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Supplementary Methods.
HepG2 Cellular Cholesterol Production Assay. HepG2 cell line is an immortalized line derived from a human hepatocellular carcinoma sample, which is widely used as an in vitro model for hepatocyte function and studies of drug metabolism.1  We examined the in-vitro effect of trazodone on cholesterol levels using the HepG2 hepatocyte model (American Type Culture Collection (ATCC) [Cat.#: HB-8065], Manassas, VA).2, 3  HepG2 cells were seeded at 300,000 cells per well in 6-well flat-bottom coated plates, and then starved overnight in media containing 1% fetal bovine serum. On the following day, the cells were stimulated with 0.75 mM oleic acid in combination with an equal volume of either (1) vehicle solution (DMSO, negative control); (2) 10 µM atorvastatin (positive control); (3) 25 µM trazodone; (4) 50 µM trazodone; or (5) 100 µM trazodone. After 24 hours, the effect of each drug treatment on cellular total cholesterol accumulation was measured in cell lysates as ng of cholesterol/µg of protein with the Total Cholesterol and Cholesteryl Ester Colorimetric/Fluorometric Assay kit (BioVision, [Cat.#: K603-100]), following manufacturer’s instructions. The assay was performed in two replicates processed on different days. In the first batch, we replicated each experimental condition three times, and in the second batch we replicated each experimental condition five times for a total of eight measurements per treatment condition and 40 measurements in total. A linear mixed effects model was fitted to the data using the lme4 package in R version 3.4.34, and coefficient p values (two-sided) were calculated using degrees of freedom obtained from Satterthwaite’s method as implemented in the R package lmerTest5. The dependent variable of cholesterol levels (ng/µg protein lysate) was regressed against fixed categorical coefficients for experimental condition (10 µM atorvastatin, 25 µM trazodone, 50 µM trazodone, or 100 µM trazodone), setting the value in the vehicle (DMSO, no drug) sample as the reference level. 

Molecular Imaging of Rabbit Atherosclerotic Lesions. The lantibiotic peptide duramycin (CAS number 1391-36-2) was conjugated to succinimidyl-6-hydrazinonicotinate acetone hydrazine (S-HYNIC) to provide HYNIC-duramycin, and was obtained in a kit formulation from Molecular Targeting Technologies, Inc. (West Chester, PA, USA). HYNIC-duramycin binds with high specificity to the mammalian cellular membrane phospholipid phosphatidylethanolamine, expressed on the outer leaflet of the cell membrane in cells undergoing apoptosis, a hallmark of the process of atherosclerotic cardiovascular disease. 30 mCi of 99mTc-pertechnetate in 0.5mL of saline was added to HYNIC-duramycin and the vial was incubated in a water bath at 80°C for 30 minutes, and successful radioisotope incorporation into HYNIC-duramycin was assessed by radio-HPLC.
Following preparation of the 99mTc-radiolabeled duramycin (99mTc-Duramycin), approximately 7 mCi of 99mTc-Duramycin was injected via the animal’s marginal ear vein. Four hours later, the animals were anesthetized with ketamine and euthanized by intravenous injection of a sodium pentobarbital and phenytoin sodium combination solution (Euthasol®, Virbac S.A.; Carros, France). After euthanasia, the aorta, two blood samples, and a urine sample were collected, and tissue samples were taken from the lung, heart, liver, spleen, kidney cortex, kidney medulla, proximal small intestine, distal large intestine near the anus, stomach, skeletal muscle, bladder, and bone marrow. After rinsing in saline to remove any remaining blood contamination, the aortas were bisected in the transverse plane at approximately the level of the diaphragm and laid in parallel. The specimens were imaged for 1800 seconds using a dual-head micro-SPECT camera equipped with micro-CT (Triumph SPECT/CT, Trifoil Imaging, Inc; Northridge, California). Aortas were bisected in order to fit the entire aorta into a single frame. The dimensions of the resultant images were 80 pixels × 80 pixels, with each pixel representing a square with a side length of 1.5 mm. For final presentation, we used Adobe Illustrator (San Jose, CA, USA) to reconnect the two halves of the bisected aorta into a continuous image for the final figures. This step was performed to allow for better anatomic visualization of the distribution of atherosclerosis; no other image modifications were performed. 
After imaging the aorta, each aorta was cut into 10–12 pieces ~2 cm in length. After cutting, the length and weight of each segment was measured. Activity in each segment was assessed in an automated gamma well counter (PerkinElmer, Gaithersburg, MD, USA) for 600 seconds per segment. Radiation counts were corrected for 99mTc decay from the time of injection. In the statistical analysis, counts were normalized to the injected dose of 99mTc-duramycin, as well as the weight of the segment. Consequently, the final units are percentage of total injected 99mTc-duramycin per gram of aorta. 
99mTc-duramycin binds with high specificity to the cellular membrane phospholipid phosphatidylethanolamine6.  When cells are functioning normally, the majority of phosphatidylethanolamine is actively maintained on the inner leaflet of the cell membrane.  When cells undergo apoptosis, phosphatidylethanolamine is expressed on the outer leaflet of the cell membrane7,8. 

Statistical Analysis of Aorta Segment γ Radiation Counts. To account for correlations between γ-counts from aortic segments taken from the same animal, data were modeled using a linear mixed effects model implemented in the lme4 package in R version 3.4.34. To obtain p values (two-sided) for regression coefficients, degrees of freedom were calculated using Satterthwaite’s method as implemented in the R package lmerTest5. We treated experimental condition as a categorical fixed effect and set the reference level to the value in animals on a sustained hypercholesterolemic diet with no pharmacological intervention (negative control). To control for within-rabbit γ-count correlations (because multiple pieces per rabbit were measured), a random intercept was fitted for each animal. Percent differences were calculated by dividing the relevant regression coefficients by the regression intercept, which was parameterized to represent the percent of injected 99mTc-duramycin per gram corresponding to control animals. The regression coefficients and p-values (two-sided) thus obtained for atorvastatin, preventative therapy, and recovery therapy correspond to the difference in radiation counts relative to the negative control animals after adjustment for repeated measures per animal.
Image Processing and Statistical Analysis of Rabbit Aorta SPECT/CT Images. Pixel intensities corresponded to the intensity of γ-radiation received at that pixel during the process of imaging, and thus measure the amount of 99mTc-duramycin, apoptosis, and atherosclerotic lesions. Binary format imaging files were processed using a custom script to extract only the pixels corresponding to either of the bisected aorta segments. Fitting of a linear mixed model and calculation of p-values were performed as described above. The model’s dependent variable was pixel intensity. The drugs’ effects were modeled by including a categorical variable corresponding to experimental condition (normal diet, hypercholesterolemic diet, both trazodone dosing schedules, and atorvastatin). Because the aortas were imaged using a single plane of view, we controlled for fixed effects for aorta mass, total injected dosage of 99mTc-Duramycin, and the square of total injected dosage of 99mTc-Duramycin. A random intercept was included for each rabbit to account for within-rabbit pixel intensity correlations. Percent differences were calculated by dividing the relevant experimental condition regression coefficients by the regression intercept (which was parameterized to model the mean of the control animals’ pixel intensities).
Electronic Medical Record Analysis at Three Large Academic Medical Centers. Due to differences in data recording and patient populations among the three health systems, the categorical variables included in regression models to control for race and ethnicity differed slightly between datasets. At the Mount Sinai Hospital, the effect of self-declared race/ethnicity was binned into Caucasian, African American, Hispanic/Latino, or Other. At Columbia University Medical Center, self-declared race/ethnicity was binned by ancestry into European, Admixed American, East Asian, or Unknown. At the University of California, San Francisco, self-declared race/ethnicity was binned into Caucasian, Asian, Black or African American, Other, or Unknown. The inclusion of self-declared race/ethnicity as a control variable does not imply a belief that race/ethnicity alone causes the full extent of any effect observed, but instead accounts for the idea that race/ethnicity is often confounded with important but unmeasured or unmeasurable variables such as diet or socioeconomic status which influence clinical outcomes. For this reason, it was considered important to adjust for race/ethnicity.
Analysis of Rabbit Serum Lipid Levels. In a post-hoc sub-analysis, serum lipid levels were measured for a subset of eight rabbits (five preventative-dose trazodone and three control). At the time of sacrifice, whole blood was collected from the animal’s marginal ear vein and then centrifuged at 1600 RPM for 10 minutes. The resultant plasma supernatant was extracted and sent to the Chemistry Clinical Services of the Mount Sinai Hospital for lipid testing using standardized clinical techniques. Differences in serum LDL-cholesterol concentration were analyzed using the unpaired Wilcoxon signed-rank test. P values are two-sided.
Data and Code Availability. Data from HepG2 cellular experiments (Figure 1), rabbit aorta SPECT imaging (Figure 3A), rabbit aorta well-type gamma counting data (Figure 3B), and rabbit lipid levels are freely available from Github at the following URL: https://github.com/kippjohnson/trazodone_analysis. Rosuvastatin gene expression values are deposited in the NIH Gene Expression Omnibus (GEO) database with accession code “GSE86216”. De-identified electronic health records data used in this study are available upon reasonable request to JTD (Icahn School of Medicine at Mount Sinai), NPT (Columbia University), and/or AJB (University of California, San Francisco) contingent upon Institutional Review Board approval at the respective sites. These electronic health records data are not publicly available due to their potential to compromise patient privacy, even in de-identified form. A custom R package used to convert nuclear imaging scans in the interfile format into standard data formats may be downloaded from Github at the following URL: https://github.com/kippjohnson/interfile. This package is freely available under the MIT Open Source license.




Supplementary Table 1: Regression table displaying fixed-effect coefficients for a linear mixed model for prediction of SPECT pixel intensity.
	Fixed Effect
	β
	Std. Error
	T value
	P Value

	Intercept
	9.60
	2.6
	3.697
	0.00195

	HC diet + trazodone
(Recovery: high dose, short duration)
	-4.88
	1.35
	-3.038
	0.00239

	HC diet + trazodone
(Preventative: low dose, long duration)
	-4.10
	1.66
	-3.553
	0.02507

	HC diet + atorvastatin
	-4.27
	1.51
	0.358
	0.01178

	Aorta mass (g)
	1.62
	0.81
	2.00
	0.06266

	Total injected 99mTc dose 
(mCi, scaled)
	9.74
	3.79
	2.57
	0.02054

	Squared total injected 99mTc dose
(mCi2, scaled)
	-7.82
	3.63
	-2.15
	0.04687



Abbreviations: HC = hypercholesterolemic, mCi = millicurie


Supplementary Table 2: Regression table displaying fixed-effect coefficients for a linear mixed model describing the relationship between γ-counts received during 10 minutes in a well-type γ-counter, normalized by aorta mass and total injected dosage of 99mTc. 

	Fixed Effect
	β
	Std. Error
	T value
	P Value

	Intercept
	0.08
	0.006
	13.639
	<1x1012

	Eucholesterolemic diet
	-0.04
	0.009
	-4.44
	0.0002

	HC diet + atorvastatin 
	-0.02
	0.01
	-2.47
	0.0214

	HC diet + trazodone
(Recovery: high dose, short duration)
	-0.02
	0.01
	-2.30
	0.0308

	HC diet + trazodone
(Preventative: low dose, long duration)
	-0.03
	0.10
	-4.26
	0.0003



Abbreviations: HC = hypercholesterolemic
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