{
  "metadata": {
    "dataset_name": "MLA Adult Reference Ranges Starter",
    "version": "1.0",
    "intended_use": "Backend validation for MLA-style question generation",
    "population": "Adults",
    "region": "UK",
    "unit_standard": "SI units where applicable",
    "notes": [
      "Starter dataset for validation, not a substitute for local academic review",
      "Ranges may vary slightly by laboratory and assay",
      "Use local governance to approve final production values"
    ]
  },
  "ranges": [
    {
      "category": "observations",
      "test_name": "Temperature",
      "unit": "°C",
      "lower_reference": 36.1,
      "upper_reference": 37.8,
      "format": "range",
      "notes": "Typical adult resting range"
    },
    {
      "category": "observations",
      "test_name": "Pulse",
      "unit": "bpm",
      "lower_reference": 60,
      "upper_reference": 100,
      "format": "range",
      "notes": "Typical adult resting pulse"
    },
    {
      "category": "observations",
      "test_name": "Respiratory rate",
      "unit": "breaths/min",
      "lower_reference": 12,
      "upper_reference": 20,
      "format": "range",
      "notes": "Typical adult resting respiratory rate"
    },
    {
      "category": "observations",
      "test_name": "Oxygen saturation",
      "unit": "%",
      "lower_reference": 94,
      "upper_reference": 98,
      "format": "range",
      "notes": "Breathing air in a typical adult"
    },

    {
      "category": "haematology",
      "test_name": "Haemoglobin_male",
      "unit": "g/L",
      "lower_reference": 130,
      "upper_reference": 180,
      "format": "range"
    },
    {
      "category": "haematology",
      "test_name": "Haemoglobin_female",
      "unit": "g/L",
      "lower_reference": 115,
      "upper_reference": 165,
      "format": "range"
    },
    {
      "category": "haematology",
      "test_name": "White cell count",
      "unit": "10^9/L",
      "lower_reference": 4.0,
      "upper_reference": 11.0,
      "format": "range"
    },
    {
      "category": "haematology",
      "test_name": "Neutrophils",
      "unit": "10^9/L",
      "lower_reference": 1.5,
      "upper_reference": 7.0,
      "format": "range"
    },
    {
      "category": "haematology",
      "test_name": "Lymphocytes",
      "unit": "10^9/L",
      "lower_reference": 1.5,
      "upper_reference": 4.0,
      "format": "range"
    },
    {
      "category": "haematology",
      "test_name": "Platelets",
      "unit": "10^9/L",
      "lower_reference": 150,
      "upper_reference": 400,
      "format": "range"
    },
    {
      "category": "haematology",
      "test_name": "MCV",
      "unit": "fL",
      "lower_reference": 80,
      "upper_reference": 96,
      "format": "range"
    },

    {
      "category": "biochemistry",
      "test_name": "Serum sodium",
      "unit": "mmol/L",
      "lower_reference": 137,
      "upper_reference": 144,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Serum potassium",
      "unit": "mmol/L",
      "lower_reference": 3.5,
      "upper_reference": 4.9,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Serum chloride",
      "unit": "mmol/L",
      "lower_reference": 95,
      "upper_reference": 107,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Serum bicarbonate",
      "unit": "mmol/L",
      "lower_reference": 20,
      "upper_reference": 28,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Serum urea",
      "unit": "mmol/L",
      "lower_reference": 2.5,
      "upper_reference": 7.0,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Serum creatinine",
      "unit": "µmol/L",
      "lower_reference": 60,
      "upper_reference": 110,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "eGFR",
      "unit": "mL/min/1.73m2",
      "lower_reference": 60,
      "upper_reference": null,
      "format": "lower_bound"
    },
    {
      "category": "biochemistry",
      "test_name": "Corrected calcium",
      "unit": "mmol/L",
      "lower_reference": 2.20,
      "upper_reference": 2.60,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Phosphate",
      "unit": "mmol/L",
      "lower_reference": 0.8,
      "upper_reference": 1.4,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Magnesium",
      "unit": "mmol/L",
      "lower_reference": 0.75,
      "upper_reference": 1.05,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Albumin",
      "unit": "g/L",
      "lower_reference": 37,
      "upper_reference": 49,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Total bilirubin",
      "unit": "µmol/L",
      "lower_reference": 1,
      "upper_reference": 22,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "ALT",
      "unit": "U/L",
      "lower_reference": 5,
      "upper_reference": 35,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "AST",
      "unit": "U/L",
      "lower_reference": 1,
      "upper_reference": 31,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "ALP",
      "unit": "U/L",
      "lower_reference": 45,
      "upper_reference": 105,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "GGT_male",
      "unit": "U/L",
      "lower_reference": 0,
      "upper_reference": 50,
      "format": "upper_bound"
    },
    {
      "category": "biochemistry",
      "test_name": "GGT_female",
      "unit": "U/L",
      "lower_reference": 4,
      "upper_reference": 35,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "CRP",
      "unit": "mg/L",
      "lower_reference": 0,
      "upper_reference": 10,
      "format": "upper_bound"
    },
    {
      "category": "biochemistry",
      "test_name": "Glucose_fasting",
      "unit": "mmol/L",
      "lower_reference": 3.0,
      "upper_reference": 6.0,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "HbA1c",
      "unit": "mmol/mol",
      "lower_reference": 20,
      "upper_reference": 42,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Amylase",
      "unit": "U/L",
      "lower_reference": 60,
      "upper_reference": 180,
      "format": "range"
    },
    {
      "category": "biochemistry",
      "test_name": "Lactate",
      "unit": "mmol/L",
      "lower_reference": 0.6,
      "upper_reference": 1.8,
      "format": "range"
    },

    {
      "category": "cardiac_markers",
      "test_name": "Troponin_T",
      "unit": "ng/L",
      "lower_reference": 0,
      "upper_reference": 14,
      "format": "upper_bound",
      "notes": "Assay-dependent, validate locally"
    },
    {
      "category": "cardiac_markers",
      "test_name": "hs_Troponin_I_male",
      "unit": "ng/L",
      "lower_reference": 0,
      "upper_reference": 34,
      "format": "upper_bound",
      "notes": "Assay-dependent, validate locally"
    },
    {
      "category": "cardiac_markers",
      "test_name": "hs_Troponin_I_female",
      "unit": "ng/L",
      "lower_reference": 0,
      "upper_reference": 16,
      "format": "upper_bound",
      "notes": "Assay-dependent, validate locally"
    },

    {
      "category": "coagulation",
      "test_name": "INR",
      "unit": "",
      "lower_reference": 0,
      "upper_reference": 1.4,
      "format": "upper_bound"
    },
    {
      "category": "coagulation",
      "test_name": "PT",
      "unit": "s",
      "lower_reference": 11.5,
      "upper_reference": 15.5,
      "format": "range"
    },
    {
      "category": "coagulation",
      "test_name": "APTT",
      "unit": "s",
      "lower_reference": 30,
      "upper_reference": 40,
      "format": "range"
    },
    {
      "category": "coagulation",
      "test_name": "D_dimer",
      "unit": "mg/L",
      "lower_reference": 0,
      "upper_reference": 0.5,
      "format": "upper_bound"
    },

    {
      "category": "arterial_blood_gas",
      "test_name": "pH",
      "unit": "",
      "lower_reference": 7.35,
      "upper_reference": 7.45,
      "format": "range"
    },
    {
      "category": "arterial_blood_gas",
      "test_name": "PaO2",
      "unit": "kPa",
      "lower_reference": 11.3,
      "upper_reference": 12.6,
      "format": "range",
      "notes": "Breathing air"
    },
    {
      "category": "arterial_blood_gas",
      "test_name": "PaCO2",
      "unit": "kPa",
      "lower_reference": 4.7,
      "upper_reference": 6.0,
      "format": "range"
    },
    {
      "category": "arterial_blood_gas",
      "test_name": "Bicarbonate_ABG",
      "unit": "mmol/L",
      "lower_reference": 21,
      "upper_reference": 29,
      "format": "range"
    },
    {
      "category": "arterial_blood_gas",
      "test_name": "Base_excess",
      "unit": "mmol/L",
      "lower_reference": -2,
      "upper_reference": 2,
      "format": "range"
    },
    {
      "category": "arterial_blood_gas",
      "test_name": "Lactate_ABG",
      "unit": "mmol/L",
      "lower_reference": 0.5,
      "upper_reference": 1.6,
      "format": "range"
    },

    {
      "category": "urine",
      "test_name": "Albumin_creatinine_ratio_male",
      "unit": "mg/mmol",
      "lower_reference": 0,
      "upper_reference": 2.5,
      "format": "upper_bound"
    },
    {
      "category": "urine",
      "test_name": "Albumin_creatinine_ratio_female",
      "unit": "mg/mmol",
      "lower_reference": 0,
      "upper_reference": 3.5,
      "format": "upper_bound"
    },
    {
      "category": "urine",
      "test_name": "Protein_creatinine_ratio",
      "unit": "mg/mmol",
      "lower_reference": 0,
      "upper_reference": 30,
      "format": "upper_bound"
    },

    {
      "category": "endocrine",
      "test_name": "TSH",
      "unit": "mU/L",
      "lower_reference": 0.4,
      "upper_reference": 5.0,
      "format": "range"
    },
    {
      "category": "endocrine",
      "test_name": "Free_T4",
      "unit": "pmol/L",
      "lower_reference": 10.0,
      "upper_reference": 22.0,
      "format": "range"
    },
    {
      "category": "endocrine",
      "test_name": "Free_T3",
      "unit": "pmol/L",
      "lower_reference": 3.0,
      "upper_reference": 7.0,
      "format": "range"
    },
    {
      "category": "endocrine",
      "test_name": "Morning_cortisol",
      "unit": "nmol/L",
      "lower_reference": 200,
      "upper_reference": 700,
      "format": "range"
    },

    {
      "category": "lipids",
      "test_name": "Total_cholesterol",
      "unit": "mmol/L",
      "lower_reference": 0,
      "upper_reference": 5.2,
      "format": "upper_bound"
    },
    {
      "category": "lipids",
      "test_name": "Non_HDL_cholesterol",
      "unit": "mmol/L",
      "lower_reference": 0,
      "upper_reference": 3.36,
      "format": "upper_bound"
    },
    {
      "category": "lipids",
      "test_name": "HDL_cholesterol",
      "unit": "mmol/L",
      "lower_reference": 1.55,
      "upper_reference": null,
      "format": "lower_bound"
    },
    {
      "category": "lipids",
      "test_name": "Triglycerides_fasting",
      "unit": "mmol/L",
      "lower_reference": 0.45,
      "upper_reference": 2.30,
      "format": "range"
    },

    {
      "category": "csf",
      "test_name": "CSF_opening_pressure",
      "unit": "mmH2O",
      "lower_reference": 120,
      "upper_reference": 250,
      "format": "range"
    },
    {
      "category": "csf",
      "test_name": "CSF_protein",
      "unit": "g/L",
      "lower_reference": 0.15,
      "upper_reference": 0.45,
      "format": "range"
    },
    {
      "category": "csf",
      "test_name": "CSF_glucose",
      "unit": "mmol/L",
      "lower_reference": 3.3,
      "upper_reference": 4.4,
      "format": "range"
    },
    {
      "category": "csf",
      "test_name": "CSF_white_cells",
      "unit": "/µL",
      "lower_reference": 0,
      "upper_reference": 5,
      "format": "upper_bound"
    },

    {
      "category": "drug_levels",
      "test_name": "Lithium",
      "unit": "mmol/L",
      "lower_reference": 0.5,
      "upper_reference": 1.2,
      "format": "range"
    },
    {
      "category": "drug_levels",
      "test_name": "Digoxin",
      "unit": "nmol/L",
      "lower_reference": 1.0,
      "upper_reference": 2.0,
      "format": "range"
    },
    {
      "category": "drug_levels",
      "test_name": "Vancomycin_trough",
      "unit": "mg/L",
      "lower_reference": 10,
      "upper_reference": 15,
      "format": "range"
    }
  ]
}
