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Pathophysiological Processes and Symptom Development
The clinical picture of patient J.R., who is 52 years old, presents progressive fatigue, central weight gain, decreased energy, and cognitive slowing, consistent with a diagnosis of hypothyroidism and metabolic syndrome co-existent, but not representative of normal aging. The decrease in the synthesis of thyroid hormones (T3/T4) directly lowers the production of ATP in mitochondria, which in turn directly causes fatigue and a decrease in endurance (Chaker et al., 2022). The thyroid deficiency also decreases the basal metabolic rate, which aids central adiposity. At the same time, the fat located in the belly secretes pro-inflammatory cytokines (TNF-alpha, IL-6) that impair the insulin receptor signaling, which promotes insulin resistance and shift energy metabolism to the anaerobic pathway- further depleting energy. Reduced dopaminergic and serotonergic signaling is cognitive slowing as a result of insulin resistance-mediated sympathetic activation, but borderline hypertension (138/86 mmHg) represents insulin resistance-mediated sympathetic activation.
Hereditary, Risk Factors, and Disease Susceptibility.
Autoimmune hypothyroidism is associated with 7080% heritability, and is linked to the polymorphisms of HLA-DR, CTLA-4, and PTPN22. IRS-1 variants, ADIPOQ variants, and PPARG variants are heritability factors of metabolic syndrome (Chaker et al., 2022). The lifestyle of J.R. contributes to this genetic risk: physical inactivity decreases the translocation of GLUT-4 and the sensitivity of the insulin; a processed-food diet induces hyperglycemia and extrapyramidal fat deposition; and poor sleep increases cortisol and suppresses growth hormone, accelerating visceral adiposity (Yaribeygi et al., 2022). The factors feed off each other in a self-fertilizing loop.
History, Lifestyle and Clinical Interpretation
Chronic sleep deprivation increases levels of ghrelin and decreases the level of leptin, maintaining the state of appetite dysregulation and caloric surplus (Baranowski et al., 2021). Age 52, because of the declining sex hormones, fat is centrally distributed irrespective of sex. Metabolic thresholds are also altered by racial and ethnic background. This presentation is progressive, multisystemic, and functionally impairing and cannot be ascribed to normal aging and needs the assessment of endocrine-metabolic impairment to prevent cardiovascular disease, type 2 diabetes, and cognitive decline.
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