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SUPPLEMENTARY APPENDIX

Effects of Irbesartan on Aortic Root Dilatation in Marfan syndrome
The Aortic Irbesartan Marfan Study (AIMS)
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Trial Steering Committee
David Crossman (Independent Chair), Anne Child, Tim Clayton, Marcus Flather, Ira Jakupovic
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Additional details for statistical analysis
The formula used for the statistical model for the primary analysis is as follows:
Yij = (,80 + uoj) + (B1 + Botreatment; + uqj)time; + e;;

Where:

e i=0,..,m,isthe i*" time-point (in years) out of m time-points

e j=1,..,n,isthe j'™ participant out of a total of n participants in the trial

e Y, is the aortic root diameter of the j* participant at the i time-point (in years)

e treatment; is 0 if the jth participant is in the placebo group and 1 if they are in the
active (Irbesartan) group

e [, is the estimated mean aortic root diameter at baseline

e [, is the estimated mean annual rate of change in aortic root diameter in the placebo
group

e f3, is the estimated difference in the mean annual rates between the active (Irbesartan)
and placebo groups

2
. (Z(l”) ~N <(g)zu) are the random effects and =, = (Gu"" G’;‘”)
] Up1 O-un
e ¢ ~N(0,07%) are the error terms



Methods for TGF-beta measurement

Whole blood was collected from an antecubital forearm vein into a serum separator tube (SST)
and allowed to clot for 30 minutes at room temperature. For complete release of TGF-1, the
samples were refrigerated overnight at 2-8°C. Following overnight incubation, samples are
centrifuge for 15 minutes at 1,000g. The resulting serum was decanted and stored frozen at -
70°C. Stored samples were thawed at room temperature. Samples required activation by
addition of 20 mL of 1N HCI, mixed by vortexing and allowed to incubate at room temperature
for 10 minutes. Acidified samples are then neutralised by addition of 20 mL 1.2 N NaOH/0.5
M HEPES. Prior to assaying, activated samples were diluted 20 fold in the manufactures
calibrator diluent. The TFG-b was determined by enzyme linked immunosorbent assay (R&D
Systems, Abingdon, Oxfordshire, UK). 50 mL of assay diluent is added to each well of the
supplied 96-well microtitre plate. 50 mL of standard, control, or activated sample was added
to the well. The plate was incubated for 2 hours at room temperature on an automated plate
shaker. Following incubation each well was aspirated and washed, repeating the process three
times for a total of four washes using 400 mL of wash buffer. After the last wash any remaining
wash buffer is removed by decanting and inverting the plate and blotting against clean paper
towels. 100 mL of TGF-b conjugate is added to each well. The plate was further incubated for
2 hours at room temperature. The aspiration and wash was repeated a further 4 times. 100 mL
of substrate solution was then added to each well and incubated for 30 minutes at room
temperature in the dark. 100 mL of stop solution was added to each well, tapping the plate to
ensure thorough mixing. The optical density was read within 30 minutes, using a microplate
reader set to 450 nm with wavelength correction set to 540 nm or 570 nm. The TG3F-b assay
has a reportable range of 1.7 to 2,000 ng/L. Total precision was 6.4 to 9.3% in the range 79 to

730 ng/L.



Table S1: Tolerability of trial medication over time

Year 1 Year 2 Year 3
Placebo Irbesartan Placebo Irbesartan Placebo Irbesartan
Number attending 85 93 80 88 75 80
visit
Number taking 83 88 76 81 70 76
medication
Number tolerating 82 86 75 81 68 75
medication
Year 4 Year 5
Placebo Irbesartan Placebo Irbesartan
Number attending 62 60 31 29
visit
Number taking 56 53 27 23
medication
Number tolerating 56 52 27 23
medication

There were no statistical differences between groups at any time point

At the final follow up visit the majority of patients had not reached five years of study
participation which accounts for the sharp decrease in numbers available for follow up

between year 4 and 5

Table S2: Peak dosage tolerated by body weight

Peak dosage tolerated (mg)
Weight at 75 150 300 Total
baseline
<50 kg
Placebo 0 3 23 26
Irbesartan 0 5 25 30
Overall 0 8 48 56
>50 kg
Placebo 2 10 49 61
Irbesartan 5 13 56 74
Overall 7 23 105 135
Total 7 31 153 191

Weight values provided are at study entry. Patients generally gained weight during the
course of the study and if they transitioned from <50kg to >50kg this allowed up- titration to

300mg if tolerated.




Table S3: Peak dosage tolerated by age

Peak dosage tolerated (mg)
Age at baseline 75 150 300 Total
<18 years
Placebo 1 6 38 45
Irbesartan 0 10 38 48
Overall 1 16 76 93
>18 years
Placebo 1 7 34 42
Irbesartan 5 8 43 56
Overall 6 15 77 98
Total 7 31 153 191

Table S4. End diastolic aortic root diameter in the placebo and irbesartan groups over time

Rate of change in end diastolic aortic root

diameter (mm/year), mean (95% CI)

Difference in rates
(mm/year)
(95% CI)

Placebo

Irbesartan

0.82 (0.68 to 0.96)

0.62 (0.49 t0 0.76)

-0.20 (-0.39 to -0.01);
p=0.038

End diastolic aortic root diameter (mm),

mean (95% CI)

Difference in means
(95% CI)

Placebo Irbesartan
Baseline, 32.9 (5.9) 33.1(5.6)
mean (SD) | 88 104
N
1 year 33.9 (33.1t0 34.8) 33.1(32.3t0 34.0) -0.81 (-1.35 to -0.28);
N 85 94 p =0.003
2 years 34.6 (33.7 to 35.5) 34.0 (33.2t0 34.9) -0.59 (-1.23 to 0.06);
N 77 85 p=0.076
3 years 35.4 (34.5t0 36.2) 34.8 (33.9 t0 35.6) -0.60 (-1.24 to 0.03);
N 71 79 p =0.063
4 years 36.2 (35.3t0 37.2) 35.2 (34.3t0 36.2) -1.00 (-1.91 to -0.09);
N 57 56 p =0.030
5 years 37.6 (36.5 to 38.8) 36.6 (35.4 to 37.8) -1.02 (-2.45 to 0.42);
N 29 29 p=0.16

CI = confidence interval; SD= standard deviation
Comparisons are made between groups at each time point.




Table S5: TGF beta values at baseline and one year

Log TGF-beta (log(ng/L)), mean (95% CI) Difference in means,
Placebo Irbesartan mean (95% CI)
Baseline 5.43 (5.29 to 5.58) 5.43 (5.29 to 5.58) -
N=30 N=37
1 Year 5.40 (5.24 to 5.55) 5.29 (5.14 to0 5.45) -0.10 (-0.25 to 0.05)
N=42 N=47 p=0.18




Table S6. Systolic and diastolic blood pressure in the placebo and irbesartan groups

over time
Systolic blood pressure (mmHg), Difference in means
mean (95% CI) (95% CI), p
Placebo Irbesartan
Baseline, 109.0 (15.3) 110.4 (15.8)
mean (SD) 87 104
N
1 year 115.3 (112,510 118.2) | 109.0 (106.2 to 111.7) | -6.3 (-9.8 t0 -2.9);
N 84 93 p<0.001
2 years 116.2 (113.3t0 119.1) | 110.1 (107.4 t0 112.9) | -6.1 (-9.6 to -2.5);
N 79 88 p =0.001
3 years 116.4 (113.7t0 119.2) | 110.5 (107.8 to 113.1) | -6.0 (-9.4 to -2.6);
N 74 78 p=0.001
4 years 117.8 (114.8t0 120.7) | 110.9 (107.9 t0 113.9) | -6.8 (-10.8 to -2.8);
N 60 58 p =0.001
S years 119.8 (115.8t0 123.8) | 110.1 (106.1to 114.1) | -9.7 (-14.9t0 -4.5);
N 28 28 p<0.001
Diastolic blood pressure (mmHg), Difference in means
mean (95% CI) (95% CI)
Placebo Irbesartan
Baseline, 64.0 (11.0) 65.6 (12.1)
mean (SD) 87 104
N
1 year 70.0 (67.8 to 72.3) 66.4 (64.2 to 68.5) -3.6 (-6.5t0 -0.8);
N 85 93 p=0.013
2 years 70.8 (68.7 to 72.9) 67.1 (65.1 to 69.1) -3.7 (-6.4 to -1.0);
N 79 88 p = 0.007
3 years 71.2 (69.1to 73.3) 65.6 (63.6 to 67.6) -5.6 (-8.3 10 -2.9);
N 74 78 p<0.001
4 years 72.1(70.0to 74.2) 66.5 (64.4 to 68.7) -5.5 (-8.4 t0 -2.7);
N 60 58 p<0.001
5 years 73.7 (70.9 to 76.5) 66.2 (63.4 to 69.0) -7.5(-11.3t0 -3.7);
N 28 28 p<0.001

CI = confidence interval; SD= standard deviation
Comparisons are made between groups at each time point.

Table S7. Serious Adverse Events (SAES)

Placebo Irbesartan
(n=88) (n=104)
Number with >1 SAE 21 (23.9%) 24 (23.1%)
Number with no SAE 67 (76.1%) 80 (76.9%)




Table S8. Cardiac and non-cardiac Serious Adverse Events (SAEs)

Placebo Irbesartan

(n=88) (n=104)
Cardiac SAEs 8 (9.1%); 8 (7.7%);
N 9 10
Non-cardiac SAEs 16 (18.2%); 19 (18.3%);
N 32 27
Total 21 (23.9%); 24 (23.1%);
N 41 37

Data are presented as the number (%) of participants with an SAE; total number of SAEs.
Of the cardiac SAEs there were 5 aortic surgical procedures in the irbesartan group (2
elective aortic root repairs and 3 elective external stent procedures) and 4 in the placebo
group (3 elective aortic root repairs and one emergency aortic dissection) and there were no
deaths during the trial.

Figure S1. Measurement of aortic diameter: the yellow arrow line indicates the maximal
diameters at the aortic sinus level.
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Figure S2. Panel A. Mean systolic blood pressure over time
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Panel B. Mean diastolic blood pressure over time
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* estimated using a linear mixed effects model for repeated measures. Cl — confidence
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Figure S3. Mean end diastolic aortic root diameter over time
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