
Supplementary material 1. Database-specific search strategies 

and screening documentation 

 

Overview 

● Databases searched: PubMed, Embase, Scopus, Web of Science. 

 

● Coverage: No date restriction. 

 

● Language: English only. 

 

● Study types targeted: original research (case-control, cohort; clinical trials if 

applicable) 

 

● Key conceptual blocks: 

 

1. Breast cancer terms 

 

2. Germline genetic variation terms 

 

3. Immune-related terms 

  



Scopus 

 

● Results: 8,781 documents found. 

 

● Search date: [10 March 2025] - (including manuscripts scheduled for full publication 

in 2026) 

 

● Search fields: [All fields] 

 

● Filters applied: [limited to English], [limited to article], [limited to final] and 

[excluded book series] 

 

The query string below incorporates all of the filters listed above, which are therefore 

applied automatically. 

Exact query (as run) on advanced search: 

( TITLE-ABS-KEY ( ( "breast cancer" OR "breast neoplasm*" OR "breast tumo?r*" OR 

"breast carcinoma*" OR "mammary cancer" OR "mammary neoplasm*" OR "mammary 

tumo?r*" OR "mammary carcinoma*" ) AND ( "genetic variant*" OR "genetic 

polymorphism*" OR polymorph* OR variant* OR snp* OR snv* OR mutation* OR 

genotype* OR haplotype* ) ) AND ALL ( "immune response" OR immunity OR 

immunosurveillance OR immunomodulation OR "tumor microenvironment" OR "tumour 

microenvironment" OR "immune microenvironment" OR TME OR microenvironment* ) ) 

AND ( LIMIT-TO ( PUBSTAGE , "final" ) ) AND ( LIMIT-TO ( DOCTYPE , "ar" ) ) AND 

( EXCLUDE ( SRCTYPE , "k" ) ) 

 

 

 

 

 



PubMed 

● Results: 48,342 documents found. 

 

● Search date: [30 March 2025] 

 

● Search fields: [All fields] 

 

● Filters applied: [No filter] 

 

Exact query (as run): 

 

((breast OR mammary) AND (cancer OR neoplasm* OR tumor* OR carcinoma*)) 

AND (genet* OR polymorph* OR variant* OR SNP OR SNPs OR SNV OR SNVs OR 

mutation*) AND (immun* OR immunosurveillance OR immunomodulation OR (tumor 

AND microenvironment)) 

 

 

 

 

 

  



Embase 

● Results: 50,985 documents found. 

 

● Search date: [10 March 2025] - (including manuscripts scheduled for full publication 

in 2026) 

 

● Search fields: [All fields] 

 

● Filters applied: limited to humans ([humans]/lim), limited to Embase records 

([embase]/lim), and reviews were excluded (NOT [review]/lim). 

 

The query string below incorporates all of the filters listed above, which are therefore 

applied automatically. 

Exact query (as run) on advanced search: 

('breast cancer'/exp/mj OR ((breast:ti,ab,kw OR mammary:ti,ab,kw) AND (cancer*:ti,ab,kw 

OR neoplasm*:ti,ab,kw OR tumo?r*:ti,ab,kw OR carcinoma*:ti,ab,kw OR 

malignan*:ti,ab,kw))) AND ('genetic variation'/exp OR 'polymorphism'/exp OR 'single 

nucleotide polymorphism'/exp OR 'mutation'/exp OR polymorph*:ti,ab,kw OR 

variant*:ti,ab,kw OR snp*:ti,ab,kw OR snv*:ti,ab,kw OR mutation*:ti,ab,kw OR 

genotype*:ti,ab,kw OR haplotype*:ti,ab,kw) AND ('immune response'/exp OR 

'immunity'/exp OR 'tumor microenvironment'/exp OR ((immun* NEAR/10 (cancer* OR 

neoplasm* OR tumo?r* OR microenvironment*)):ti,ab,kw) OR 'immune response':ti,ab,kw 

OR immunity:ti,ab,kw OR immunosurveillance:ti,ab,kw OR immunomodulation:ti,ab,kw 

OR 'tumor microenvironment':ti,ab,kw OR microenvironment*:ti,ab,kw) AND 

[humans]/lim AND [embase]/lim NOT [review]/lim 

 

Note: Records were exported from Embase in RIS format and imported into Rayyan. A one-

record discrepancy was observed (Embase export n = 50,985; Rayyan indexed n = 50,984). 

The unmatched item could not be identified with certainty (likely due to RIS parsing/metadata 

normalization issues, e.g., incomplete fields or encoding anomalies). Thus, 50,984 records 

proceeded to screening. 

  



Web of Science 

● Results: 302,932 documents found. 

 

● Search date: [10 March 2025] 

 

● Search fields: [All fields] 

 

● Filters applied: [No filter] 

 

Exact query (as run) on Advanced Search (Query builder): 

 

TS=((breast OR mammary) AND (cancer OR neoplasm* OR tumo?r* OR carcinoma* OR 

malignan*)) 

AND 

TS=( 

  (polymorph* OR variant* OR SNP OR SNPs OR SNV OR SNVs OR mutation* OR 

genotype* OR haplotype*) 

  OR 

  (immun* NEAR/10 (cancer OR neoplasm* OR tumo?r* OR microenvironment*)) 

  OR 

  ("immune response" OR immunity OR immunosurveillance OR immunomodulation OR 

"tumor microenvironment" OR microenvironment*) 

) 

 

(including manuscripts scheduled for full publication in 2026) 

 

 

 

 

 

 

 

 

 

 



Screening workflow documentation 

 

● Screening tool/software: [Rayyan (https://www.rayyan.ai)] 

 

● Deduplication approach: [python data wrangling; 

(github.com/MuriloPorfirio/Integrative_Review_Tools)] 

 

● Title/abstract screening: 

 

○ Reviewers: 2 independent reviewers (M.P.A, J.H.V) 

 

○ Disagreements resolved by: J.F.V 

 

● Full-text assessment: 

 

○ Reviewers: 2 independent reviewers (M.P.A, J.H.V) 

 

○ Disagreements resolved by: J.F.V 

 

  

http://github.com/MuriloPorfirio/Integrative_Review_Tools


Full-text exclusions (n = 18) 

 

Studies were excluded after full-text assessment for one of the following reasons: out of the immune-

gene scope; tumor-only (somatic) profiling; expression/omics-only without germline variant testing; 

pharmacogenetic/metabolic focus; abstract only; or full text unavailable. 

 

Study Reason 

Role of GATA3 exon 6 germline mutations in breast cancer progression in 

Egyptian female patients 

Out of the immune-gene scope 

An analysis of the prognostic role of reactive oxygen species-associated genes 

in breast cancer 

Expression/omics-only (no germline variants) 

Case-control study on the fibroblast growth factor receptor 2 gene 

polymorphisms associated with breast cancer in Chinese Han women 

Out of the immune-gene scope 

Exome sequencing in a breast cancer family without BRCA mutation Tumor-only/somatic profiling 

Mu-Opioid Receptor Polymorphisms and Breast Cancer in a Korean Female 

Adult Population: A Retrospective Study 

Out of the immune-gene scope 

Effects of Infection-Induced Fever and the Interaction with IL6 rs1800796 

Polymorphism on the Prognosis of Breast Cancer 

Out of scope for review outcomes 

Programmed death-ligand 1 single-nucleotide polymorphism affects breast 

cancer chemosensitivity and adverse events in the neoadjuvant setting 

Out of scope for review outcomes 

Higher circulating levels of chemokine CCL22 in patients with breast cancer: 

evaluation of the influences of tumor stage and chemokine gene polymorphism 

Expression/biomarker-focused (no germline variants as 

primary aim) 

The polymorphisms in Toll-like receptor genes and cancer risk Review/non-original study 

Combined effect of CYP1B1, COMT, GSTP1, and MnSOD genotypes and risk 

of postmenopausal breast cancer 

Pharmacogenetic/metabolic focus 

Innate immunity-related sequence variants as predictors of breast cancer risk 

among women of African descent 

Abstract only 

Functional polymorphism rs7072793 C>T affects individual susceptibility to 

breast cancer by modulating CD25 transcription activity 

Full text unavailable 

Genomic and immune profiling of breast cancer brain metastases Abstract only 

Multiomics in disparities research: Identifying African ancestry-specific 

mechanisms in the triple negative breast cancer tumor microenvironment 

Abstract only 

Relationship of the Breast Ductal Carcinoma In Situ Immune 

Microenvironment with Clinicopathological and Genetic Features 

Tumor-only/somatic profiling 

Targeted next-generation sequencing identifies clinically relevant somatic 

mutations in a large cohort of inflammatory breast cancer 

Tumor-only/somatic profiling 

Integrative multi-omics analyses unravel the immunological implication and 

prognostic significance of CXCL12 in breast cancer 

Expression/omics-only (no germline variants) 

Role of ICAM1 in tumor immunity and prognosis of triple-negative breast 

cancer 

Expression/omics-only (no germline variants) 

 


