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Manuscript: Biopsy-proven acute interstitial nephritis associated with immune checkpoint inhibitors: clinicopathological features, management, and outcomes — a systematic review
1. Databases searched and platforms accessed
Three bibliographic databases were systematically searched. No grey-literature databases or trial registries were searched, since the eligibility criteria required full-text peer-reviewed publications reporting biopsy-proven histopathology.
	Database
	Platform / Provider
	Access URL

	PubMed (MEDLINE)
	U.S. National Library of Medicine (NLM)
	https://pubmed.ncbi.nlm.nih.gov/

	Embase
	Elsevier
	https://www.embase.com/

	Scopus
	Elsevier
	https://www.scopus.com/


2. Coverage and search dates
The search covered each database from inception until 31 January 2026. 
No language restriction was applied at the search stage. Non-English publications were excluded only at the full-text screening stage if no acceptable English translation could be obtained. No publication-type filter was applied at the search level; study-design eligibility (case reports, case series, observational cohort studies) was enforced at title-and-abstract and full-text screening.
3. Boolean concept architecture
The search strategy combined three concept blocks using the Boolean operator AND. Within each block, synonyms and controlled vocabulary terms were combined using OR.
	Block
	Concept
	Representative terms

	Block 1
	Immune checkpoint inhibitors and individual agents
	Drug class: immune checkpoint inhibitor, PD-1 inhibitor, PD-L1 inhibitor, CTLA-4 inhibitor. Individual agents: nivolumab, pembrolizumab, atezolizumab, durvalumab, avelumab, ipilimumab, cemiplimab, tremelimumab.

	Block 2
	Acute interstitial nephritis and related renal injury terms
	Acute interstitial nephritis, interstitial nephritis, tubulointerstitial nephritis, acute kidney injury, acute renal failure, nephritis, renal toxicity, kidney toxicity.

	Block 3
	Biopsy or histological confirmation
	Biopsy, kidney biopsy, biopsy-proven, histopathology, histology.


4. Complete search strings
4.1 PubMed (MEDLINE)
Search field tags: [MeSH] = Medical Subject Headings; [tiab] = title or abstract.
("immune checkpoint inhibitor"[MeSH] OR "immune checkpoint inhibitors"[tiab] OR "PD-1 inhibitor"[tiab] OR "PD-L1 inhibitor"[tiab] OR "CTLA-4 inhibitor"[tiab] OR nivolumab[tiab] OR pembrolizumab[tiab] OR atezolizumab[tiab] OR durvalumab[tiab] OR avelumab[tiab] OR ipilimumab[tiab] OR cemiplimab[tiab] OR tremelimumab[tiab]) AND ("acute interstitial nephritis"[MeSH] OR "acute interstitial nephritis"[tiab] OR "interstitial nephritis"[tiab] OR "tubulointerstitial nephritis"[tiab] OR "acute kidney injury"[MeSH] OR "acute kidney injury"[tiab] OR "acute renal failure"[tiab] OR nephritis[tiab] OR "renal toxicity"[tiab] OR "kidney toxicity"[tiab]) AND ("biopsy"[MeSH] OR biopsy[tiab] OR biopsy-proven[tiab] OR histopathology[tiab] OR histology[tiab])
4.2 Embase (Elsevier)
Emtree-mapped subject headings (/exp = explosion of Emtree term) were combined with free-text searching of titles and abstracts (:ti,ab).
('immune checkpoint inhibitor'/exp OR 'immune checkpoint inhibitor':ti,ab OR 'immune checkpoint inhibitors':ti,ab OR 'PD-1 inhibitor':ti,ab OR 'PD-L1 inhibitor':ti,ab OR 'CTLA-4 inhibitor':ti,ab OR nivolumab:ti,ab OR pembrolizumab:ti,ab OR atezolizumab:ti,ab OR durvalumab:ti,ab OR avelumab:ti,ab OR ipilimumab:ti,ab OR cemiplimab:ti,ab OR tremelimumab:ti,ab) AND ('acute interstitial nephritis'/exp OR 'acute interstitial nephritis':ti,ab OR 'interstitial nephritis':ti,ab OR 'tubulointerstitial nephritis':ti,ab OR 'acute kidney injury'/exp OR 'acute kidney injury':ti,ab OR 'acute renal failure':ti,ab OR nephritis:ti,ab OR 'renal toxicity':ti,ab OR 'kidney toxicity':ti,ab) AND ('kidney biopsy'/exp OR biopsy:ti,ab OR 'biopsy-proven':ti,ab OR histopathology:ti,ab OR histology:ti,ab)


4.3 Scopus (Elsevier)
TITLE-ABS-KEY combinations were used, applying the same Boolean architecture as the PubMed strategy. No subject-heading equivalents are available in Scopus; the search relies on title, abstract, and indexed keyword fields.
TITLE-ABS-KEY("immune checkpoint inhibitor" OR "immune checkpoint inhibitors" OR "PD-1 inhibitor" OR "PD-L1 inhibitor" OR "CTLA-4 inhibitor" OR nivolumab OR pembrolizumab OR atezolizumab OR durvalumab OR avelumab OR ipilimumab OR cemiplimab OR tremelimumab) AND TITLE-ABS-KEY("acute interstitial nephritis" OR "interstitial nephritis" OR "tubulointerstitial nephritis" OR "acute kidney injury" OR "acute renal failure" OR nephritis OR "renal toxicity" OR "kidney toxicity") AND TITLE-ABS-KEY(biopsy OR "biopsy-proven" OR histopathology OR histology)
5. Supplementary sources (hand-searching)
To minimise the risk of missing relevant publications, the following supplementary sources were screened:
1. Reference lists of all 41 included articles were hand-searched for additional eligible primary studies.
1. Reference lists of relevant narrative reviews, systematic reviews, and pooled analyses on immune checkpoint inhibitor nephrotoxicity, ICI-associated acute kidney injury, and biopsy-confirmed renal immune-related adverse events were hand-searched.
1. Any potentially eligible records identified through hand-searching were added to the main pool prior to de-duplication.
6. Software and tools used
	Step
	Software / Tool
	Version / Provider

	Database searching
	PubMed, Embase, Scopus native interfaces
	NLM; Elsevier; Elsevier

	Reference management and de-duplication
	EndNote 
	EndNote v2025.3.1

	Title-and-abstract and full-text screening
	Rayyan QCRI
	Qatar Computing Research Institute — web-based

	Data extraction
	Standardised Microsoft Excel workbook
	Microsoft 365

	PRISMA 2020 flow diagram
	PRISMA Flow Diagram Generator / Microsoft PowerPoint
	haddaway et al. (2022) — open access




