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Abstract

Background: Hepatitis C virus (HCV) and human immunodeficiency virus (HIV) cause a wide range of glomerular
pathologies. In people with haemophilia, transfusion-associated infections with these viruses are common and
definitive pathological diagnosis in this population is complicated by the difficulty of safely obtaining a renal
biopsy. Membranous nephropathy (MN) is a common cause of adult onset nephrotic syndrome occurring in both
primary and secondary forms. Primary MN is associated with podocyte autoantibodies, predominantly against
phospholipase A2 receptor (PLA2R). Secondary disease is often associated with viral infection; however, infrequently
with HIV or HCV. Distinguishing these entities from each other and other viral glomerular disease is vital as
treatment strategies are disparate.

Case presentation: We present the case of a 48-year-old man with moderate haemophilia A and well-controlled
transfusion-associated HCV and HIV coinfection who presented with sudden onset nephrotic range proteinuria.
Renal biopsy demonstrated grade two membranous nephropathy with associated negative serum PLA2R testing.
Light and electron microscopic appearances were indeterminant of a primary or secondary cause. Given his
extremely stable co-morbidities, treatment with rituximab and subsequent angiotensin receptor blockade was
initiated for suspected primary MN and the patient had sustained resolution in proteinuria over the following 18
months. Subsequent testing demonstrated PLA2R positive glomerular immunohistochemistry despite multiple
negative serum results.

Conclusions: Pursuing histological diagnosis is important in complex cases of MN as the treatment strategies
between primary and secondary vary significantly. Serum PLA2R testing alone may be insufficient in the presence
of multiple potential causes of secondary MN.
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Background
In people with haemophilia, renal disease secondary to
infection with human immunodeficiency virus (HIV) or
hepatitis C virus (HCV) is common, with rates ap-
proaching 95% in some cohorts [1, 2]. Nephrotic syn-
drome in this population, therefore, carries a broad
differential; however, definitive diagnosis is challenging
given the bleeding risk associated with renal biopsy [3].
Distinguishing between HIV associated nephropathy
(HIVAN), HCV associated glomerulonephritis (GN) and
the de novo onset of a new GN is vital given vastly dis-
parate therapeutic approaches. Several cases of success-
ful renal biopsy in people with haemophilia via both
transjugular [4] and percutaneous [5, 6] approaches have
been reported.
MN is a common cause of GN in adults and is patho-

logically characterised by diffuse thickening of the glom-
erular basement membrane (GBM) and subepithelial
deposition of immune complexes [7]. Primary (or idio-
pathic) MN is associated with autoantibodies against
podocyte proteins. These include either phospholipase
A2 receptor (PLA2R) or thrombospondin type-1 domain
containing 7A (THSD7A) in 70–80% of patients and
more rarely neural epidermal growth factor-like 1
(NELL-1) and Semaphorin 3b [8–10]. Secondary mem-
branous nephropathy is associated with immune com-
plex deposition in association with systemic lupus
erythematosus, HIV [11], HCV [12, 13], IgG4 disease
[14] and various drugs. Primary and secondary MN may
also be histologically distinct; primary is more likely to
be associated with IgG4 deposition compared with other
subclasses [15] and less likely to have mesangial immune
complex deposits [16].
Treatment of primary MN is initially supportive; how-

ever, immunosuppressive therapy is recommended in
those who do not respond to conservative measures
[17]. The recent MENTOR trial [18] has shown rituxi-
mab as a useful first-line therapy. Alternate treatment
approaches may involve calcineurin inhibitors [19, 20] or
cyclophosphamide [21], often paired with glucocorti-
coids. The role of rituximab in secondary MN remains
unclear as most trials excluded this cohort. We present
a case demonstrating the diagnostic challenges associ-
ated distinguishing primary from secondary MN in the
presence of multiple comorbid conditions.

Case presentation
A 48-year-old man with moderate haemophilia A,
transfusion-associated HIV and previously successfully
treated transfusion-associated HCV with cirrhosis was
referred to the outpatient renal department for evalu-
ation of new onset proteinuria. His HIV was contracted
from transfusion over 20 years prior and was well con-
trolled on maraviroc/efavirenz/raltegravir with a CD4+

count of 1200 cells/mm3 and an undetectable viral load.
He had completed treatment for genotype 1A HCV with
ledipasvir/sofosbuvir 2 years prior to his presentation.
There were mild associated portal hypertensive changes
with splenomegaly, oesophageal varices and a mild
thrombocytopaenia of 106 × 109/L. There was no family
or personal history or renal disease. He was asymptom-
atic, though had noted a one-year history of foamy urine.
Physical examination was notable only for palpable
splenomegaly without evidence of peripheral oedema.
Outpatient urinary investigations revealed a 24-h urine

protein excretion of 4.35 g, with urine microscopy dem-
onstrating 24 × 106 red cells. The serum creatine was un-
remarkable at 98 μmol/L (1.10 mg/dL) and serum
albumin of 51 g/L (5.1 g/dL). Serological investigations
showed anti-nuclear antibody (ANA) was mildly elevated
at 1:160 with a homogenous pattern. Anti-neutrophil
cytoplasmic antibody (ANCA), double stranded DNA
and anti-GBM antibodies were negative, as was testing
for serum anti-PLA2R and cryoglobulins. Serum protein
electrophoresis did not demonstrate any monoclonal
bands. Ultrasonography of the kidneys demonstrated bi-
lateral normal size with unremarkable corticomedullary
differentiation and no evidence of hydronephrosis. There
were bilateral simple renal cysts without evidence of
renal calculi.
An inpatient admission was organised to facilitate a

renal biopsy with appropriate factor and platelet cover-
age given a factor VIII level of 3% prior to the proced-
ure. 4000 IU of recombinant factor VIII was
administered and percutaneous renal biopsy was per-
formed unremarkably under ultrasound guidance. 3000
IU further factor VIII was given at 12 and 24 h post bi-
opsy and no bleeding complications were observed.
Light microscopy demonstrated enlarged glomeruli with
very mild mesangial expansion and hypercellularity
(Fig. 1A). A silver stain showed abnormal glomerular ca-
pillary loops with vacuolisation of the basement mem-
brane (Fig. 1B). There were no crescents or necrotising
lesions and Congo red staining for amyloid was negative.
Immunofluorescence demonstrated patchy, nonspecific
IgM, IgA, C1q and fibrinogen staining with distinct peri-
tubular staining for C3 but no staining was identified in
glomerular capillary loops. IgG could not be assessed
due to a lack of residual tissue and the high clinical risk
of obtaining further tissue for biopsy. Electron micro-
graphs showed normal BM thickness with a few small
dense and lucent deposits in a membranous pattern con-
sistent with stage 2 membranous nephropathy (Fig. 1C)
[7]. Further examination for secondary causes of MN
were undertaken. Hepatic ultrasound demonstrated no
evidence of hepatocellular carcinoma and there was no
evidence of other associated malignant disease. HIV viral
load and HCV RNA remained undetectable.
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Despite negative serum testing for PLA2R, in the ab-
sence of a clear secondary cause of MN, a trial of rituxi-
mab was initiated. Two doses of 1000 mg rituximab
were administered intravenously 2 weeks apart. Angio-
tensin receptor blockade with candesartan was com-
menced after the initial response to rituximab and
subsequent redosing occurred at 6 months. Throughout
this time, he remained asymptomatic. Subsequently, the
original renal biopsy specimens underwent anti-PLA2R
immunohistochemical staining (that was not available at
the time of original diagnosis), which demonstrated posi-
tive glomerular capillary loop staining. (Fig. 1D) Serial
measurements of ACR along over the following 18
months showed a steady reduction to a nadir of 32.1
mg/mmol and serum creatinine was stable throughout
this period (Fig. 2). Serial serum anti-PLA2R testing over
this period has remained negative and there has been
ongoing sustained virological response of both HIV and
HCV despite immunosuppressive therapy.

Discussion and conclusions
To our knowledge, this is the first reported case of
membranous glomerulonephritis in a patient with HIV
and negative serum PLA2R antibodies successfully
treated with rituximab and highlights the diagnostic dif-
ficulties in this setting. Several reported cases in in HIV
associated MN have been described. Charu et al [22].

present a series of eleven patients with HIV associated
membranous nephropathy of whom one patient with
circulating serum PLA2R antibodies demonstrated a
favourable response to rituximab. El Husseini et al. [4]
reported a similar clinical case managed with ACTH gel
who similarly demonstrated positive serum anti-PLA2
testing. Meng et al. [23] reported the successful treat-
ment of HIV-associated membranous nephropathy
treated with a modified Ponticelli regimen, though

Fig. 1 Renal biopsy findings. A Haematoxylin and eosin staining demonstrates mild mesangial expansion and hypercellularity. B Silver staining
demonstrates altered capillary loops with vacuolisation of the basement membrane. C Electron micrograph with scattered dense and lucent
deposits in a membranous pattern. D Immunohistochemistry for anti-PLA2R with positive capillary loop staining

Fig. 2 Response to treatment. Albumin to creatinine ratio (left axis)
and serum creatinine (right axis) versus weeks since diagnosis of MN.
Arrows indicate the administration of a full cycle of rituximab (two
1000mg doses separated by 2 weeks)
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PLA2R testing was not performed. Most case reports of
MN in the context of HIV focus on the initiation of
ART [24], though, one saw a profound response to
glucocorticoid therapy alone [25]. None have reported
improvement with rituximab in the context of negative
serum anti PLA2R. A recent retrospective publication by
Nikolopoulou et. al. [26] examined biopsy positivity in
viral-associated MN cases where 4/6 HIV-associated
MN cases demonstrated either PLA2R or THSD7A posi-
tivity and 3/4 HCV positive cases demonstrated PLA2R
positivity. The single patient in this series with HIV and
HCV coinfection was PLA2R negative on biopsy. This
concords with findings in Charu et al. with 50% of HIV-
associated MN cases demonstrating PLA2R biopsy
positivity.
Readily available serum PLA2R testing has led to the

proposal for the non-invasive diagnosis of MN [27];
however, this case demonstrates a clear discrepancy be-
tween serum and glomerular findings. A 2015 meta-
analysis comparing serum autoantibody testing with
glomerular staining across 19 trials [28] demonstrated a
sensitivity of 68% for serum anti-PLA2R versus 78% for
glomerular staining with a subsequent update by differ-
ent authors in 2018 [29] demonstrating sensitivities of
65 and 79% respectively. It is recognised that serum
PLA2R antibodies correlate with disease course in pri-
mary MN [30] and that serum antibodies are substan-
tially more predictive of clinical course than the
presence of glomerular staining [31]. Given the lower
sensitivity of serum PLA2R testing, it remains an open
question whether this alone is sufficient for diagnosis in
suspected cases of MN [32].
The brisk response to rituximab implied an antibody

mediated cause to this patient’s MN regardless of the
negative serum testing. In PLA2R positive MN, it has
been well demonstrated that rituximab treatment effect-
ively lowers PLA2R titre [33]; this finding was seen in
both the MENTOR and GEMRITUX trials [18, 34].
Similar suppression was seen for a patient with THSD7A
positive disease in the MENTOR trial. Rituximab was
also shown to benefit the antibody negative subgroups
who may have had antibody positive disease that was
not otherwise detected. It is possible that serum PLA2R
was present, but below detectable levels using our assay,
as there are differing sensitivities between laboratory
techniques [35] with our laboratory utilising a commer-
cial ELISA based technique. Initially serum PLA2R nega-
tive patients have been demonstrated to undergo
‘seroconversion’ many months into their disease process
[36] and despite serial testing it is possible this would
have occurred with further observation. Testing for
THSD7A, NELL-1 and semaphorin 3b were not available
at the time of this case report so their presence also can-
not be excluded. Finally, it cannot be excluded that the

improvement in proteinuria in this patient represented
spontaneous remission. Spontaneous remission rates can
be as high as 32% in a pooled cohort [37] and antibody-
negative primary MN may be even higher [38]. Consid-
ering this, immunosuppressive therapy of any kind in
those with HIV carries an infectious risk and any treat-
ment must be balanced against this. Rituximab use in
the context of chemotherapy for HIV associated lymph-
oma appears safe in those with CD4+ counts above
50cells/μL [39, 40].
Nephrotic syndrome more generally in the context of

HIV infection has a broad differential including HIVAN,
IgA nephropathy and HIV associated immune complex
kidney disease (HIVICK), with relative prevalence shift-
ing away from HIVAN in more recent studies [11, 41,
42]. HIVICK itself encompasses multiple pathological
entities and definitions range from GN with strict ‘lupus
like’ inclusions [43] to broader definitions encompassing
multiple GN patterns [44, 45]. As such, varying patho-
physiological mechanisms are proposed. A large trial
examining clinical characteristics of broadly defined
HIVICK found that those with MN on renal biopsy had
on average more mild proteinuria [44]. HIVICK is sig-
nificantly less likely to progress to end stage kidney dis-
ease (ESKD) than HIVAN and is more likely to be
associated with lower viral loads and HAART exposure
[45]. Our patient’s HIV had been well-controlled on a
stable regimen for over 10 years, so is an unlikely con-
tributor. Haemophilia itself is not known to be associ-
ated with MN, though rare cases have been seen in
children with haemophilia B receiving immune tolerance
induction therapy [46, 47].
We demonstrate the successful treatment of primary

MN with rituximab in a patient with haemophilia with
multiple stable viral comorbidities. This case highlights
both the importance of obtaining a histological diagnosis
in complex cases of MN as well as supports the use of
rituximab as an immunomodulatory agent in this cohort
of patients.
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