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Abstract: A man in his early fifties was diagnosed with extranodal natural killer/T-cell lymphoma involving the nasal cavity and
cervical lymph nodes. At the time of diagnosis, renal function was entirely normal. He was started on first-line combination therapy
consisting of a PD-1 monoclonal antibody, pegaspargase, the histone deacetylase inhibitor chidamide, and systemic corticosteroids,
with an early and favorable clinical response of the lymphoma. However, prior to the second treatment cycle, routine laboratory
evaluation revealed new-onset proteinuria accompanied by a rising serum creatinine level. Subsequent renal biopsy demonstrated IgA-
dominant immune complex deposition with crescent formation, consistent with rapidly progressive IgA glomerulonephritis. The
immune checkpoint inhibitor was promptly discontinued, and high-dose corticosteroid therapy was initiated, followed by cyclopho-
sphamide. Renal function showed partial but meaningful improvement. Given the renal toxicity, systemic immunotherapy was
withheld, and the lymphoma was subsequently managed successfully with radiotherapy alone. At twelve months of follow-up, the
patient remained in complete oncologic remission, with markedly improved renal parameters. This case highlights a rare presentation
of rapidly progressive IgA nephropathy associated with PD-1 blockade in extranodal NK/T-cell lymphoma, a relationship that remains
insufficiently characterized in current literature. It emphasizes the importance of close and regular monitoring of renal function and
urinalysis during immunotherapy. Early recognition of renal involvement, together with timely discontinuation of the immune
checkpoint inhibitor and appropriate immunosuppressive treatment, may preserve kidney function while still allowing effective control
of the underlying malignancy.

Keywords: extranodal NK/T-cell lymphoma, immune checkpoint inhibitor, IgA nephropathy, rapidly progressive glomerulonephritis,
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Introduction

Extranodal NK/T-cell lymphoma (ENKTL), nasal type, is a distinct and highly aggressive subtype of non-Hodgkin
lymphoma, with a well-established etiological association with Epstein—Barr virus (EBV) infection.' It accounts for
fewer than 10% of non-Hodgkin lymphoma cases in endemic regions such as East Asia and Latin America and is far less
prevalent in Western populations.*> Patients most commonly present with sinonasal involvement, characterized by nasal
obstruction, epistaxis, and progressive midline destructive lesions.®’

The treatment approach for ENKTL has evolved substantially over the past two decades. Traditional anthracycline-
based regimens, such as CHOP, have demonstrated limited efficacy and have largely been replaced by L-asparaginase—
based protocols, frequently administered in combination with radiotherapy.®’

More recently, the emergence of immunotherapeutic and molecularly targeted approaches has further expanded the
treatment landscape. Immune checkpoint inhibition targeting the PD-1/PD-L1 axis has shown encouraging clinical
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activity, while histone deacetylase inhibitors, such as chidamide, are increasingly being incorporated into salvage or

combination treatment regimens.'* '
Despite these therapeutic advances, treatment-related toxicities remain a significant clinical concern. L-asparaginase

has been associated with thrombotic microangiopathy and proteinuric nephropathy,'>'¢

while immune checkpoint
inhibitors may precipitate immune-mediated glomerulonephritis,'” interstitial nephritis,'® or acute kidney injury."”
Histone deacetylase inhibitors have primarily been linked to hematologic and metabolic adverse effects, with uncommon
renal toxicities.”**!

Despite increasing recognition of immune checkpoint inhibitor—related nephrotoxicity, reports describing IgA nephro-
pathy specifically induced by PD-1 inhibitors in patients with ENKTL remain limited, with crescentic or rapidly
progressive forms being particularly rare. PD-1 inhibitors have been associated with immune complex—mediated
glomerulonephritis, whereas pegaspargase is more commonly linked to endothelial injury and thrombotic microangio-
pathy, and histone deacetylase inhibitors such as chidamide are typically associated with mild tubular or interstitial injury.
This distinction supports the attribution of the present case primarily to PD-1 blockade. Therefore, among the agents used
in this case, PD-1 inhibition represents the most plausible cause of immune complex—mediated glomerular injury,

particularly IgA nephropathy.

Case Presentation

The patient, a man in his early fifties, initially presented in December 2023 with nasal congestion and hearing loss. The
patient provided written informed consent for publication of clinical details and accompanying images. His symptoms
progressed in April 2024, with the development of a foreign-body sensation in the pharynx. Histopathological examina-
tion of a biopsy specimen confirmed extranodal NK/T-cell lymphoma, with an immunophenotype positive for CD56 and
CD3, negative for CD20, a Ki-67 proliferation index of approximately 40%, and Epstein—Barr virus—encoded RNA
positivity.

Positron emission tomography/computed tomography (PET/CT) performed in June 2024 demonstrated
a hypermetabolic mass in the nasopharynx with associated cervical lymphadenopathy. The disease was staged as Ann
Arbor stage ITA,** CA stage I11,*** with an NRI** classification and a PINK-E score of 2.%° Baseline renal function and
routine urinalysis were within normal limits prior to treatment.

On June 6, 2024, the patient initiated the first cycle of combination therapy consisting of pegaspargase (3,750 1U
on day 1), tislelizumab (200 mg on day 2), chidamide (30 mg twice weekly), and dexamethasone (20 mg on days 1-4).
Following an initial clinical response, the chidamide dose was reduced to 20 mg twice weekly due to the development of
severe vomiting and diarrhea.

Prior to initiation of the second chemotherapy cycle on July 3, 2024, routine laboratory evaluation identified new-
onset proteinuria, with a 24-hour urinary protein excretion of 3.6 g, accompanied by an elevation in serum creatinine
level, suggesting immune-mediated renal toxicity. Consequently, the PD-1 inhibitor was discontinued. The patient
subsequently received a second cycle of combination therapy consisting of pegaspargase (3,750 IU on day 1), chidamide
(20 mg twice weekly), and dexamethasone (15 mg on days 1-5). Despite these modifications, proteinuria progressed to
6.2 g/day, with further deterioration in renal function as evidenced by rising serum creatinine levels.

A nephrology consultation was obtained, and a renal biopsy performed on July 12, 2024, demonstrated IgA
nephropathy with features consistent with rapidly progressive glomerulonephritis. The patient was subsequently treated
with pulse-dose methylprednisolone (500 mg/day for 3 days), followed by oral prednisolone at 60 mg/day with gradual
tapering. Additionally, cyclophosphamide was administered intravenously in two doses (600 mg initially and 400 mg one
week later), resulting in partial recovery of renal function.

Renal biopsy revealed diffuse proliferative and necrotizing glomerulonephritis on light microscopy, with IgA-
dominant immune complex deposition on immunofluorescence and mesangial proliferative changes on electron micro-
scopy. According to the Oxford classification (MEST-C), the findings were consistent with M1, E1, S1, TO, Cl1,
supporting a diagnosis of IgA nephropathy with features of rapidly progressive glomerulonephritis.

By September 2024, proteinuria had decreased to approximately 5 g/day, accompanied by improvement in renal
function. The patient subsequently received radiotherapy for extranodal NK/T-cell lymphoma in October 2024 using
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Figure | Timeline of clinical course and treatment. Chronological summary of symptom onset, diagnosis of extranodal NK/T-cell lymphoma, initiation of combination
therapy, development of proteinuria and renal dysfunction, renal biopsy confirming IgA nephropathy with rapidly progressive features, immunosuppressive treatment, and
subsequent radiotherapy with clinical remission.

6-MV X-ray intensity-modulated radiotherapy with image-guided radiotherapy (IMRT/IGRT). The prescribed doses were
61.6 Gy delivered to 95% of the PGTV and PGTVnd in 28 fractions of 2.2 Gy, and 50.4 Gy delivered to 95% of the PTV
in 28 fractions of 1.8 Gy.

Following completion of radiotherapy, no further antitumor treatment was administered, and glucocorticoids for renal
disease were gradually tapered. At the 12-month follow-up in August 2025, the patient had achieved complete remission
of lymphoma with near-complete resolution of nephropathy. Laboratory evaluation performed at an outside institution on
August 12, 2025, demonstrated a serum creatinine level of 119 umol/L (reference range: 57-97 pumol/L) and a 24-hour
urinary protein excretion of 50.4 mg (reference range: 28—141 mg/24 h). The patient remained on low-dose maintenance
prednisone at 2.5 mg orally. The patient’s clinical course, therapeutic interventions, and renal outcomes are summarized
in Figure 1.

Discussion

Renal involvement has increasingly been recognized as a clinically meaningful immune-related adverse event associated
with immune checkpoint inhibitors (ICIs).?® In this case, the close temporal relationship between the initiation of
tislelizumab, a programmed cell death-1 (PD-1) inhibitor, and the subsequent development of heavy proteinuria,
hypoalbuminemia, and rising serum creatinine strongly supports the diagnosis of ICI-related nephropathy,'® rather
than direct renal toxicity from pegaspargase or chidamide.'”??” This attribution is further supported by the known
association between PD-1 inhibitors and immune complex—mediated glomerular diseases.

Although renal abnormalities have been reported with all three agents, the overall clinical course and kidney biopsy
findings—IgA nephropathy with crescent formation consistent with rapidly progressive glomerulonephritis—are most
consistent with glomerular diseases previously described in association with PD-1/PD-L1 inhibition.'”*"*® A summary
of previously reported cases of therapy-related nephropathy in patients with lymphoma is provided in Table 1.

Table | Reported Cases of Drug-Induced Nephropathy in Lymphoma and Immune Checkpoint Inhibitor (ICl) Settings. Summary of
Published Cases, Including Lymphoma Type, Treatment Regimen, Renal Pathology, and Clinical Outcomes

Lymphoma | Therapy Renal Pathology Outcome
Type
Hodgkin Nivolumab IgA nephropathy Partial recovery with steroids
Mixed NHL Pembrolizumab AIN, IgA nephropathy Improved with steroids
TENKTL Pegaspargase-based Renal AEs not prominent; proteinuria High efficacy in early-stage disease; renal AEs
regimen + concurrent uncommon; nephrotic syndrome not reported in | rare; other toxicities mainly hepatic/
radiotherapy available cohorts. coagulopathic/pancreatic.
Lung SCC Nivolumab 47 IgA nephropathy, RPGN Dialysis required
(Continued)
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Table | (Continued).

Lymphoma | Therapy Renal Pathology Outcome
Type
ENKTL Pegaspargase+ PD-1 IgA nephropathy with RPGN Partial renal recovery

+Chidamide

Notes: TData for ENKTL derived from multi-center Phase Il and cohort studies. None specifically reported nephrotic syndrome or clinically significant proteinuria with
pegaspargase-based therapy. Renal adverse events were rare, and non-renal toxicities (predominantly hepatic and coagulopathic) were more frequent.

The reported incidence of renal impairment related to immune checkpoint inhibitor therapy is approximately 2—5% in
patients receiving monotherapy, rising to nearly 9-10% when combination regimens are used.'**?° Previous reports,
including a series by Palamaris et al,*® support the association between PD-1 blockade and glomerular disease Compared
with typical mild mesangial IgA nephropathy, the present case demonstrated aggressive crescentic features, suggesting
a spectrum of disease severity.

The majority of renal immune-related adverse events present as acute interstitial nephritis, accounting for about 80—
90% of reported cases.'®'* In contrast, glomerular involvement represents a smaller proportion, estimated at 10—15%,
and includes entities such as membranous nephropathy, minimal change disease, lupus-like nephritis, and IgA
nephropathy.'”?%3! Although nephrotic syndrome is relatively rare, with an incidence of roughly 0.4-1%, its clinical
importance is substantial, as delayed recognition may result in irreversible renal damage.'’-*¢-*2

Histopathologically, ICI-associated IgA nephropathy is most commonly characterized by mesangial hypercellularity,
mesangial deposition of IgA and C3 immune complexes, and the presence of occasional cellular crescents, typically
corresponding to a mild-to-moderate proliferative pattern.?’-*34

As summarized in Table 2, each agent in the treatment regimen has been associated with a distinct pattern of renal
involvement, including immune-mediated interstitial nephritis with PD-1 inhibitors, endothelial injury with asparaginase
derivatives, and mild tubular or interstitial inflammation with histone deacetylase inhibitors, whereas dexamethasone may
exert a protective anti-inflammatory effect. In the setting of combination therapy, differential diagnosis is essential.
Pegaspargase is primarily associated with endothelial injury and thrombotic microangiopathy, whereas chidamide is more
commonly linked to mild tubular or interstitial injury. Importantly, the temporal relationship between drug exposure and

Table 2 Comparison of Renal Adverse Events Among the Administered Agents. Comparison of Mechanism, Onset, Clinical
Manifestations, Histopathology, and Association with IgA Nephropathy for the Drugs Used in This Case

Drug Mechanism/ | Typical Onset Common Histopathology Approx. Association with

Class Renal Incidence IgA
Manifestations Nephropathy

Tislelizumab Immune 2—16 weeks after | Proteinuria, AKI, | AIN (majority), IgA 2-5% (mono), up | Yes (reported)

(PD-1 inhibitor) | checkpoint start nephrotic nephropathy, to ~10%
inhibitor syndrome membranous GN (combo)

Pegaspargase Asparagine- Days — weeks Proteinuria, TMA, | Endothelial injury with <2% Rare / not
depleting AKI (rare) fibrin thrombi consistent
enzyme

Chidamide Histone Weeks — months | Mild tubular/ Tubulointerstitial < 1% No consistent link

(HDAC deacetylase interstitial injury inflammation

inhibitor) inhibitor (rare)

Dexamethasone | Corticosteroid | Variable May diminish — Protective Protective

inflammatory
nephritis
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onset of renal injury, together with the absence of histopathological features typical of thrombotic microangiopathy or
isolated tubular injury, argues against pegaspargase- or chidamide-induced nephrotoxicity. Collectively, these findings
support PD-1 inhibitor—induced immune complex—mediated glomerulonephritis as the most plausible diagnosis in this
case.

In contrast, the present case demonstrated more aggressive pathological features, including diffuse endocapillary
proliferation, segmental necrosis, and extensive crescent formation, consistent with a diffuse proliferative and necrotizing
pattern of glomerulonephritis on light microscopy.

Immunofluorescence studies demonstrated dominant mesangial IgA deposition with accompanying C3 co-deposition,
while electron microscopy revealed mesangial electron-dense deposits and widespread foot process effacement, findings
that support an immune complex—mediated mechanism of injury.?’~> Although the histopathological features in this case
overlap with those previously reported in ICI-associated IgA nephropathy, the degree of crescent formation and
necrotizing change is more consistent with a rapidly progressive, RPGN-like phenotype. This observation suggests
that ICI-related glomerulonephritis likely represents a pathological spectrum of IgA-dominant disease, ranging from
classic mesangial proliferative patterns to severe crescentic and necrotizing forms.'”2”** Collectively, these findings are
indicative of immune dysregulation induced by checkpoint blockade, characterized by loss of immune tolerance,
exaggerated effector responses, and subsequent autoantibody and immune complex formation.'®3*¢ Immune checkpoint
inhibition disrupts immune tolerance by enhancing T-cell activation and reducing regulatory T-cell function, thereby
promoting autoimmune responses and immune complex formation.

In contrast, pegaspargase has been primarily associated with endothelial injury, proteinuria, and thrombotic micro-

angiopathy, often in the setting of treatment-related hepatic dysfunction,''®

whereas chidamide, a histone deacetylase
(HDAC) inhibitor, is rarely linked to clinically significant nephrotoxicity beyond mild tubular or interstitial changes.*
Importantly, neither agent has been consistently associated with the development of de novo IgA nephropathy, supporting
PD-1 inhibition as the most plausible driver of the glomerular pathology observed in this case.'’*"**

The management of ICI-related nephropathy primarily involves prompt discontinuation of the immune checkpoint
inhibitor and initiation of high-dose corticosteroid therapy, typically prednisone or an equivalent at a dose of 1-2 mg/kg/
day. With corticosteroid monotherapy, approximately 80% of affected patients experience partial or complete recovery of
renal function. In cases of steroid-refractory disease, additional immunosuppressive agents such as cyclophosphamide or
mycophenolate mofetil may be required.***7% In the present case, the patient was treated with high-dose corticosteroids
followed by cyclophosphamide, an approach commonly used in rapidly progressive glomerulonephritis. The observed
partial recovery of renal function suggests a favorable response to immunosuppressive therapy, consistent with pre-
viously reported outcomes.

Rechallenge with immune checkpoint inhibitors following nephrotoxicity remains a matter of careful clinical
judgment. Available evidence indicates that ICIs may be cautiously reintroduced in selected patients who have achieved
complete renal recovery, with resolution of proteinuria and normalization of serum creatinine, provided that immuno-
suppressive therapy has been appropriately tapered and close renal monitoring is maintained.'®**>? Nonetheless,
recurrent renal injury has been reported in approximately 20-25% of rechallenged patients, underscoring the importance
of individualized, multidisciplinary decision-making.'®*

This study has several limitations. First, as a single-patient case report, it does not allow for generalizable conclusions
or definitive establishment of causality. Second, no detailed immunological or biomarker analyses were performed to
directly investigate the underlying mechanisms of immune dysregulation. Therefore, the observed association between
PD-1 inhibition and IgA nephropathy should be interpreted as suggestive rather than conclusive.

As illustrated in Figure 2, patients with extranodal NK/T-cell lymphoma receiving combination therapy should
undergo structured renal surveillance, including regular urinalysis, serum creatinine assessment, and quantification of
proteinuria. Early referral to nephrology and timely kidney biopsy is recommended for patients who develop proteinuria
or acute kidney injury. Once IgA nephropathy, with or without features of rapidly progressive glomerulonephritis, is
confirmed, prompt initiation of immunosuppressive therapy and appropriate modification of the oncologic treatment

regimen are warranted.?*-*’
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Patient with ENKTL
on combination therapy

Monitor renal function
(UA, creatinine, proteinuria)

Normal findings Abnormal findings
Continue therapy (proteinuria, AKI)

Nephrology referral
Renal biopsy

Diagnosis:
IgA N +/- RPGN

Immunosuppressive therapy
+ Adjust cancer regimen

Figure 2 Clinical management algorithm for renal monitoring. Schematic approach to renal monitoring in patients receiving combination therapy. Abnormal findings prompt
nephrology referral and renal biopsy. Confirmed IgA nephropathy is managed with discontinuation of the immune checkpoint inhibitor, immunosuppressive therapy, and
adjustment of the oncologic regimen.

Emerging biomarkers, including kidney injury molecule-1 (KIM-1) and cystatin C, may enable earlier detection of
subclinical nephrotoxicity. KIM-1 serves as a marker of proximal tubular epithelial injury and may identify immune-
mediated renal damage before elevations in serum creatinine become apparent.”®*> Cystatin C, a low-molecular-weight
protein freely filtered by the glomeruli, provides a more sensitive assessment of changes in glomerular filtration rate
compared with serum creatinine and may help differentiate true renal dysfunction from pseudo—acute kidney injury
related to corticosteroid therapy or intravascular volume shifts.***> Collectively, these biomarkers represent promising
tools for facilitating early intervention and potentially improving outcomes in ICI-associated nephropathy.

This case contributes to the limited but expanding body of evidence implicating PD-1 inhibitors, including tislelizu-
mab, in the development of IgA nephropathy with crescentic transformation.'”"-** It highlights the critical importance of
early renal surveillance in patients treated with immune checkpoint inhibitors, particularly when administered in
combination with targeted therapies. Prompt recognition of renal involvement and timely initiation of immunosuppres-
sive treatment are essential to mitigate the risk of irreversible kidney injury and to allow continuation of effective
oncologic therapy. In the present case, early intervention not only led to meaningful recovery of renal function but also
enabled completion of lymphoma-directed treatment, ultimately resulting in complete remission of extranodal NK/T-cell

lymphoma.'-'!-40

Conclusion

Nephropathy induced by PD-1 monoclonal antibodies is an uncommon but clinically meaningful immune-related adverse
event in the treatment of extranodal NK/T-cell lymphoma. This case underscores the importance of vigilant renal
monitoring throughout immune checkpoint inhibitor therapy, particularly when such agents are used in combination
with other potentially nephrotoxic treatments, including pegaspargase and histone deacetylase inhibitors. Routine
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assessment of serum creatinine, urinalysis, and proteinuria prior to each treatment cycle facilitates early recognition of
renal injury. Timely multidisciplinary evaluation and appropriate immunosuppressive intervention are essential to
minimize the risk of irreversible renal damage while preserving antitumor efficacy.

Ethics Statement

Written informed consent was obtained from the patient for publication of clinical details and accompanying images.
Although institutional approval was not required for this case report in accordance with local regulations, the study was
reviewed and approved by the Ethics Committee of Beijing Tongren Hospital, Capital Medical University (Approval No.
TREC2022-KY103).

Disclosure
The authors declare no competing interests in this work.
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