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HIV-Associated Nephropathy (HIVAN): Hope rising!
Eboreime-Oikch 10

Department of Medicine. Central Hospital, Benin City. Nigeria

ABSTRACT
HIVAN, the commonest renal complication of HI V/
.-\IDS is most prevalent among blacks of African
descent. Before the advent of HAART, HIVAN was
inevitably fatal within a short period. However, with
the introduction of highly active anti-retroviral therapy
.H:\ART), the prognosis of HI VAN has dramatically
improved. Angiotensin-converting enzyme (ACE)
inhibitors and corticosteroids have also improved the
treatment outcome of HI VAN. Patients with HIVAN
;U~ now being offered renal replacement therapy
.dialysis and transplantation) more readily than in the
past and new therapeutic strategies against HIVAN
are being devised. The racial predilection of HI VAN
~\\ever, warrants further investigation.

INTRODUCTION
HI\·.-\N, formerly known as AIDS-associated
aephropathy, 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
immunodeficiency virus (HIV) infection in black
persons of African origin [2, 3,4].

Table 1: Pentad of clinicopathological diagnosis of

HI\A,"l

Significant proteinuria

- Azotaemia with renal insufficiency

, Normal blood pressure

.• , :\ormal or large and highly echogenic kidneys l)n

ultrasound

- Collapsing form of' focal segmental

glomerulosclerosis 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-l seropositive patients with a reported
prevalence of 5-10% [5]. No case of HIV-2
associated nephropathy without HIV-l eo-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 unknow n. because of
the paucity of published data on HI\'.-\.); cases,

HI\'A); usual I> occurs lute in the course of
HI\' infection [- " thou;h -:,;5::'5.:-f eJ:'I: onset occur.
\!J:::. ;'..:::;:>:-::5j~::,r;:>I..l:~":'-::.;:>..:r::.,:of opportunistic
inf::,-::i'::':15::-:,-\:':-i.:..: ;:-~'_'':'J:-::. :-·;;>:-,:T::' HI\A); becomes
clini.:,;i':. e. :':::.-:-:: 1'-.::' .:-<''':;:>;:'::'!01 renal diseases
reportec t. '_'~RJ:S s:, ::-:::-;;'.lsd \\ hen mortality
from .,-';'~::-:--'-:-::': ::-:':'-':Ik'I1S decreased among
patieru- .'.::- ..'...105 ~i:-:~i;Jrl:. the pool of patients in
Alric..l .,: :->~.:: .:«. ;:>k'pin~ HIVAN is expected to
in.:r;:'..:s;' ":~..::-'...:::':..:Ii: « ith improved survival from
orr,'r -« --:::'':U0I1S,
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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.

It is not yet certain whether the renal reservoir
contributes to rebound of plasma viral loads in patients
who had previously undetectuble 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-rctial
• Hypovolernia • Focal Segmental Glomerulosclerosis
• Sepsis (Classic HIVAN)
• H ypoalbumi naernia

• Immune Complex Disease
intrinsic Renal (a) IgA Nephropathy

• Acute Tubular Necrosis Cb) Mixed sclerotic immune complex
• Allergic Interstitial Nephritis nephropathy
• Crystal Deposition (c) Proliferative glomerulonephritis

POST Renal • Microangiopath ies
• Extrinsic Obstruction (a) Hemolytic Urernic Syndrome
• Intrinsic Obstruction (b) Thrombotic thrombocytopenic purpura

first-degree or second-degree relative with ESRD
than are black patients without renal diseasel S],
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-I 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 HI\'-l overlaps the pattern of histologic
disease in HI\·.-\:'\. supporting a role for direct
infection of the k idnev s in the p.uhogene sis of
HIVAN.

The kidneys mJY JI;;,o be :1" i:r::,-=,r:.l~~reserv oir
for HIV-I. The virus has been Jek·..::[e~ :-. "'-"'Ii': R:'\-\
ill situ hybridization and D:'\.-\ ill <:: P:·':~~e~..:~
Chain Reaction (PCR) in some p~lt!e!':' .' '-.' ~.::,j

undetectable viral load in peripheral Dk'\"'..: '.:"-:- ":'
[9. IOJ. This has very important implication, t: - :-::\-

I seropositive .patients who despite an C'!' .~-.:
response in viraemia to HAART and even cli:~<_
remission of HI\·.-\N may have persistent H[\

of actively replicating HIV-l 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 a vai lable anti-retroviral drugs.

The mechanism by which HIV-l gains entry
into renal epithelial cells is not entirely known. The
receptor for HIV-l (CD4) and the major co-receptors
(CCR5. 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
HI\·.-\:'\. HI\' is associated with a wide spectrum of
~::r:jl diseases [Table 2J. However. HIVAN is the
~~,"';':':':''',~:':''lfindin ; on renal histology In HIV-I
,,~~::-> ~.:: :-:.1"::" patients with chronic kidney
.; ':>:: ~ Tr.er •..iore. all HIV-infected patients
... :'. _~ :-;: ::.: :::;;; e vcretion ill excess of one .£Cram
:-:- ..:.:: ~-: .. ..: h..!\:? renal biopsy.
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Fig. 1: T;'I)ictl hl'll)P~llhulllgl( llnJin~, in 111\·-~"'lh.:i~ll.:d ncphrop.n h , 1/11\.\,'\) .

.-\: Periodic ac id-Schif} (I'AS) -t.uuing sho« ing t',,(~tI ,.:glll~nt~tI gl(llll~rlll,),ckmsis
(FSGS) wuh segmental collapse. Podocyrc hyp.:rtrol,hy and hvpcrpluxia arc obvious
OIcrlying the ~Ir.:aotcnllapse (~IITlllI).

B: Tubular rnicrocystic dilatations filled with protcinuccous material and interstitial
lymphocytic infiltration and fibrosis in HIVAN.I lc m.uoxylin and eosin .

+daptcdfrosn Ross All. Klotniau Pr:. Recent Progrcs« ill fllli-!\ssoci({ter/ Nl'IJhrnflath\'. J :\11I Sot' NCIJ/imi ~(J()~:
I3: ~ ')'! --.if If u

•.;. .'
Fi~. le: H"l(lP~1I11111"gicL'h~lI·~ldCI'I,'II•.:, Iq 111\-

~""CialL'U ncphrop.uhv ill humans L'hru-trucuual
~lIl:1h'si~,h\lll' ac'(IILq'>c'J gllllllL'rular clptllarl 11 uh
1\ I'Illkling 01' rhc gl(lllll'l'lIlar basement membrane.
I"ldtlc:,t<> I PI hall' 1",'1 1',1I>! proC<'''<', , and their
cc!l huJy ,it-- dlrecll, on the ~1'"11l'rlllar basement
membrane .uid n•.'1\ IILlII'I\ d"PU'ILI"1l I a,Lcri,", I.

Ii/"/J/crl//'(I//I, "'11111111'1. 1'1., li(ll'i\(l/li I .. "'0/'/' .l l!
.: \111111//1'/"11 v.: :I)(}.,', 13(1.:1-1-:::(,

'I,. . ,I.' .H,'.... \: .
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Histologic. immunologic and ultrastructural features of
renal tissue from a biopsy specimen in HIVAl arc
distinctive. A collapsing form of focal segmental
glomerulosclerosis on light rnicroscopy is typical [Figure
1A I but not pathognomonic of HIVAN. Collapsing
glornerulopathy has also been described in certain other
conditions such as systemic autoi I11l11uncdisorders (e.g.
svsternic lupus erythematosus, adult Stills disease).
viral infections (c.g. parvovirus B 19 infection), and
effects of drugs like interferon and pamidronate Ill.
12. U. 14,15, 161.

Light microscopy sho.vs collapsed f'loll1erular
(;Ll'iILtn tuft \I hich i~either ~~'f:meIlL~t1I~1)1' :::k)h,t1I~
<ic-I','<J Ther.: i- h\ I'c'nr,'!'!;:- .':' \ ',,"c'!',d "i'iLh~'ktl

'~ . : ••.">... • .••••. ' - ~ ";...' ••..,•.::...1:1: ]11

.;",c, - III

. :~' I' 'l i L ial
,-,;:,Jhdil.ncd

j-t . ,.,., _:.~'<c'r~demonstrates
z: "ill \ Ig) G. Igiv1. c."

-- c' suining for albumin ill
'. -:"'1": arc.is. Typical katlll'L'~ Oil

'/,\ uul udc \\ I·illl-.lillg of t hc
L h.: ....~.,.. ~
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basement membranes. epithelial cell proliferation. and
focal foot process effacement [Figure l C],

Tubuloreticular inclusions which consist of
ribonucleoprotein and membrane within the
glomerular and arterial endothelial cells, interstitial
leucocytes and capillary are highly suggestive of
HIVAN [171. 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 (>3gI24 hours) and rapidly deteriorating renal
function. if untreated. Despite the nephrotic range
proteinuria and hypoalbuminaernia, 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 HI VAN [18J. There mayor 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 rna on computerized tomography
(CT) scan without COIltDSr media has been reponed
in HIVAN [19].

The prognosis of HI\-.-\:'\ is \\ 2,S'" \\ ith higher
degrees of proteinuria. severe ren ..11 impa.rment. 10\\

CD4 lymphocyte count. high viral l,-',:;.:!. ':;:12 se. ere
anemia.

Management of HIVAN
There was a sense of therapeutic nihilism in the t~e-
HAART era over the management of HI\.-\:'\
because of the dismal prognosis. The management
of HIVAN should involve collaboration betv een J

nephrologist and an HIV specialist. HAART has

however revolutionized the treatment of HI VAN 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! 2(). 21/. Indeed, it has been estimated that
HAART since its introduction in 1995, has retarded
the progression of HIV-associated renal diseases
including IIIVAN to ESRD by 38% [22J.

Though no formal management guidelines exist
currently. all patients with HIVAN should be treated
withHAART as soon as the diagnosis is made except
in cases where there are compelling contraindications.
Strict adherence to HAART treatment by the patients
is req ui red 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 hyperkalernia,
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 i TGF-a L or interference with ACE-
mediated p.ith« a) s involved in antigen processing and
i"'rese:lt:ltion be twe e n macrophages and T-
.. r.-:;:,'lI.X'~ res [2-+ J. The role of Angiotensin II receptor
~lC'-:h.ers in human HIVAN has not yet been
e st.iblished but may be similar to the renoprotective
effect of ACE inhibitors.

Improved renal function and reduction of
interstitial inflammation but not overall survival have
been reported in patients treated with corticosteroids
125). 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 HIVAN in patients with
aggressive renal disease and no active infectious
complications. Cyc\osporine has limited use in the
management of HIVAN l26J.

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 hcrnodialysis 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-l
infected patients treated with HAART, has led to
kidney transplantation being increasingly offered to
patients with ESRD due (0 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
is said to be comparable to other high-risk populations
receiving kidney transplant.
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'- Future Therapeutic Strategies

Experimental studies involving the use of cyc1in-
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 studies are
required to define their role in humans with HIVAN.
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", CONCLUSION
Recent advances in the understanding of HIVA:" JS

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 \\ ho
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 HlVAN and the response to therapy in African-
Americans in whom most studies have been done
Illay not necessarily be the same in blacks of Sub-
Saharan Africa because of the influence of
environment. life-styles. er cetera.
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The factors tn:ar 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 HIVAN.
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