Supplementary materials
Safety and compliance of Spermidine treatment 
No serious adverse reactions or serious adverse events were reported in the placebo and the spermidine groups. There were no adverse events that were considered by the investigator to be related to the study protocol or nutraceutical. Biochemical and haematological parameters in venous blood at 0 and 2 weeks were unchanged in both treatment groups (Table 3). Adverse events occurred in 2 participants in the placebo group (11%) and 2 participants in the spermidine recipients (10%) (Supplementary Materials). No adverse event led to study being paused or discontinued. Compliance with daily supplementation or placebo was very good with only 2 doses missed in 13 weeks of treatment.
COVID-19 cases
There were no severe cases of COVID-19 for the duration of the trial. For the first 5 weeks of the study there were no cases of COVID-19. For the remainder of the study the number of cases of COVID-19 were comparable between the placebo (5 participants) and the nutraceutical group (6 participants).
No participants reported SARS-CoV-2 infection at weeks 0 and 2.  However, 11 participants reported COVID-19 illness during the study: one at week 5, two at week 9, one at week 11, two at week 15, one at week 19, two at week 24 and two at week 31. All participants reported mild illness and there were no hospital admissions, or administration of antivirals or steroids. Five of these participants were in the placebo group, and six were in the spermidine group, with comparable COVID-19 incidence between groups
 
Adverse events 
There were 4 adverse events during the study. One participant was diagnosed with abnormal liver function tests on day 1, and upon further investigation was diagnosed with liver disease. Unblinding confirmed this participant was in the placebo arm and their data were excluded from analysis. One participant was diagnosed with localised melanoma during the trial, again in the placebo arm. One participant in the spermidine arm experienced a small pulmonary embolus, which did not require hospitalisation, resulting from a confirmed COVID-19 infection at week 15. One participant in the spermidine group, with a 3-year history of gallstones, had an elective cholecystectomy at week 37. 
Concurrent medical conditions
37 participants reported concurrent medical conditions for which they were taking medication at the point of recruitment and for the duration of the trial, which were comparable between placebo and nutraceutical groups. No participants took immunosuppressants or immune-modifying medications.  

Compliance and tolerability of the supplement 
At week 2, no participants reported missed doses. At week 13, nine participants reported some missed doses, 4 participants taking the placebo (22%) and 5 participants taking spermidine (25%). The maximum number of doses missed in the spermidine group was 2 doses in 13 weeks (0.73% of doses). Antibody levels, cellular immunity biomarkers, autophagy or cell senescence markers were comparable between participants who had missed doses and the per-protocol group. 

Biochemistry and haematology results
Full blood count profiles were performed at weeks 0 and 2. Results of placebo and spermidine groups were comparable. There were no marked differences in haematological profiles (haemoglobin, MCHC, MCV, RBC, HCT, MCH, WCC, platelet count) or in biochemistry profiles (urea and electrolytes, eGFR, liver function tests, creatine kinase, bone profile, lipid profile and iron profile) between each timepoint in placebo and spermidine groups (Table 3).
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Table 3: Biological and haematological parameters were measured at baseline (week 0) and at a follow-up appointment (week 2) in all participants. There were no statistically significant differences between placebo and treatment groups observed. MCV (mean cell volume); MCH (mean cell haemoglobin); MCHC (mean corpuscular haemoglobin concentration); eGFR (estimated glomerular filtration rate). fL (femtoliter); pg – (picograms); mmol (millimole); µmol (micromole); g (gram); U/L (units per litre). The Wilcoxon test was employed to analyse the differences between the baseline and two-week measurements for both the Placebo and Spermidine groups. 
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Placebo group
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Baseline Follow up Baseline Follow up
Haemoglobin (g/L) 145.5+14.5 145.4+14.2 140.7+12.8 138.9+11.2
Haematocrit (L/L) 0.410.0 0.410.0 0.410.0 0.410.0
Red blood cell count (x10'%/) L 4.8+0.4 4.740.4 4.6%0.4 4.5%0.4
Mean cell volume (fL) 90.3+7.7 91.047.3 90.413.6 90.7+3.2
Mean corpuscular haemoglobin (pg) 30.743.3 31.243.4 30.4+1.4 30.8+1.6
Mean corpuscular haemoglobin concentration (g/L) 342.3+12.3 339.4110.0 339.619.5 336.7+7.0
Red blood cell distribution width (fL) 13.040.7 12.940.8 13.040.6 13.040.6
Platelets (x 10%L) 275.7+62.7 266.7+62.2 275.3481.0 262.7+77.7
Mean platelet volume (fL) 10.840.8 10.840.7 10.7¢1.1 10.84+1.2
White cell count (x10%L) 6.7+1.7 6.6+1.9 5.9+1.4 5.6+1.2
Sodium (mmol/L) 139.0+2.6 139.4+2.8 138.9+2.1 139.5+2.8
Potassium (mmol/L) 4.5+0.2 4.5+0.3 4.610.3 4.610.4
Chloride (mmol/L) 104.1+3.3 103.8+2.7 103.0+2.1 103.5+2.7
Bicarbonate (mmol/L) 23.1+2.7 24.143.0 23.742.6 23.842.9
Urea (mmol/L) 5.541.5 5.14+1.3 5.9+1.8 5.641.2
Creatinine (umol/L) 73.2+15.0 72.9+14.0 72.9+15.9 72.0+11.8
Estimated glomerular filtration rate (ml/min/1.73m? 80.8+11.7 82.948.3 79.5+11.0 80.319.2
Bilirubin (umol/L) 7.844.0 8.545.1 8.314.4 7.943.7
Alkaline phosphatase (U/L) 89.4+30.2 84.8+24.2 105.4177.8 96.1+48.8
Alanine aminotransferase (U/L) 25.4+10.1 25.045.4 28.8+24 .4 26.246.7
Aspartate transaminase (U/L) 25.545.7 24.745.8 31.2418.3 26.246.7
Lactate dehydrogenase (U/L) 203.7425.1 189.9423.3 205.2+31.3 192.84+39.1
Creatinine kinase (U/L) 104.5+62.2 100.4152.7 101.6162.4 102.2452.2
Gamma GT (U/L) 30.1+17.6 31.6+22.3 64.0+191.2 39.4187.4
Total protein (g/L) 70.043.0 69.7+£3.4 69.943.3 68.5£3.4
Albumin (g/L) 44.5+3.2 44 .442.7 44.6+2.8 43.1£2.4
Globulin (g/L) 25.613.0 25.312.6 25.4£3.4 25.4+2.6
Calcium (mmol/L) 2.4+0.1 2.410.1 2.440.1 2.340.1
Corrected calcium (mmol/L) 2.4+0.0 2.310.3 2.4+0.1 2.4+0.1
Phosphate (mmol/L) 1.110.1 15.1461.5 1.120.1 1.110.2
Uric acid (umol/L) 318.5463.3 316.9459.8 293.1470.9 287.7+64.7
Random blood glucose (mmol/L) 5.1+1.0 5.1+1.0 5.0+0.8 5.2+1.0
Triglycerides (mmol/L) 2.0+0.9 1.940.7 1.410.6 1.5¢1.4
Cholesterol (mmol/L) 5.0+1.3 4.840.8 4.841.2 4.8+1.3
Iron (umol/L) 18.316.6 20.6+12.3 14.243.3 15.245.6
Total iron binding capacity (umol/L) 64.146.7 62.846.9 58.1+11.2 56.918.5
Transferrin saturation (glL) 28.9+10.5 32.6+16.9 25.57.6 26.848.5










Baseline Follow up Baseline Follow up

Haemoglobin (g/L) 145.5±14.5 145.4±14.2 140.7±12.8 138.9±11.2

Haematocrit (L/L) 0.4±0.0 0.4±0.0 0.4±0.0 0.4±0.0

Red blood cell count (x10

12

/) L 4.8±0.4 4.7±0.4 4.6±0.4 4.5±0.4

Mean cell volume (fL) 90.3±7.7 91.0±7.3 90.4±3.6 90.7±3.2

Mean corpuscular haemoglobin (pg) 30.7±3.3 31.2±3.4 30.4±1.4 30.8±1.6

Mean corpuscular haemoglobin concentration (g/L) 342.3±12.3 339.4±10.0 339.6±9.5 336.7±7.0

Red blood cell distribution width (fL) 13.0±0.7 12.9±0.8 13.0±0.6 13.0±0.6

Platelets (x 10

9

/L)

275.7±62.7 266.7±62.2 275.3±81.0 262.7±77.7

Mean platelet volume (fL) 10.8±0.8 10.8±0.7 10.7±1.1 10.8±1.2

White cell count (x10

9

/L)

6.7±1.7 6.6±1.9 5.9±1.4 5.6±1.2

Sodium  (mmol/L) 139.0±2.6 139.4±2.8 138.9±2.1 139.5±2.8

Potassium  (mmol/L) 4.5±0.2 4.5±0.3 4.6±0.3 4.6±0.4

Chloride  (mmol/L) 104.1±3.3 103.8±2.7 103.0±2.1 103.5±2.7

Bicarbonate  (mmol/L) 23.1±2.7 24.1±3.0 23.7±2.6 23.8±2.9

Urea  (mmol/L) 5.5±1.5 5.1±1.3 5.9±1.8 5.6±1.2

Creatinine (µmol/L) 73.2±15.0 72.9±14.0 72.9±15.9 72.0±11.8

Estimated glomerular filtration rate (ml/min/1.73m

2)

80.8±11.7 82.9±8.3 79.5±11.0 80.3±9.2

Bilirubin (µmol/L) 7.8±4.0 8.5±5.1 8.3±4.4 7.9±3.7

Alkaline phosphatase (U/L) 89.4±30.2 84.8±24.2 105.4±77.8 96.1±48.8

Alanine aminotransferase (U/L) 25.4±10.1 25.0±5.4 28.8±24.4 26.2±6.7

Aspartate transaminase (U/L) 25.5±5.7 24.7±5.8 31.2±18.3 26.2±6.7

Lactate dehydrogenase (U/L) 203.7±25.1 189.9±23.3 205.2±31.3 192.8±39.1

Creatinine kinase (U/L) 104.5±62.2 100.4±52.7 101.6±62.4 102.2±52.2

Gamma GT (U/L) 30.1±17.6 31.6±22.3 64.0±191.2 39.4±87.4

Total protein (g/L) 70.0±3.0 69.7±3.4 69.9±3.3 68.5±3.4

Albumin (g/L) 44.5±3.2 44.4±2.7 44.6±2.8 43.1±2.4

Globulin (g/L) 25.6±3.0 25.3±2.6 25.4±3.4 25.4±2.6

Calcium (mmol/L) 2.4±0.1 2.4±0.1 2.4±0.1 2.3±0.1

Corrected calcium (mmol/L) 2.4±0.0 2.3±0.3 2.4±0.1 2.4±0.1

Phosphate (mmol/L) 1.1±0.1 15.1±61.5 1.1±0.1 1.1±0.2

Uric acid (µmol/L) 318.5±63.3 316.9±59.8 293.1±70.9 287.7±64.7

Random blood glucose (mmol/L) 5.1±1.0 5.1±1.0 5.0±0.8 5.2±1.0

Triglycerides (mmol/L) 2.0±0.9 1.9±0.7 1.4±0.6 1.5±1.4

Cholesterol (mmol/L) 5.0±1.3 4.8±0.8 4.8±1.2 4.8±1.3

Iron (µmol/L) 18.3±6.6 20.6±12.3 14.2±3.3 15.2±5.6

Total iron binding capacity (µmol/L) 64.1±6.7 62.8±6.9 58.1±11.2 56.9±8.5

Transferrin saturation (g/L) 28.9±10.5 32.6±16.9 25.5±7.6 26.8±8.5

Placebo group Spermidine group


