin [ receptor
“lockers in human HIVAN has not yet been
2stablished but may be similar to the renoprotective
attect of ACE inhibitors.

Improved renal function and reduction of
mterstitial inflammation but not overall survival have
been reported in patients treated with corticosteroids
[23]. Therapy with corticosteroids may however.
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increase the incidence of sepsis and opportunistic
infections. Prednisone should be used in association
with HAART in treatment of HEVAN in patients with
aggressive renat disease and no active infectious
complications. Cyclosporine has limited use in the
management of HIVAN [206].

Renal support for patients who present with
severe renal failure may still be necessary before
HAART takes effect. Survival rates are similar
between patients on hemodialysis and peritoneal
dialysis though the incidence of peritonitis due to fungi
and pseudomonas may be more common in HIVAN
patients treated with peritoneal dialysis. The choice
of dialysis should however, be based on patient
preference, resources and the treatment centre.

The vastly improved prognosis of HIV-1
infected patients treated with HAART. has led to
Kidney transplantation being increasingly offered to
patients with ESRD due to HIVAN. Conditions for
transplant include compliant and stable patients with
no active opportunistic infections and who have
undetectable viral load and a CD4 count more than
300 cells/uL. The outcome of graft and patient survival
1s said to be comparable to other high-risk populations
receiving kidney transplant.

Future Therapeutic Strategies

Experimental studies involving the use of cyclin—
dependent kinase inhibitor and blockade of nuclear
factor kappa beta (a cell signaling pathway), in mice
have reported decreased renal visceral epithelial cell
proliferation and increased longevity respectively in
HIV-infected mice [27. 28]. Further studtes are
required to define their role in humans with HIVAN.

CONCLUSION
Recent advances in the understanding of HIVAN as
a distinct clinical entity and the obvious benefit of
HAART in the management of this disease bring hope
to the legion of people suffering from HIVAN who
before now were hopeless.

It is gratifying that HAART is now more
readily available and accessible to patients even in
resource-poor settings such as exist in Sub-Saharan
Africa. More studies and data from Africa with
regard to HIVAN are required. The characteristics
of HIVAN and the response to therapy in African-
Americans in whom most studies have been done
may not necessarily be the same in blacks of Sub-
Saharan Africa because of the influence of
environment. life-styles. er cetera.

Tropical Tournal of Nephologi 1ol

The factors that predispose blacks to HIVAN
need to be explored in: future studies while optimum
strategy for the management of HIVAN should be
established. The future however, looks bright for
patients with HEVAN.
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