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Abstract

BACKGROUND

The co-occurrence of Anti-phospholipase A2 receptor-associated membranous
nephropathy (anti-PLA2R-MN) and human immunodeficiency virus (HIV) infection is
a rare clinical scenario, presenting significant challenges in terms of management and

treatment.

CASE SUMMARY

A 32-year-old Chinese male diagnosed with HIV infection presented with a clinical
history of proteinuria persisting for over two years. A kidney biopsy demonstrated
subepithelial immune complex deposition and a thickened glomerular basement
membrane, indicative of stage I-Il membranous nephropathy. Immunofluorescence
staining revealed granular deposition of PLA2R (3+) along the glomerular capillary
loops, corroborated by a strongly positive anti-PLA2R antibody test (1:320). Initial
treatment involving losartan potassium, rivaroxaban, tacrolimus, and rituximab was
discontinued due to either poor effectiveness or the occurrence of adverse events (AEs).
Following a regimen of weekly subcutaneous injections of telitacicept (160 mg), a
marked decline in the 24h urine protein was observed within a three-month period,

accompanied by a rise in serum albumin level. No significant reductions in peripheral




blood CD3+CD4+T and CD3+CD8+T cell counts were detected. The patient's physical
and psychological conditions showed significant improvements, with no adverse events

reported during the treatment course.

CONCLUSION
Telitacicept might offer a potential therapeutic avenue for patients diagnosed with anti-

PLA2R-MN concomitant with HIV infection.

INTRODUCTION

Anti-phospholipase A2 receptor-associated membranous nephropathy (anti-PLA2R-
MN) is a form of primary membranous nephropathy characterized by elevated levels of
anti-PLA2R antibodies in plasma or tissue. The co-occurrence of anti-PLA2R-MN with
human immunodeficiency virus (HIV) infection is uncommon. There are challenges in
the clinical treatment of MN in such immunodeficient patients, due to immune
functional status, and immunosuppressive therapy need to be taken into account [1l. We
herein document a case of anti-PLA2R-MN concurrent with HIV infection, which was

successfully treated with telitacicept.

CASE PRESENTATION

Chief complaints
A 32-year-old Chinese male was admitted to our hospital with a progressive increase in

urine protein levels to 4000-5000 mg/24h.

History of present illness
Roughly 2.5 years prior, the patient sought a nephrology consultation due to fever and
low back pain. He exhibited 2+ proteinuria. Serum creatinine levels of 83 umol/L and a

24-hour urinary protein quantification of 1835 mg. Antinuclear antibody, anti-Sm, anti-




dsDNA, anti-PLA2R antibodies, and complement tests were all negative. The patient

has been under regular follow-up since then.

History of past illness
He had been living with HIV for six years and had a prior history of successfully

treated pulmonary tuberculosis five years prior.

Personal and family history

No relevant personal or family history was provided.

ysical examination
Vital signs, including body temperature, blood pressure, heart rate, and respiratory rate

were within normal limits.

Laboratory examinations

Upon admission, a kidney biopsy showed that all 22 glomeruli had neither global nor
segment sclerosis, and the capillary loops were patent. No glomerular cell proliferation
or inflammatory cell infiltration were observed. Subepithelial immune complex
deposition and glomerular basement membrane thickening were noted, but no spikes
or double contours were seen. The renal tubular epithelial cells exhibited granular
changes without significant atrophy. Mild protein casts were found in the tubules. Mild
inflammatory cell infiltration was noted in the renal interstitium, but there was no
significant fibrosis or edema. The arterioles walls showed thickening (Figure 1). Congo
red staining was negative. Immunofluorescence staining demonstrated granular
deposition of PLA2R (3+) and immunoglobulin G (IgG) (1+) (weak positive of IgG4 and
negative of IgGl) along the capillary loops. The findings of electron microscopy were

compatible with membranous nephropathy (stage I-1I).

Imaging examinations




No imaging studies were performed.

FINAL DIAGNOSIS

Based on the above clinical history and findings, the patient was diagnosed with anti-

PLA2R-MN.

TREATMENT

The patient’s initial treatment included losartan potassium and rivaroxaban, which
corresponded with 24-hour urinary protein levels of 2338-3826 mg and serum albumin
concentrations of 33.3-39.8 g/L. However, a sudden surge in 24-hour urinary protein
level to 7838 mg led to the addition of tacrolimus (0.5 mg bid po). Plasma concentration
level of tacrolimus was sub-therapeutic (1.8 ng/mL) two weeks later. Unfortunately,
after three months on tacrolimus, 24-hour urinary protein level still rose to 9224.17 mg,

while fasting blood glucose level rose to 6.82mmol/L.

Owing to side effects and suboptimal efficacy of tacrolimus, the treatment was
discontinued and replaced with intravenous rituximab 2 mo later because his 24-h urine
protein quantitative level increased to 9493.50 mg, serum albumin decreased to 26.13
g/L and anti-PLA2R antibody titer of 1:320. At that moment, his serum creatinine was
12557 umol/L; total T cell count was 828/uL; total B cell count was 158/ uL;
CD3+CD4+T cell count was 436/ uL; and CD3+CD8+T cell count was 348/ L.

Unfortunately, an allergic reaction occurred during rituximab administration, including
body-wide itching, scattered small red papules on the back, and an elevated heart rate
(100-110 times/min), leading to its discontinuation after 200 mg. Subsequently,
treatment with subcutaneous injections of telitacicept (160 mg once a week) was

initiated.

OUTCOME AND FOLLOW-UP




After three months of telitacicept treatment, the patient’s 24-hour urinary protein levels
declined to 2869.76 mg, his serum albumin level rosed from 22.35 g/L to 28.22 g/L, and
serum creatinine decreased to 112.7 umol/L (Figure 2). A test for anti-PLA2R antibody
titer was postponed due to the COVID-19 epidemic, and no adverse events, such as

respiratory infections or diarrhea, were observed during the treatment.

Throughout treatment, the patient's HIV remained in a state of low transcription. The
latest cell count showed CD3+CD4+T cell count of 352/ul. and a CD3+CD8+T cell

count of 375/ pL. Continued treatment and follow-up are ongoing.

DISCUSSION
Individuals positive for HIV demonstrated an elevated sk for kidney disease,
including  HIV-associated  nephropathy,  non-collapsing focal segmental
glomerulosclerosis, immune-complex kidney disease, comorbid kidney disease, and
kidney injury associated with prolonged exposure to antiretroviral therapy or
opportunistic infection [2. These conditions are the main contributors to end-stage renal
disease in HIV-positive patients [Bl. Literature reviews of HIV-associated MN cases
frequently report identification of MN in the context of undetectable viral loads. In

approximately 50% of cases, tissue reactivity with the PLA2R antigen can be identified,

even in the absence of corresponding anti-PLA2R serum antibodies [11.

A proposed mechanism for the development of anti-PLA2R autoantibodies in HIV
patients is "bystander activation", where tissue damage arises from an over-reactive
antiviral immune response, followed by the release of self-antigens that perpealate
autoimmune-mediated harm via spreading epitopes Bl. Antiretroviral therapy is an
important strategy to minimize the incidence of acute kidney injury (AKI) and HIV-
related kidney diseases [°l. However, the nephrotoxicity of antiretroviral drugs should

‘EKD screening is recommended at the time of

also be taken into account. Therefore,

HIV diagnosis and ART initiation or modification. Effective blood pressure




management, diabetes care, or the use of ACE-inhibitors and angiotensin receptor

blockers may help mitigate the progression of CKD in HIV-positive individuals Bl

In this case, we encountered a refractory case of anti-PLA2R-MN associated with HIV
infection. It is critical to identify the primary cause of progressive renal disease in HIV-
aositive patients. Differing treatments are needed depending on whether interstitial
kidney injury resulting from prolonged exposure to antiretroviral therapy or from
opportunistic infections. Other causes should also be ruled out. Kidney biopsy is the
most definitive method to establish a diagnosis. Our patient’s kidney biopsy is the most
definitive method to establish a diagnosis. Our patient's kidney biopsy showed immune
complex deposition in the subepithelial area and a thickened glomerular basement
membrane, indicative of stage I-II membranous nephropathy. Immunofluorescence
showed granular deposition of PLA2R (3+) along the capillary loops, and the test of
anti-PLA2R antibody was strongly positive (1:320); these findings confirmed a
diagnosis of anti-PLA2R-MN. About 50%-90% of anti-PLA2R-MN patients present with
nephrotic syndrome and the degree of proteinuria remission is associated with the
prognosis of renal function Ibl. In our case, the main complaints were proteinuria,

hypoalbuminemia, and fatigue.

The primary challenge in clinically treating anti-PLA2R-MN co-existing with HIV
infection is the selection of immunosuppressants. In our case, the patient was in a status
of immunodeficiency with a history of tuberculosis. Instead of utilizing a small dose of
glucocorticoids or cyclophosphamide, we chose losartan potassium and tacrolimus to
control the progression of kidney injury. Tacrolimus, a calcineurin inhibitor, could
combine with immune avidin and suppress cytoplasm calcineurin activity,
subsequently blocking the T cell proliferation and avoiding bone marrow suppression
[7l. Studies have shown that calcineurin inhibitors have effects on the podocyte
cytoskeleton, resulting in a non-specific reduction of proteinuria [8l. Furthermore,

tacrolimus could induce a rapid decrease in anti-PLA2R levels [* 10, A meta-analysis [11]




found that tacrolimus therapy was associated with high total remission and low
proteinuria level compared to cyclophosphamide for patients with MN. However, in
our case, after three months of tacrolimus treatment, the 24-h urine protein continued to
rise without remission. Due to the elevated blood glucose level, a side effects,
tacrolimus was discontinued. According to the “Expert consensus on the application of
rituximab in the treatment of membranous nephropathy” [2l, rituximab has bee
applied to treat membranous nephropathy in recent years with favorable results. As a
murine/human chimeric anti-CD20 monoclonal antibody that depletes B cells,
rituximab has been reported to be effective in the treagtment of MN by clearing B cells,
inhibiting B cell-T cell interaction, or depleting CD204mT cells, contributing to
decreased T-cell activation, or decreased effector T-cell generation, which, as a
consequence, would result in rising Treg cell percentages among CD4 T cells '3l with
the expert consensus’ recommendation on rituximab in treating anti-PLA2R-MN and
refractory MN. Unfortunately, our patient showed an allergic reaction when we
changed to rituximab therapy.

Telitacicept, a novel fusion protein comprising a recombinant transmembrane activator
and calcium modulator and cyclophilin ligand interactor (TACI) receptor fused to the
fragment crystallizable (Fc) domain of human immunoglobulin G (IgG) [14l. It's a dual
inhibitor of B-lymphocyte stimulator (BLyS) and a proliferation—inducirﬁ ligand
(APRIL). BlyS (B cell activator, BAFF) and APRIL are crucial in maintaining the B cell
pool and humoral immunity. For example, BlyS regulates differentiation and
maturation of immature B cells, while APRIL oversees the function and survival of
long-lived plasma cells. Both play prominentﬁoles in the pathogenesis of autoimmune
diseases. By binding to and neutralizing the activity of these two cell-signaling
molecules, BlyS and APRIL, Telitacicept suppresses the development and survival of
Qasma cells and mature B cells. Telitacicept has shown promising clinical outcomes in
t

e treatment of B cell-mediated autoimmune diseases, such as systemic lupus




erythematosus (SLE), rheumatoid arthritis (RA), and multiple sclerosis (MS), with good

clinical outcomes [15],

A recent study demonstrated telitacicept’s efficacy on lupus nephritis, with all 8
pediatric patients showing varying degrees of urine protein reduction, gradual
normalization of albumin, and some improvement in renal function without further
deterioration [16. However, treating anti-PLA2R-MN with HIV infection with
telitacicept has not been reported before. Our case has shown a surprising therapeutic
effect with no obvious side effects till now. According to the 2021 KDIGO GN
Guidelines ['7], our patient’s condition was reduced from high risk (proteinuria >
3.5g/d, no decrease > 50% after six months of conservative therapy with ACEi, serum
albumin < 25 g/L, and PLA2Rab > 50 RU/mL) to partial remission (proteinuria <
3.5g/d and serum albumin > 25 g/L).

CONCLUSION

We report a case of anti-PLA2R-MN associated with HIV infection in which telitacicept
was effective in reducing proteinuria. More comprehensive clinical and laboratory
studies are required to assess the efficacy and safety of telitacicept in treating patients

with anti-PLA2R-MN and HIV infection.
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