This supplementary script provides the complete SQL logic for the operational definitions of cancer (including metastatic solid tumor) and sepsis (Sepsis-3 criteria) used in the present study, based on the MIMIC-IV version 3.0 database. Cancer diagnoses are identified using ICD-9/ICD-10 codes according to the validated Charlson comorbidity coding algorithm (Quan et al., 2005), excluding non-melanoma skin cancer. Sepsis is defined as an acute increase in Sequential Organ Failure Assessment (SOFA) score of ≥2 points in the presence of suspected or confirmed infection, with baseline SOFA assumed to be 0 before ICU admission and a time window allowing SOFA assessment from 48 hours before to 24 hours after the suspected infection time.

--PART 1: CANCER DIAGNOSIS (including metastatic solid tumor)
WITH diag AS (
    SELECT
        hadm_id,
        CASE WHEN icd_version = 9 THEN icd_code ELSE NULL END AS icd9_code,
        CASE WHEN icd_version = 10 THEN icd_code ELSE NULL END AS icd10_code
    FROM `physionet-data.mimiciv_hosp.diagnoses_icd`
)

SELECT
    ad.hadm_id,
    -- Any malignancy (excluding non‑melanoma skin cancer)
    MAX(CASE WHEN
        SUBSTR(icd9_code, 1, 3) BETWEEN '140' AND '172'
        OR SUBSTR(icd9_code, 1, 4) BETWEEN '1740' AND '1958'
        OR SUBSTR(icd9_code, 1, 3) BETWEEN '200' AND '208'
        OR SUBSTR(icd9_code, 1, 4) = '2386'
        OR SUBSTR(icd10_code, 1, 3) IN ('C43', 'C88')
        OR SUBSTR(icd10_code, 1, 3) BETWEEN 'C00' AND 'C26'
        OR SUBSTR(icd10_code, 1, 3) BETWEEN 'C30' AND 'C34'
        OR SUBSTR(icd10_code, 1, 3) BETWEEN 'C37' AND 'C41'
        OR SUBSTR(icd10_code, 1, 3) BETWEEN 'C45' AND 'C58'
        OR SUBSTR(icd10_code, 1, 3) BETWEEN 'C60' AND 'C76'
        OR SUBSTR(icd10_code, 1, 3) BETWEEN 'C81' AND 'C85'
        OR SUBSTR(icd10_code, 1, 3) BETWEEN 'C90' AND 'C97'
        THEN 1 ELSE 0 END
    ) AS malignant_cancer,
    -- Metastatic solid tumor
    MAX(CASE WHEN
        SUBSTR(icd9_code, 1, 3) IN ('196', '197', '198', '199')
        OR SUBSTR(icd10_code, 1, 3) IN ('C77', 'C78', 'C79', 'C80')
        THEN 1 ELSE 0 END
    ) AS metastatic_solid_tumor
FROM `physionet-data.mimiciv_hosp.admissions` ad
LEFT JOIN diag ON ad.hadm_id = diag.hadm_id
GROUP BY ad.hadm_id;
-- Note: The above query returns hospital-level flags for cancer and metastasis.

 PART 2: SEPSIS DIAGNOSIS (Sepsis‑3 criteria)
-- Extract rows with SOFA >= 2 (baseline SOFA assumed 0 before ICU)
WITH sofa AS (
    SELECT
        stay_id,
        starttime,
        endtime,
        respiration_24hours AS respiration,
        coagulation_24hours AS coagulation,
        liver_24hours AS liver,
        cardiovascular_24hours AS cardiovascular,
        cns_24hours AS cns,
        renal_24hours AS renal,
        sofa_24hours AS sofa_score
    FROM `physionet-data.mimiciv_derived.sofa`
    WHERE sofa_24hours >= 2
),

-- Combine with suspected infection and apply time windows
s1 AS (
    SELECT
        soi.subject_id,
        soi.stay_id,
        -- Suspicion columns
        soi.ab_id,
        soi.antibiotic,
        soi.antibiotic_time,
        soi.culture_time,
        soi.suspected_infection,
        soi.suspected_infection_time,
        soi.specimen,
        soi.positive_culture,
        -- SOFA columns
        sofa.starttime,
        sofa.endtime,
        sofa.respiration,
        sofa.coagulation,
        sofa.liver,
        sofa.cardiovascular,
        sofa.cns,
        sofa.renal,
        sofa.sofa_score,
        -- Sepsis‑3 flag
        (sofa.sofa_score >= 2 AND soi.suspected_infection = 1) AS sepsis3,
        -- Row number to select earliest event per stay
        ROW_NUMBER() OVER (
            PARTITION BY soi.stay_id
            ORDER BY soi.suspected_infection_time, soi.antibiotic_time, 
                      soi.culture_time, sofa.endtime
        ) AS rn_sus
    FROM `physionet-data.mimiciv_derived.suspicion_of_infection` AS soi
    INNER JOIN sofa
        ON soi.stay_id = sofa.stay_id
        AND sofa.endtime >= DATETIME_SUB(soi.suspected_infection_time, INTERVAL 48 HOUR)
        AND sofa.endtime <= DATETIME_ADD(soi.suspected_infection_time, INTERVAL 24 HOUR)
    WHERE soi.stay_id IS NOT NULL
)

-- Output the first sepsis‑3 event for each ICU stay
SELECT
    subject_id,
    stay_id,
    antibiotic_time,
    culture_time,
    suspected_infection_time,
    endtime AS sofa_time,
    sofa_score,
    respiration,
    coagulation,
    liver,
    cardiovascular,
    cns,
    renal,
    sepsis3
FROM s1
WHERE rn_sus = 1;



d0 <- read.csv("co_cancer_nongcacner_sepsis_selected_psm__cleaned_18731.csv", stringsAsFactors = FALSE)
names(d0)
library(MatchIt)
library(cobalt)
[bookmark: _GoBack]library(ggplot2)
m.out <- matchit(group ~ age + sex + lods + sofa + myocardial_infarct + congestive_heart_failure + 
                   peripheral_vascular_disease + cerebrovascular_disease + dementia + diabetes, 
                 data = d0, 
                 method = "nearest", 
                 distance = "glm", 
                 caliper = 0.05,  
                 std.caliper = TRUE) 
plot(summary(m.out))
matched_data <- match.data(m.out)
write.csv(matched_data, "co_cancer_nongcacner_sepsis_selected_psm_v_5348.csv", row.names = FALSE)
