SUPPLEMENTARY INFORMATION

1. Note - Supplementary Methods: 
List of baseline and week-4 participant characteristics included in variable pre-selection 
Baseline participant characteristics examined for inclusion in the decision tree in variable pre-selection were: presence of pharmacogenetic testing results (pharmacogenetic-enhanced care vs. usual care); self-reported sex at birth (male vs. female vs. prefer not to respond); age; race ( white vs. other); financial status (can’t make ends meet vs. have just enough to get along vs. comfortable); baseline PHQ-9 score; baseline Generalized Anxiety Disorder – 7 item (GAD-7; Spitzer et al., 2006) score; baseline suicide risk (defined as a score of 2 or higher on the Columbia-Suicide Severity Rating Scale [1]); treatment-resistant depression at baseline (defined as a self-reported history of remaining depressed after having been treated with standard dosages of two or more medications for at least six weeks or having received brain stimulation); baseline presence of comorbid post-traumatic stress disorder (PTSD; based on the PTSD checklist for diagnostic and statistical manual of mental disorders – fifth edition (PCL-5) [2]); baseline number of drinks per week; baseline at-risk drinking (defined as more than 14 drinks per week for males, more than 10 drinks per week for females, or more than three binges in the last three months for either sex); baseline cannabis use; baseline use of substance other than alcohol or cannabis; baseline physical health (as measured by the veterans RAND 12-item health survey physical health component summary score (VR-12 PCS; score higher than 50 indicates above-average health; score lower than 50 indicates below-average health) [3]. Week-4 partial or non-response (defining non-response as <25% reduction in PHQ-9 score and partial response as 25% to <50%); highest level of pharmacogenetic interaction with the antidepressant(s) prescribed at week-4; presence of any adverse effects at week-4; severity of each of the six monitored adverse effects at week-4; total adverse effect score at week-4; and adhering to one’s antidepressant(s) at week-4 (defined as responding yes to the question “over the past week, have you taken the medication(s) as prescribed?”). 

Variable pre-selection 
IBM SPSS 27 was used for all statistical analyses except for the decision tree analysis. The rule of thumb of 10 events per variable (EPV) was considered as the number of events required per variable that is entered as a potential predictor into the decision tree analysis [4]. As the number of week-12 responders was 246, we anticipated that our modeling strategy would be able to accommodate about 25 potential predictors. The 29 variables listed under patient characteristics were entered into variable pre-selection to identify potential predictors based on their association with week-12 treatment response. Mean ± standard deviation (SD) are presented. Chi-square analysis was used for categorical variables and one-way ANOVA was used for continuous variables using p < 0.2 as a threshold for selection [5-8].

Decision tree analysis  
The ROC 5.07 program searches all potential predictors to identify the optimal predictor of the outcome of interest (i.e., week-12 treatment response) using receiver-operating characteristic (ROC) curve analysis [9]. This optimal predictor then divides the sample into two subsamples and within each subsample, this process is repeated to create a decision tree. The process stops when the lowest predicting variable is found using the stopping rule of p < 0.05 [10]. Decision tree analysis is robust to multicollinearity and suitable for processing non-parametric data [9,10]. 

Variables selected from pre-selection (see above) were entered into the program as potential predictors predicting week-12 treatment response in participants who have not attained treatment response at week-4. The decision tree was designed to optimize sensitivity.  

Minimum node size was set to 20. Five-fold cross validation was performed, where the sample was divided into five subsets and four of the five subsets were used to train the tree (i.e., to construct the decision tree including predictors). The one subset that was not used to train the tree was used to test the predictive performance of the tree. The performance of the tree was measured by the test positive predictive value (PPV) of the rightmost terminal node (i.e., the likelihood of attaining week-12 treatment response in those who are most likely to do so based on the selected predictors) and the test PPV of the leftmost terminal node (i.e., the likelihood of attaining week-12 treatment response in those who are least likely to do so based on the selected predictors). This process was repeated five times, resulting in five tests of model performance. We present the average test PPV of the rightmost terminal node ± SD and the average test PPV of the leftmost terminal node ± SD of the five tests. The two PPVs were compared to see if there was a clinically meaningful difference between the those who are the most (i.e., right most PPV) and the least (i.e., leftmost PPV) likely to respond to the intervention. Potential predictors included as predictors in the majority of the five training trees (i.e., three or more trees) were considered significant predictors. The final decision tree diagram that is presented has been trained on the entire dataset and pruned to only include significant predictors. Chi-square test showing the association between each significant predictor and week-12 treatment response is also shown in the final decision tree. 
Overall model performance and comparison with logistic regression
The goal of the decision tree analysis is to separate participants who are most vs. least likely to attain the outcome of interest, i.e., week-12 treatment response. To calculate the overall performance of the model, we performed a receiver operating characteristic analysis. Each participant was assigned the observed probability of week-12 treatment response of the terminal node into which the tree placed them. These probabilities were used as the predicted values, giving the area under the curve (AUC) for the tree as a whole. The Brier score was calculated as the mean squared difference between each participant's assigned probability and their observed outcome. Because the final tree was trained on the entire dataset, both values are apparent (i.e., in-sample) estimates and are optimistic relative to performance in new samples. 

To compare decision tree analysis with a more traditional modelling approach, a logistic regression model predicting week-12 treatment response was fitted in the same 1,307 participants. Complete-case analysis was conducted per model. Five-fold cross-validated AUC was calculated using the same partitioning approach as the decision tree analysis. Analyses were performed in Python 3 (statsmodels and scikit-learn).

2. Note - Supplementary Results: 
Variable pre-selection 
In variable pre-selection for inclusion in decision tree analysis, nine variables significantly (p ≤ 0.05) associated with not attaining treatment response at week-12 were: receiving usual care without pharmacogenetic testing results; being male; higher depression severity at baseline; higher anxiety at baseline; comorbid PTSD at baseline; poorer physical health at baseline; non-response at week-4; more sexual dysfunction as an adverse effect at week-4; and having higher total adverse effect scores at week-4. The decision tree analysis also included five additional variables associated with not attaining treatment response at week-12 with a p < 0.20: higher number of weekly drinks; having any adverse effects at week-4; more constipation as an adverse effect at week-4; or more fatigue as an adverse effect at week-4; lower medication adherence.

Final decision tree predicting week-12 treatment response in participants who did not attain treatment response at week-4
Supplementary Figure 1. Left branches of the tree contain predictors that are associated with not attaining week-12 treatment response, while right branches contain predictors that are associated with attaining week-12 treatment response; n represents the number of participants in each node; the percentages represent the percentage of the participants in each node who attained treatment response at week-12. For example, the leftmost terminal node of the tree, “PTSD”, has 558 participants, indicating that there are 558 participants who did not attain partial response at week-4, have poorer physical health, and have PTSD. Of these 558 participants, only 9.5% attained week-12 treatment response. X2 indicates the chi square of each split (i.e., the association between the predictor and week-12 treatment response) and is shown on the right branches. * means p < 0.05; ** means p < 0.01; and *** means p < 0.001.

Model performance and comparison with logistic regression
The final decision tree had an apparent AUC of .69 and a Brier score of .14. For the decision-support tool, at the threshold used to recommend a change in treatment, it identified 83.0% of participants who did not attain week-12 treatment response, with a specificity of 48.4%.

Supplementary Table 1. Binary logistic regression predicting week-12 treatment response in participants who had not attained treatment response at week-4.
	Predictor
	B
	SE
	Wald χ²
	p
	OR
	95% CI for OR

	Week-4 partial response
	1.04
	0.15
	46.47
	<.001
	2.82
	[2.09, 3.80]

	VR12 PCS (per point)
	0.03
	0.01
	19.89
	<.001
	1.03
	[1.01, 1.04]

	Pharmacogenetic test results available
	0.34
	0.15
	5.03
	.025
	1.40
	[1.04, 1.88]

	Comorbid PTSD
	−0.63
	0.15
	17.75
	<.001
	0.53
	[0.40, 0.71]

	Constant
	−2.58
	0.27
	94.90
	<.001
	0.08
	—


Note. Model χ²(4) = 102.91, p < .001; Nagelkerke R² = .123; area under the receiver operating characteristic curve = .70 (five-fold cross-validated = .69). Week-4 partial response denotes 25% to <50% improvement in PHQ-9 score from baseline. CI = confidence interval; OR = odds ratio; PHQ-9 = 9-item Patient Health Questionnaire; PTSD = post-traumatic stress disorder; VR12 PCS = Veterans RAND 12-item health survey physical component summary.

The four predictors retained by the decision tree were each independently associated with week-12 treatment response in an additive logistic regression. The model discriminated no better than the tree (apparent AUC .70 vs .69), indicating that the hierarchical structure of the tree does not come at a cost in discrimination. 

Alternative decision tree optimizing specificity  
Alternative final decision tree diagram for predicting week-12 treatment response in participants who did not attain treatment response at week-4 optimizing specificity (i.e., minimizing false positives).


Supplementary Figure 2. A false positive corresponds to falsely identifying a participant as having a high likelihood of responding to an antidepressant leading to continuing this antidepressant that would prove to be ineffective with longer treatment. Optimizing specificity would be desirable in inpatient settings. This final decision tree has been trained on the entire dataset and pruned to only include significant predictors (i.e., included as significant predictors in three or more training trees). Left branches contain predictors that are associated with not attaining week-12 treatment response, while right branches contain predictors that are associated with attaining week-12 treatment response. n represents the number of participants in each node. Percentages represent the percentage of the participants in each node who attained treatment response at week-12. For this decision tree analysis optimizing specificity, the average rightmost test PPV was 37.5 ± 22.8% and the average leftmost test PPV was 11.2 ± 4.0%. 

Sensitivity Analyses
We performed a sensitivity analysis to examine whether predictors associated with long term treatment response at week-24 differ from those predicting treatment response at week-12. In five-fold cross validation, the average rightmost test PPV was 43.9 ± 21.6% and the average leftmost test PPV was 11.3 ± 3.5%. Based on these five training trees, the following five variables were significant predictors of not attaining treatment response at week-24: not having partial response at week-4; having poorer physical health (VR-12 PCS score < 30.2) at baseline; having comorbid PTSD at baseline; having more adverse effects at week-4 (total adverse effect score ≥ 2); and having more anxiety (GAD-7 score of ≥ 14). In the final decision tree trained on the entire dataset, the likelihood of attaining week-24 treatment response in participants with the highest likelihood of doing so (i.e., rightmost PPV) was 46.2%. The likelihood of attaining week-24 treatment response in participants with the lowest likelihood of doing so (i.e., leftmost PPV) was 9.2%. The identified predictors meaningfully separated these two groups with a 5.0-fold difference in the likelihood of attaining eventual treatment response.

We performed a second sensitivity analysis to examine whether predictors associated with week-12 remission differ from those predicting week-12 treatment response. In five-fold cross validation, the average rightmost test PPV was 29.7 ± 13.4% and the average leftmost test PPV was 4.7 ± 2.0%. Based on these five training trees, the following four variables were significant predictors of not attaining remission at week-12: worse depressive symptoms at baseline (PHQ-9 ≥ 12); not having partial response at week-4; having poorer physical health (VR-12 PCS score < 48.7); and having more anxiety (GAD-7 score ≥ 6). In the final decision tree trained on the entire dataset, the likelihood of attaining week-12 remission in participants with the highest likelihood of doing so (i.e., rightmost PPV) was 37.8%. The likelihood of attaining week-12 remission in participants with the lowest likelihood of doing so (i.e., leftmost PPV) was 3.8%. The identified predictors meaningfully separated these two groups with a 9.9-fold difference in the likelihood of attaining eventual remission. 
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Not treatment response at week-4 (N = 1307, 18.8%) 


Did not attain partial response at week-4 (n = 962, 13.7%)


Poorer physical health [VR12 PCS < 56.7] (n = 897, 12.4%)


Better physical health [VR12 PCS ≥ 56.7] (n = 64, 32.8%)


Attained partial response at week-4 (n = 345, 33.0%)


Poorer physical health [VR12 PCS < 48.3] (n = 249, 27.7%)


Better physical health [VR12 PCS ≥ 48.3] (n = 95, 46.3%)


Male (n = 67, 38.8%)


Female (n = 28, 64.3%)


PTSD (n = 146, 21.9%) 


No PTSD (n = 100, 37.0%) 


PTSD (n = 573, 9.4%)


No PTSD (n = 318, 17.6%)



No treatment response at week-4 (N = 1307, 18.8%) 


Did not attain partial response at week-4 (n = 962, 13.7%)


Poorer physical health [VR12 PCS < 52.6] (n = 857, 11.9%) 


Better physical health [VR12 PCS ≥ 52.6] (n = 104, 28.8%, X2 = 22.5***)


Attained partial response at week-4 (n = 345, 33.0%; X2 = 62.0***)


Poorer physical health [VR12 PCS < 37.8] (n = 171, 25.1%) 


Better physical health [VR12 PCS ≥ 37.8] (n = 173, 40.5%, X2 = 9.1**)


PTSD (n = 99, 17.2%)


No PTSD (n = 70, 37.1%; X2 = 8.7**)


Had pharmacogenetic results available (n = 54, 40.7%; X2 = 7.7**)


Did not have pharmacogenetic results available (n = 50, 16.0%)


PTSD (n = 558, 9.5%)


No PTSD (n = 293, 16.4%; X2 = 8.6**)
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