Supplementary Table 2. List of excluded SNPs due to potential confounding or horizontal pleiotropy
	Exposure→Outcome
	SNP ID
	P-value
	Associated Trait
	Reason for exclusion

	SLE → ITP
	rs13193993
	3×10⁻⁶
	Other autoimmune
diseases (e.g., Sjögren’s
syndrome)
	Acts as a risk factor for SLE and may independently influence ITP risk, constituting confounding

	SLE → ITP
	rs6658353
	2×10⁻²³
	Interferon-related traits
	Acts as a risk factor for SLE; these cytokines may directly cause cytopenias or affect iron metabolism, potentially influencing ITP

	SLE → ITP
	rs9267574
	4×10⁻⁸
	Seropositivity
for Streptococcus
pneumoniae peptides
	Acts as a risk factor for SLE; infection can directly cause thrombocytopenia and may be related to
immunodeficiency-associated genes, confounding immune-mediated ITP

	SLE → B12DA
	rs13136219
	5×10⁻⁸
	Gut microbiota
(beta-diversity)
	Vitamin B12 is absorbed in the ileum; diseases/states that directly affect absorption represent independent pathogenic pathways from SLE

	SLE → B12DA
	rs3024879
	3×10⁻¹¹
	Inflammatory bowel disease
	Vitamin B12 is absorbed in the ileum; diseases that directly affect absorption represent independent pathogenic pathways from SLE

	SLE → IDA
	rs9267574
	1×10⁻⁸
	Crohn’s disease
	These diseases directly disrupt the anatomical or functional basis of iron absorption and are independent causes

	SLE → AGC
	rs183352775
	3×10⁻¹⁹
	Drug use
(immunosuppressants)
	These SNPs do not increase SLE risk but rather increase susceptibility to drug toxicity. Including them would mean the “exposure” is not SLE but “genetic susceptibility to high toxicity from SLE treatment drugs”

	SLE → AGC
	rs2230429
	1×10⁻³⁶
	Tinea corporis / Mycosis
(PheCode 110)
	Infection is both a common cause of AGC (viral marrow suppression) and a consequence (occurring due to granulocyte deficiency). If an SNP increases both SLE and specific infection risk, we cannot distinguish whether the resulting AGC stems from the infection itself or SLE, representing strong pleiotropy

	SLE → AGC
	rs597808
	7×10⁻⁹
	Rheumatoid arthritis
	These diseases also commonly use immunosuppressants (e.g., methotrexate for RA) that may cause AGC

	ITP → SLE
	rs2453237
	1×10⁻²²
	Eosinophil count
	Eosinophils are primarily driven by Th2 immune responses (e.g., IL-5), classically involved in parasitic infections and allergic diseases, representing a confounding pathway independent of core autoimmunity

	ITP → SLE
	rs2923778
	5×10⁻⁶
	Homocysteine level
	This association may reflect a confounding genetic pathway independent of core autoimmune pathways (e.g., immune dysregulation targeting platelets or nuclear antigens)

	AGC → SLE
	rs13020513
	9×10⁻⁶
	Obesity-related traits
	Obesity (especially central) is a chronic low-grade inflammatory state. Adipose tissue secretes pro-inflammatory cytokines (e.g., TNF-α, IL-6)

	AGC → SLE
	rs139515771
	5×10⁻¹²
	Smoking behavior
	If this SNP proxies for “smoking tendency,” it is a strong instrument directly affecting SLE risk. Any statistical association with SLE when used as an instrument for “AGC exposure” likely reflects the “smoking → SLE” pathway

	AGC → SLE
	rs1817281
	1×10⁻¹²
	White blood cell count
	SNPs directly affecting hematopoietic function determine an individual’s “baseline reserve” Individuals with inherently low neutrophil counts are more susceptible to an AGC diagnosis

	AGC → SLE
	rs7164431
	1×10⁻⁶
	Obesity-related traits
	Obesity (especially central) is a chronic low-grade inflammatory state. Adipose tissue secretes pro-inflammatory cytokines (e.g., TNF-α, IL-6)

	AGC → SLE
	rs9978837
	4×10⁻¹⁴
	Smoking behavior
	If this SNP proxies for “smoking tendency,” it is a strong instrument directly affecting SLE risk. Any statistical association with SLE when used as an instrument for “AGC exposure” likely reflects the “smoking → SLE” pathway


This table details the single nucleotide polymorphisms (SNPs) that were excluded from the instrumental variable set for each exposure–outcome pair in the Mendelian randomization analysis. For each excluded SNP, the following information is provided: the specific exposure–outcome direction, the SNP identifier (SNP ID), the P-value for its association with the exposure trait, the confounding trait or phenotype with which it is associated, and a detailed rationale for exclusion. SNPs were removed if they showed strong evidence of horizontal pleiotropy or were independently associated with known confounding factors, including other autoimmune diseases, infection susceptibility, drug metabolism or toxicity, gut microbiota composition, inflammatory bowel disease, nutritional status, smoking behavior, obesity-related traits, and baseline hematologic parameters. This screening process was conducted to ensure the validity of the exclusion restriction assumption in Mendelian randomization. AGC, agranulocytosis; B12DA, vitamin B12 deficiency anemia; IDA, iron deficiency anemia; IL interleukin; ITP, immune thrombocytopenia; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; Th2, T helper 2; TNF-α, tumor necrosis factor-alpha.

