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Viral Infection Associated Membranous Nephropathy: Clinical Presentation and

Outcomes

Abstract

Background: Viral infections can increase the likelihood of an individual developing
membranous nephropathy (MN). Limited information is available regarding the treatment
approaches for such cases. We conducted a review focusing on hepatitis B (HBV), hepatitis
C (HCV), and human immunodeficiency virus (HIV)-associated MN. Materials and Methods:
Our investigation encompassed patient records and cases documented in the literature,
utilizing various search engines (PubMed, Scopus, Embase, and Web of Science). We
aimed to identify all reported instances of MN associated with HBV, HCV, or HIV infections
between 2010 and February 2023 in individuals aged 18 years and above, who underwent
PLA2R testing in their serum or kidney biopsy. Results: We analyzed 63 patients with MN
associated with viral infections, comprising 7 patients from our center and 57 from the
review, consisting of 43% with HIV, 28.5% with HBV, 17.5% with HCV, and 11% with mixed
infections. The average age of these patients was 47 years. Their mean proteinuria, serum
albumin, and creatinine levels were 7.5 g/day, 2.3 g/dl, and 1.4 mg/dI, respectively. Two-
thirds of these cases were PLA2R-related. Notably, 24% of patients achieved remission
solely through antiviral treatment, while nearly 40% attained remission with a combination
of antiviral and immunosuppression therapies. Eight patients did not achieve remission
despite receiving immunosuppressive therapy and antiviral agents. Conclusion: The review
suggests that using antiviral medications alone or combined with immunosuppressive
therapy can lead to substantial remission in patients with viral-associated MN.

Keywords: Viral infections, Membranous nephropathy, HBV, HCV, HIV, Rituximab, Cyclophosphamide,
Corticosteroids

70% and 80% among individuals with
primary MN (PMN).%° Initially, the concept
of anti-PLA2R antibodies was introduced to
differentiate primary MN from secondary
forms.> ! Nevertheless, recent data indicate
the presence of anti-PLA2R antibodies in
individuals with MN and concurrent viral
infections.21*> Despite numerous reports
linking viral infections to MN, the question
remains unanswered regarding whether
remission can be achieved solely through
antiviral therapy or if immunosuppressive
treatment is also necessary. This manuscript
shares our firsthand experiences and
presents a case-based review of MN in
patients with hepatitis B/C and HIV infection
in the post-PLA2R era.

Introduction

Membranous nephropathy (MN) linked to
infections has been extensively documented
in individuals with human immunodeficiency
virus (HIV), as well as hepatitis B (HBV)
and C (HCV) infections.!* Although the
pathophysiology of post-viral MN remains
unclear, initial findings indicate that MN
might be triggered by viral infection-induced
immunomodulation.® In recent years, a
notable transformation in the treatment
landscape of viral infections, particularly in
the case of Hepatitis C is seen. We anticipate
that the successful treatment outcomes
may contribute to reducing the incidence of
MN associated with these infections.

The molecular categorization of MN has
brought about a transformative impact
on the disease's management. Circulating Two
autoantibodies targeting the phospholipase
A2 receptor (PLA2R) antigen range between
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Web of Science. The aim was to identify all documented
cases of MN associated with HBV/HCV/HIV infections
between 2010 and February 2023, commonly referred
to as the PLA2R era. The inclusion criteria encompassed
patients aged 18 years and above who underwent PLA2R
testing in either their serum or kidney biopsy. The search
utilized specific terms such as 'Hepatitis virus,' 'Hepatitis
B,' 'HBsAg,' 'Hepatitis C,' 'HCV,' 'Human immunodeficiency
virus," 'HIV," 'Viruses,' 'Membranous glomerulonephritis,'
'MN," and 'Primary membranous nephropathy." Further
refinement involved additional criteria, including the
presence of PLA2R in the title, keywords, or abstract.
Including cases that required individual clinical details,
investigative findings, and follow-up information. Cohorts
and randomized trials that lacked specific patient details
were excluded from the analysis. Reviewers independently
assessed relevant studies and agreed on including studies
that met the specified criteria.

The data are expressed as mean =+ standard deviation
(SD) and median with interquartile range (IQR) for
normally distributed and skewed data, respectively.
Categorical data are presented as frequencies or
proportions. The data analysis was performed using
the Statistical Package for the Social Sciences (SPSS) for
Macintosh, version 26.0.0.0, developed by IBM Corp.,
Armonk, NY, USA. The study was approved by the
institutional ethics committee and appropriate patient
consent was obtained.

All patients at our center were treated with supportive
care, which included angiotensin receptor blockers (ARBs)
or angiotensin-converting enzyme inhibitors (ACEi), statins,
and anticoagulants (if indicated), along with antiviral
therapy (in case of active viral infection).

Patients with inactive infection and persistent proteinuria
were offered cyclical cyclophosphamide and corticosteroids
in accordance with the KDIGO guidelines (2012).** For
those with contraindications such as diabetes mellitus
(DM) or suspected intolerance to the therapy, rituximab
therapy was administered, ensuring alignment with the
current guidelines set forth by KDIGO (2021).Y

Case reports

Case 1

An incidental finding of active HCV infection (viral load:
3890243 IU/ml) was made in a 58-year-old woman during
the diagnosis of MN, characterized by proteinuria of
2.8 g/day, serum albumin of 1.6 g/dl, serum creatinine
of 0.6 mg/dl, and a PLA2R antibody level of 236 RU/
ml. Initially, she underwent treatment with direct-acting
antivirals (DAA) for HCV infection, along with supportive
therapy involving angiotensin receptor blockers (ARBs),
statins, and anticoagulants. However, due to worsening
proteinuria and persistent anti-PLA2R positivity despite
achieving an undetectable viral load, after 3 months of the
disappearance of HCV infection, we initiated her on cyclical
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cyclophosphamide and corticosteroids (cCYC/CS), as the
patient had high-risk disease categorization. After eight
months of this regimen, she achieved complete remission
[Supplemental Table 1]. Subsequent follow-up, conducted
30 months later, revealed an undetectable viral load, and
she remained in a state of complete remission (CR) with
negative PLA2R levels.

Case 2

A 45-year-old HIV-positive man and on highly active
antiretroviral therapy (HAART) (Abacavir, lamivudine,
and dolutegravir) for the past five years (with a CD4
count of 377 cells/uL and an undetectable viral load)
was diagnosed with MN during an evaluation for edema.
His presentation included 16.9 g/day of proteinuria,
serum albumin of 1.7 g/dl, serum creatinine of 1.2 mg/
dl, and an anti-PLA2R antibody level of 773.4 RU/ml.
Given the absence of HIV replication and a high-risk
category, the patient underwent treatment with cyclical
cyclophosphamide and corticosteroids (cCYC/CS) within
6 months of diagnosis of membranous nephropathy.
He achieved complete remission (CR), as documented
in Supplemental Table 1, after four months of cCYC/CS
therapy, and viral load was also undetectable. Subsequent
follow-up at the end of two years revealed a reduced anti-
PLA2R antibody level (2.08 RU/ml), and he maintained a
state of complete remission.

Case 3

During the assessment for secondary causes of MN, a sixty-
year-old man was detected to have active HCV infection
(viral load: 80400 IU/ml). His presentation showed 14.3
g of proteinuria, 1.2 g/dl serum albumin, 2.2 mg/dl
serum creatinine, and anti-PLA2R level of 121 RU/ml.
Treatment with direct-acting antivirals (DAA) was initiated,
resulting in an undetectable viral load three months after
diagnosis. Subsequently, the patient was prescribed cyclical
cyclophosphamide and corticosteroids (cCYC/CS) for high-
risk MN, with anti-PLA2R level at 100 RU/ml.

The patient developed steroid intolerance, marked
by elevated blood sugars and urinary tract infection,
necessitating a switch to rituximab therapy (two doses
of 1 g each). Partial remission (PR) was achieved at ten
months, with proteinuria of 3.0 g/day, serum albumin
of 3.8 g/dl, and serum creatinine of 1.0 mg/dl. At the
15-month mark, a nephrotic syndrome relapse occurred
(proteinuria of 18 g/day, serum albumin of 2.1 g/dI,
serum creatinine of 1.3 mg/dl, and PLA2R antibody level
of 201 RU/ml). The patient received three additional
doses of rituximab (1 g each on days 0, 15, and day 90).
Clinical and immunological remission, with anti-PLA2R
level of <2.0 RU/ml, was achieved six months after
the rituximab injections, and the HCV RNA levels were
undetectable. He was in partial remission at 2 years of
follow-up.
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Case 4

A 70-year-old male was diagnosed with active HCV
infection (viral load: 8204946 IU/ml), during the work up
of MN (proteinuria 2.9 g/day, serum albumin 2.2 g/dl,
serum creatinine 2.1 mg/dl, PLA2R antibody level 12 RU/
ml). Despite the undetectable viral load post-DAA, the
patient continued to suffer from nephrotic syndrome with
kidney dysfunction. He was treated with rituximab therapy
(3 doses of 1 g each), considering the patient’s ability
to tolerate immunosuppression. He achieved PR in six
months. At the last follow-up (22 months from diagnosis),
the patient was still in partial remission (proteinuria 1.32
g/day, serum albumin 4.0 g/dl, and serum creatinine 3.0
mg/dl). His anti-PLA2R level was 5.14 RU/ml.

Case 5

A 68-year-old woman with MN and a history of diabetes
and hypertension was found to have HBV infection (HBsAg
positive, HBeAg negative, and viral load <20 IU/ml). Her
initial presentation included proteinuria of 5.2 g/day, serum
albumin of 1.5 g/dl, serum creatinine of 0.8 mg/dl, and
anti-PLA2R level of 471.8 RU/ml. Additionally, renal vein
thrombosis was identified at the time of diagnosis. As the
patient had life-threatening complications due to nephrotic
syndrome and inactive viral infection, immunosuppressive
therapy was started upfront with anti-viral therapy. The
treatment involved three doses of Rituximab (1 g each) and
Tenofovir Alafenamide to prevent viral reactivation during
immunosuppressive therapy. Over six months, the PLA2R
antibody titer decreased to 0.6 RU/ml, and she achieved
complete remission (CR) at 15 months. Two years later, the
patient was diagnosed with vestibular schwannoma, which
was successfully removed.

Case 6

A 32-year-old woman was diagnosed with MN, also tested
positive for HBV infection (HBsAg positive, HBeAg negative,
and an undetectable viral load). Her initial presentation
included proteinuria of 2.1 g/day, serum albumin of 2.9 g/
dl, serum creatinine of 0.9 mg/dl, and anti-PLA2R level of
48.3 RU/ml. The management strategy involved supportive
care. In subsequent follow-ups, her serum PLA2R level
tested negative (<2.0 RU/ml). Unfortunately, the patient
is lost to follow-up, and no additional data is available for
discussion.

Case 7

We diagnosed a 50-year-old man with active hepatitis C
while undergoing an assessment for secondary causes of
MN, with proteinuria of 2.7 g/day, serum albumin of 2.2 g/
dl, and serum creatinine of 0.6 mg/dl. Both his serum and
tissue PLA2R levels were negative. The treatment approach
involved direct-acting antivirals (DAA) and supportive
care for MN. He achieved complete remission with an
undetectable HCV viral load within six months of diagnosis.
At the most recent two-year follow-up, the patient remains
in complete remission.
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Results

The exploration of PubMed, EMBASE, Medline, and Web of
Science databases produced 50,531 records, as illustrated in
Figure 1. Including seven patients from our centre contributed
to the analysis of 63 cases in this review,#13141825

The mean age was 47.0 years (SD of 15.40). The male-to-
female ratio was 2:1.

[ Identification of studies via datab and regi: ]
—
- Records identified from RecordsAremoved before screening
S _ Duplicate records removed
i) Pubmed (n =10221)
- Pubmed (n =4651)
3 Scopus (n = 5098) .
£ > Scopus (n = 2569)
F= Embase (n = 32200)
£ . Embase (n = 18705)
'§ Web of Science (n = 3016) Web of Science (n = 1677)
Total (n = 50535) Total (n = 27602)
—
— l
Records screened for PLA2R (Title, Records excluded
keywords, abstract) > (n=22591)
(n=22933) -
Reports sought for retrieval N Rept?rts.nm;;t‘:ived dueto
n =342 i
%" ( ) (n=138)
e Reports excluded
Reports ast‘sfezc::):r eligibility » Inappropriate data or lack of
- case wise data (n =190)
J
A
Studies included in review:
(n=14)
3 Cases of included studies:
% (n=56)
£ Cases of our center: (n =7)
Total cases included in review
analysis: (n =63)

Figure 1: Preferred reporting items for systematic reviews and
meta-analyses (PRISMA) flow diagram. The diagram illustrates the
systematic process of incorporating papers identified through our
search. PLA2R: Phospholipase A2 receptor.

The mean proteinuria, serum albumin, and creatinine
were 7.5 g/day (38 cases), 2.3 g/dl (40 cases), and 1.4
mg/dl (44 cases), respectively. A total of 27 cases were
associated with HIV (43%), 18 with HBV (28.5%), 11 with
HCV (17.5%), 4 with both HCV and HIV (6%), and 3 with
both HBV and HIV (5%). Among the 63 cases, 39% had
underlying comorbidities, including hypertension, diabetes,
dyslipidemia, and hypothyroidism, among others. Two
cases involved liver disease (cases 32 and 45), and two
were associated with malignancies (cases 42 and 60).
Notably, in the case series by Ma et al., four patients
(cases 16-19) were diagnosed with both syphilis and HIV
infection at the time of MN diagnosis.*

At the time of MN diagnosis, one patient (case 25) was
pregnant. Antinuclear antibody (ANA) positivity was
observed in three patients: two with HIV (cases 44 and
45) and one with HCV (case 34). Case #63, a kidney
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transplant recipient diagnosed with MN 16 years post-
transplant, had an HCV infection. Clinical remission
was achieved by 15 patients (24%) through antiviral
treatment alone, while 25 patients (40%) required
immunosuppressive therapy either independently or in
conjunction with antiviral treatment. Upon stratification
based on PLA2R positivity, no significant difference was
observed for remission rate with antiviral treatment
alone and immunosuppressive with and without antivirals
between both PLA2R-related and unrelated patients (p
= 0.089). Also, no statistically significant difference was
observed for the patients who received only antiviral
therapy with positive and negative PLA2R antibodies (p
= 0.55). The comprehensive details of individual studies'
clinical, biopsy, and treatment aspects can be found in
Table 1, and additional in-depth information is available
in Supplemental Tables 1 and 2.

HBV infection-associated MN

Half of the 18 patients with HBV-associated membranous
nephropathy (HBV-MN) had an active viral infection at
the time of MN diagnosis. In 16 patients (88.8%), MN
was found to be PLA2R-associated, as indicated by 13
cases with positive serum results, 15 with positive biopsy
findings, and 12 exhibiting positivity in both. The detailed
clinical, biopsy, and treatment information, along with
outcomes, is provided in Table 1.

Out of the 18 HBV-MN patients, 15 (83%) received
treatment with antiviral agents alone (7 cases) or in
combination with immunosuppressive (IS) therapy
(8 cases), while the remaining three (17%) received
supportive care. The antiviral agents administered
included entecavir in 11 cases, tenofovir in 3 cases, and
lamivudine in 1. Immunosuppressive therapy involved
rituximab, tacrolimus, and cyclophosphamide in 4, 5, and
2 patients, respectively. Remarkably, 95% of the patients
(17 individuals) achieved remission, with 53% in complete
remission (CR) and 47% in partial remission (PR). Only one
patient did not achieve remission.

During the follow-up period, two patients treated
with immunosuppressive therapy (cases #57 and #26)
experienced complications, including renal vein thrombosis,
pulmonary embolism, and crescentic transformation.
In another case (#9), a patient treated with tacrolimus
received rituximab and cyclophosphamide. Detailed clinical
information and outcome data are in Supplemental Tables
1 and 2.

HCV infection-associated MN

There were 11 individuals diagnosed with HCV-associated
membranous nephropathy, with 63.6% (7 patients)
having a detectable viral load at the time of diagnosis.
In contrast, 36.4% (4 patients) had an undetectable viral
load with historical evidence of infection, as indicated in
the Nikolopoulou et al. study (#31-34)).2 Nine patients,
constituting 82% of the cohort, tested positive for PLA2R,
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with 5 in serum, 9 in biopsy, and 5 in both. Among
individuals with HCV-associated membranous nephropathy
(HCV-MN), eight (73%) underwent treatment with either
antiviral therapy alone (1 case) or in combination with
immunosuppression (7 cases). At the same time, three
patients received only immunosuppressive therapy (IST).
The primary immunosuppressive drugs included Rituximab
(5 cases), tacrolimus (4 cases), and cyclophosphamide (3
cases), either alone or in various combinations.

Remarkably, 91% of patients (all except #33) achieved
clinical remission, with 30% in complete remission (CR),
50% in partial remission (PR), and the type of remission
not specified in 20% (2 cases). Following the second
transplant, one patient (#60) experienced a recurrence
of MN associated with HCV infection, leading to the
loss of both the native and first transplant kidneys due
to fulminant MN. Detailed clinical data can be found in
Table 1, while patient-wise information is presented in
Supplemental Tables 1 and 2.

HIV infection-associated MN

Within the group of 27 patients with HIV-associated
membranous nephropathy, 30.7% exhibited a detectable
viral load at the time of diagnosis, while data for one
patient (#49) was unavailable. PLA2R-associated MN
was identified in 14 patients (54%), distributed across
7 cases in serum, 9 in biopsy, and 2 in both. However,
information regarding PLA2R status was not accessible for
one case (#46). Of the cohort, 96% (26 patients) received
Highly Active Antiretroviral Therapy (HAART), either alone
(14 cases) or in conjunction with immunosuppressive
(IS) therapy (12 cases). One patient (#35) (4%) received
supportive care exclusively. The most commonly utilized
immunosuppressive medications included Rituximab (5
cases), tacrolimus (4 cases), cyclophosphamide (5 cases),
and prednisone (1 case). Overall, 71% of patients achieved
remission (comprising 7 in complete remission and 5 in
partial remission), while 29% did not achieve remission, and
outcome data for 10 patients were unavailable. In-depth
details are presented in Supplemental Tables 1 and 2.

Co-infections-associated MN

There were seven patients with dual viral infections,
comprising four cases with both HIV and HCV and three
cases with HIV and HBV co-infections. In 28.5% of these
cases, the viral load was detectable. MN was found to
be PLA2R-associated in 43% of patients (involving 2 cases
in serum, 3 in biopsy, and 2 in both). All seven patients
underwent treatment with HAART therapy, either alone (3
cases) or in combination with immunosuppressive therapy
(IST) (4 cases). The immunosuppressive regimen included
rituximab and ACTH gel in one case each and tacrolimus
in two cases. Notably, 67% of patients (based on available
data from 6 cases) achieved clinical remission. Patient-
specific clinical data is provided in Supplemental Tables 1
and 2.
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Table 1: The clinical, biopsy and treatment details of viral-associated MN patients

Parameter(s) Total HBV HCV HIV Mixed infection
(n=63) (n=18) (n=11) (n=27) (n=07)
Age 47.0+15.4 435+ 15.1 54.1+12.3 46.7 +£15.3 46.1 +20.2
Male:Female 42:21 7:11 8:3 21:6 6:1
Proteinuria (g/day) 7.5+4.1 7.4+50 49+45 8.5+3.5 7.4+3.2
Serum creatinine (mg/dl) 1.4+2.4 0.7+0.2 1.3+0.7 20+34 1.2+0.5
Serum albumin (g/dl) 2.3+0.7 2.1+0.5 2.0+0.7 2.5+0.6 3.0+1.4
Tissue PLA2R positivity 36/52 (68%) 15/17 (88%) 9/11 (82%) 9/19 (47%) 3/6 (50%)
Serum anti-PLA2R positivity 27/41 (66%) 13/15 (86%) 5/9 (55%) 7/11 (63.6%) 2/6 (33%)
Immunofluorescence
IFTA (250%) 4/38 (10.5%) 0/10 (0%) 0/7 (0%) 4/16 (25%) 0/5 (0%)
1gG (22+) 38/59 (64%) 11/17 (65) 7/10 (70%) 17/25 (68%) 3/6 (50%)
IgG4 (22+) 14/32 (44%) 6/7 (86%) 2/7 (28%) 6/15 (40%) 0/0 (0%)
IgM (22+) 7/47 (15%) 1/16 (6%) 0/6 (0%) 5/18 (28%) 1/6 (16%)
IgA (22+) 1/42 (2%) 0/14 (0%) 0/5 (0%) 0/17 (0%) 1/6 (16%)
Electron microscopy
Subepithelial deposits 52/52 (100%) 15/15 (100%) 6/6 (100%) 24/24 (100%) 7/7 (100%)
Subendothelial deposits 7/33 (21%) 3/7 (42.8%) 0/4 (0%) 3/18 (16.6%) 1/4 (25%)
Intramembranous deposits 22/36 (61%) 3/6 (50%) 3/4 (75%) 15/22 (68%) 1/4 (25%)
Mesangial deposits 25/42 (59%) 9/13 (69%) 3/5 (60%) 10/19 (52%) 3/5 (60%)
TRIs deposits 7/24 (29%) 3/8 (37%) 2/4 (50%) 1/8 (12.5%) 1/4 (25%)
Treatment
Anti-viral 25/63 (40%) 7/18 (39%) 1/11 (9%) 14/27 (52%) 3/7 (43%)
IST 3/63 (5%) 0/18 (0%) 3/11 (27%) 0/27 (0%) 0/7 (0%)
Anti-viral + IST 31/63 (49%) 8/18 (44%) 7/11 (64%) 12/27 (44%) 4/7 (57%)
Supportive 4/63 (6%) 3/18 (17%) 0/11 (0%) 1/27 (4%) 0/7 (0%)
Composite remission 43/52 (82%) 17/18 (95%) 10/11 (91%) 12/17 (71%) 4/6 (67%)

MN: Membranous nephropathy; HBV: Hepatitis B; HCV: Hepatitis C; HIV: Human Immunodeficiency Virus; IgA: Immunoglobulin A, 1gG:
Immunoglobulin G, IgM: Immunoglobulin M; IST: Immunosuppressive therapy; PLA2R: Phospholipase A2 receptor; IFTA: Interstitial fibrosis

and tubular atrophy; TRIs: Tubuloreticular inclusions.

Discussion

We highlight the close link netween MN and prevalent
viral infections. Over a third of the patients exhibited
active viral replication during the diagnosis, and the PLA2R
association was identified in two-thirds of the cases.
The administration of antiviral therapy, with or without
concurrent immunosuppressive treatment, led to remission
in over three-fourths of the cases. Overall, individuals
with MN associated with viral diseases demonstrated a
favorable prognosis.

MN is traditionally categorized into primary and
secondary MN. Cases lacking associations with drugs,
infections, or other systemic diseases are termed primary
MN. Identifying the PLA2R antigen has enhanced our
comprehension of MN and has been utilized as a tool
to distinguish between primary and secondary MN.
However, recent reports have indicated that PLA2R is
linked to autoimmune diseases such as lupus nephritis,
sarcoidosis, infections, and malighancies.#126-29
According to the present analysis, approximately two-
thirds of viral-associated MN cases were found to be
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PLA2R-related, displaying a heightened association with
hepatitis B/C infection (exceeding 80%). This challenges
our conventional understanding of primary and secondary
MN, raising uncertainties about whether viral infection
acts as a trigger or merely assumes a coincidental role.

Viruses can potentially contribute to the predisposition
of MN through various mechanisms. The investigation
conducted by Xie and colleagues uncovered the existence
of anti-PLA2R antibodies and observed an overlap
between PLA2R and HbsAg along capillary walls.’? A recent
study found that introducing the Hepatitis B virus into
human podocytes induced PLA2R antigen expression.®
Indirect pathways involve the disturbance of host
defense mechanisms by pathogen-associated molecular
patterns (PAMPs) and the entrapment of circulating
immunoglobulin complexes, resulting in inflammation.
A sustained inflammatory response can further activate
non-specific auto-reactive lymphocyte clones. Additionally,
the release of interferon | by NLR family pyrin domain-
containing protein 3 (NLRP3) may contribute to podocyte
loss.® Hence, it is plausible that both direct and indirect
mechanisms generate anti-PLA2R (or other autoantibodies)
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antibodies during viral infections. The persistence of clinical
symptoms despite viral replication suppression implies the
involvement of multiple mechanisms in the pathogenesis
of virus-associated MN. The double-hit hypothesis may
contribute to disease pathogenesis, involving genetic
susceptibility as the first hit, followed by the direct or
indirect impact of the virus on antibody production.? In
the current review, only a quarter of patients with active
MN attained remission with antiviral therapy, supporting
the double-hit hypothesis.

As indicated in Supplemental Table 3, the initial parameters
of the current study, including proteinuria, serum
creatinine and albumin levels, and anti-PLA2R status,
closely resemble those observed in prior studies such as
MENTOR, STARMEN, and RI-CYCLO.3%3* More than half of
the individuals with viral disease-associated MN exhibited
mesangial proliferation and intramembranous deposits,
features not typical of primary MN. This may be partly
attributed to the viral infection inducing proliferative
changes. Compared to the other two groups, two-thirds of
patients with MN associated with HCV infection required
immunosuppressive treatment. This is partly because direct-
acting antiviral agents (DAAs) generally yield a sustained
virological response without the risk of viral reactivation
upon treatment discontinuation, making the addition of
immunosuppressive agents convenient. Patients with HBV/
HCV-associated MN demonstrated higher remission rates
than those with HIV or combined infections.

The treatment approach for viral-associated MN lacks
clarity, specifically regarding the use of immunosuppressive
therapy, the timing of its administration, and the
appropriate dosage. In the current study, no significant
difference in remission rates was observed between
patients undergoing antiviral therapy and those receiving
immunosuppressive therapy. However, it's important to
note that a direct comparison between these groups is
challenging, as patients who did not respond to antiviral
therapy might have subsequently received additional
immunosuppressive treatments. It has been previously
suggested that patients with viral disease-associated
MN may benefit from an extended course of antiviral
therapy.! The findings from this analysis indicate that
immunosuppressive therapy is safe and effective for
individuals with viral-associated MN. This is especially
when employed in conjunction with antiviral treatments for
cases involving HBV and HIV or post-sustained virological
response (with DAAs) in patients infected with HCV.

To the best of our knowledge, this is the first series that
thoroughly examines data from all documented instances
of membranous nephropathy associated with hepatitis B/C
and HIV. However, it is essential to acknowledge certain
limitations in this study, including a relatively small sample
size, the absence of a standardized approach in managing
cases, and some missing data in a few instances.

Indian Journal of Nephrology | Volume 35 | Issue 1 | January-February 2025

The findings of the present study indicate that two-
thirds of MN linked to common viral diseases are PLA2R-
associated and combination of antiviral therapy, with or
without immunosuppressive therapy, achieves remission in
three-quarters of the cases.
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