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ABSTRACT

Article type:

HIV-related renal diseases have become more evident and easier to treat due to the prolonged survival
of patients with HIV infection on antiretroviral therapy (ART). There are multiple factors involved
in the pathogenesis of this entity. However, very little has been described regarding secondary
membranoproliferative glomerulonephritis and especially a crescentic disease in these patients.
Herein, we describe a patient who was incidentally detected to have HIV infection while evaluating
for a rapidly progressive renal failure and was detected to have crescentic glomerulonephritis. We
have reviewed the literature pertinent to the case in the present report.
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Implication for health policy/practice/research/medical education:
This unique presentation of HIV infection manifesting as a crescentic presentation in the kidney is difficult to treat and lacks literature guided
treatment options. It presents with challenges regarding diagnosis, management and use of immunosuppressive protocols, plasmapheresis
and highly active ART.
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Introduction
The initial 25 years of the human immunodeficiency
virus (HIV) epidemic, saw HIV-associated nephropathy
(HIVAN) surpassing other causes of kidney diseases leading
to end-stage renal diseases (ESRD) (1). The understanding
of pathogenetic mechanisms of HIVAN has undergone
a paradigm evolution over the past 15 years. It has been
proven that there is an unambiguous association of HIV-1
infection with the renal lesions, while the identification
of a genetic susceptibility locus (MYH9/APOL1) for the
development of HIVAN in African- Americans (2-5)
has made it more exciting. A decline in the incidence of
ESRD due to HIVAN after the introduction of highly
active antiretroviral therapy (ART) suggests a beneficial
role for ART in preventing the development of HIVAN
associated ESRD. Classical HIV related renal disease
was previously recognized as a rapidly progressing renal
failure with heavy proteinuria in a black race patient. It
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was a classical collapsing FSGS presentation. However,
over the years, a wide spectrum of histopathological
findings including membranous glomerulopathy,
thrombotic microangiopathy membranoproliferative
glomerulonephritis, IgA nephropathy, diffuse proliferative
glomerulonephritis, and crescentic glomerulonephritis
have also been recognized. In the highly active antiretroviral
therapy (HAART) era, medication side effects such as
nephrolithiasis, acute kidney injury, and proximal tubular
toxicity have become more common. The presence of other
comorbidities such as old age, smoking, hypertension,
dyslipidemia, and dysregulated glucose homeostasis have
contributed to a further increase in the incidence of
chronic kidney disease in these patients. In our patient,
we describe a rare presentation of membranoproliferative
glomerulonephritis (MPGN) with the development of a
crescentic histomorphological pattern secondary to HIV
infection.
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Case Presentation
A 46-year-old Indian male presented with a history of
easy fatiguability, unintentional weight loss, and reduced
appetite of 1-month duration. He noticed a reduction
in the urine output for three days duration but denied
any history of anasarca, hematuria, pyuria, abdominal
pain, or breathlessness. There was no history of cough,
fever with chills, night sweats, and chronic diarrhea. He
was not suffering from any prior co-morbidities such as
hypertension, hypothyroidism, diabetes mellitus, or prior
renal dysfunction. He was a non-smoker, non-consumer
of alcohol, and had never taken or injected recreational
drugs. He confirmed exposure to commercial sex workers
two years prior to presentation. There was no family
history of kidney disease. On physical examination, he
was afebrile, normotensive, mildly edematous, and had
pallor. There was no oral thrush, lymphadenopathy.
No abnormality was detected on the respiratory and
cardiovascular examination. There was no organomegaly.
Laboratory investigations showed hemoglobin 8.5 g/dL,
platelet count 150 000/μL, total white cell count 5000
cells/μL. Renal profile was as follows; sodium 138 mmol/L,
potassium 6.5mmol/L, chloride 110 mmol/L, serum
bicarbonate 10 mmol/L, blood urea nitrogen 160 mg/dL,
serum creatinine 12.4 mg/dL, alkaline phosphatase 267
units/L. The chest X-ray was normal. Urinalysis revealed
specific gravity 1.010, pH 6.0, albuminuria 2+, glucosenegative, WBC 3-4/hpf, and RBC 10-15/hpf.
Additionally, 24-hour urinary protein estimation was
3.8 grams. Fundus examination revealed no abnormality.
Renal ultrasonography demonstrated normal size and
contour of both the kidneys. Serology for HIV by
both ELISA and western blot method was reported to
be reactive. The patient underwent several sessions of
uncomplicated hemodialyses via the right internal jugular
dialysis catheter. He had a CD4+ T cell count of 192
cells/μL. His CD8+ T lymphocytes were 900 cells/μL. He
was detected to have HIV-1 RNA level of 4200 copies/
ml. He underwent an uncomplicated kidney biopsy. The
light microscopy showed 20 glomeruli, out of which 17
showed crescents (8 cellular and 9 fibro-cellular). There
was thickening of the glomerular capillary walls with
mesangial proliferation and an increase in the mesangial
matrix giving lobular accentuation to glomerular tuft.
Blood vessels were unremarkable. Moderate amount of
interstitial fibrosis and tubular atrophy was seen. The
immunofluorescence technique revealed fluorescent
deposits of IgM (3+), C3 (3+), C1q (3+) granular
mesangial, and along the GBM, kappa (4+), lambda (4+).
IgA and IgG were negative. He was evaluated further and
detected to have raised erythrocyte sedimentation rate 80
mm/h with negative ANA (both ELISA and IIF), ANCA
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(c/p: ELISA), and anti-GBM (EIA) antibodies. The serum
protein electrophoresis, C3, and C4 levels were normal.
HAART was initiated. He was given methylprednisolone
250 mg/d for 3 days then shifted to oral prednisone
with a dose of 1 mg/kg for 2 weeks. The treatment
was discontinued due to the non-recovery of signs and
symptoms and subsequent development of fever. The
patient is presently maintained on dialysis of a thriceweekly regimen, and a left radio cephalic AV fistula was
created. He is on regular outpatient follow up for the last
three months and tolerating HAART well. His last CD4
was 1040 cells/μL and did not present with any infectious
complications (Figures 1 and 2).
Review of the literature
With the increasing longevity of patients with HIV
infection owing to the advancement of treatment, there is
a progressive change in the spectrum of kidney injury in
HIV patients, and kidney disease is no more synonymous
with HIVAN. In HIV-infected patients, MPGN is the
most common histological pattern of immune complexmediated glomerulonephritis (ICGN) (6).
Immune complex GN in HIV related kidney disease
The pathogenesis of ICGN in HIV-infected patients
is yet to be elucidated. Literature provides a direct
causal relationship between HIV and glomerular
lesions. In HIV, polyclonal B-cell activation with
hypergammaglobulinemia is commonly seen. In immune
complexes from the circulation, HIV antigen has been
detected. It has also been isolated from kidney biopsy
of HIV-infected patients (7), supporting direct causal
pathogenic involvement of HIV in the development of
ICGN.
The other possibilities may be a secondary or an unusual
response to coexistent intercurrent infections, or probably

Figure 1. Photomicrograph showing fibrocellular crescent (H&E
×40).
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Figure 2. Immunofluorescence demonstration of positive staining for immune reac-tants C1q, C3, IgM (A, B, C, respectively) in the
glomeruli.

a coincidental finding. There is possibly a role of host
genetic factors in modulating the phenotypic expression of
renal disease, as suggested by the different racial proclivity
for kidney injury (8-10). There have been reports of
clustering of kidney disease in families of patients with
HIV and ESRD (11). The pathologic classification of
various patterns of HIV-related kidney diseases is shown
in Figure 3 (12).
Pathogenesis of HIV related kidney diseases
The development of kidney injury in an HIV-infected
patient requires co-existence of various factors mediated by
the host, i.e., genetic susceptibility, host immune response
leading to microenvironment for immune activation
critical for renal damage mediated by cytokines, growth
factor, and chemokine and their responses. Bruggeman et
al (13) showed that peculiar histological and functional
changes were induced by a particular viral regulatory or
accessory proteins. These proteins have intricate effects on
host cell involving CD4 expression, apoptosis regulation,
cytokines production, and response. For example, focal
glomerulosclerosis may be induced by Tat and Vpr gene,
and Nef may contribute to interstitial nephritis (14).
Selective podocyte injury is also found in HIV. There
is a phenotypical alteration in podocytes caused by
dedifferentiation and dysregulation, as reflected by loss
of podocyte markers like synaptopodin and Wilms’
tumor protein (15). The peculiar loss of podocalyxin
favors the postulation of selective podocyte injury in
HIV. The collagen synthesis shifts from collagen 3, 4,
chain to collagen 1 and 2 chain (fetal composition) in
dedifferentiated podocyte and collapsed glomeruli (16).
HIV-associated nephropathy
HIVAN typically presents with nephrotic range
proteinuria, and ultrasound shows large echogenic kidneys.
It leads to rapid progression to ESRD, especially in the
African-American population (17). Sometimes HIVAN
is the earliest manifestation in HIV patients even when
the patient is asymptomatic. Light microscopy in HIVAN
shows collapsing glomerulopathy with concomitant
www.nephropathol.com

changes in tubulointerstitium comprising tubular
microcyst formation, tubular injury, and interstitial
inflammation. Glomerular “collapse” is defined when at
least one glomerulus shows the collapse of glomerular
basement membrane in addition to hyperplasia and/
or hypertrophy of the glomerular epithelial cells (18).
Pseudo-crescents may be present in Bowman’s space
formed by hyperplastic cells. In immunofluorescence
findings, IgM, C3, and C1q staining may be present in
mesangial areas along with collapse segments and diffuse
effacement of podocyte foot process and tubuloreticular
inclusions in endothelial cells are the characteristic of
electron microscopy. The presence of tubuloreticular
inclusions envision the aggressive clinical course of the
disease and distinguish it from other forms of renal injury
like idiopathic FSGS (19).
HIV-associated immune complex kidney disease and
other glomerular dominant diseases
The reported incidence of HIV-associated immune
complex kidney disease (HIVICK) is 37%–76% in kidney
biopsy specimens (7). Numerous histological patterns of
immune complex-mediated glomerular disease are reported
in HIV patients. Foy et al in his survey of renal biopsies of
HIVICK in Johns Hopkins HIV clinical cohorts reported
various patterns such as postinfectious GN (41%), IgA
nephropathy (8%), membranoproliferative GN (7%),
membranous nephropathy (5%), lupus-like GN (11%),
immune complex GN not otherwise specified (11%)
(20). Several other series have shown that 18%–45% of
HIVICK are contributed by lupus-like nephritis. In this
entity, histologic features are indistinguishable from lupus
nephritis, but clinical or serologic markers of systemic
lupus are absent (21). It is also a well-recognized cause of
ESRD in HIV patients. The pathogenesis of HIVICK is
not well described because of its heterogeneous spectrum
and the lack of evidence to prove its causality from
HIV. Other than activation of polyclonal B-cell with
hypergammaglobulinemia, the detection of IgA or IgGHIV immune complexes in biopsy specimens in some of
the studies suggests the role of HIV-binding antibodies
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Spectrum of kidney disease associated with HIV
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Figure 3. HIV-related kidney diseases. HIVAN, HIV-associated nephropathy; FSGS, focal segmental glomerulosclerosis; GN,
glomerulonephritis; ICGN- immune complex mediated glomerulonephritis; IRIS, Immune reconstitution inflammatory syndrome; ART,
antiretroviral therapy; NSAIDs, non-steroidal anti-inflammatory drugs.

in immune complex formation. These patients present
with hypertension, reduction in eGFR, subnephrotic
proteinuria, and haematuria. The mechanism of other
glomerular patterns is less known, and it is yet to be proven
whether the pathogenesis of IgA nephropathy in HIV is
related to undergalactosylated IgA1 or IgA deposition
against the viral antigen. One should also rule out coinfection with hepatitis B and hepatitis C virus, syphilis,
presence of anti-PLA2R autoantibodies (as in membranous
nephropathy). There are only a few studies available for the
treatment in patients with HIVICK. In a US multicenter
cohort, HAART does not affect the progression of nonHIVAN kidney disease (18), although some other studies
have suggested some beneficial role of HAART (19). The
management has principally concentrated on abating the
production of immune complexes by suppressing viral
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replication. However, this may not be ample to mitigate
disease progression. Reducing the inflammatory response
may be additionally required. Although the long-term
consequences of HIV-associated lupus-like nephritis are
less studied, poor renal survival has been reported in some
series (12), with the development of ESRD in up to 71%
within a year of detection, and no apparent benefit from
HAART or immunosuppression (22).
Crescentic glomerulonephritis in HIV related renal
disease
MPGN pattern is associated with immune complex
deposition. Crescentic proliferation with no immune
deposition is an unusual and atypical presentation in HIV.
In HIV associated MPGN, a crescentic transformation
has been very rarely reported. Some of the important
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Table 1. Renal histology in HIV-review of literature

Lescure et al (26)

No of patients
(n)
88

Crescentic glomerulonephritis
(%)
1.1

Berliner et al (23)

152

Vali et al(27)

27

Columbia-Presbyterian Medical Center (28)

112

D’Agati et al (29)

136

Varma et al (30)

25

Study

studies are shown in Table 1, authenticating the rarity of
the disease. The index patient reported here did not have
any serological markers of vasculitis, which is a common
cause for crescentic GN. Various other etiologies for
crescentic glomerulonephritis were ruled out, since this
disease was presumed to be due to direct infection with
HIV-1. Unfortunately, their causal relationship could
not be confirmed. Literature for non-immune mediated
crescentic glomerulonephritis is very scarce. Trolliet et al
reported a case of crescentic proliferation secondary to
crystal deposition in glomerular capillaries in a patient
with HIV on foscarnet therapy (24). Monteiro et al
also reported a case of diffuse proliferative crescentic
glomerulonephritis in an HIV patient who presented
as rapidly progressive glomerulonephritis mediated by
anti- GBM antibodies (25). Pathogenetic mechanisms to
improve the association between immune dysregulation,
or direct involvement of HIV in crescent formation
is still unclear. The outcome of this entity appears to
be dismal, and a judicial decision between the use of
immunosuppression and HAART is warranted.
Conclusion
This rare presentation of HIV-1 infection, causing a
membranoproliferative histopathological pattern with a
crescentic transformation, is difficult to treat and lacks
literature guided treatment options. It is suggested that we
should look out for this entity and be very careful regarding
diagnosis, management. The use of immunosuppressive
protocols, plasmapheresis, and HAART needs careful
consideration. The therapy should be guided by individual
experience(s) until there is adequate literature in this field.
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