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Supplementary Figure S1:  Flowchart summarizing the different steps leading to the training and evaluation of the classifier

Recommendations made by hospital pharmacists during drug prescription review - first six-months of 2017


27,699 recommendations
+ Synthetic comments for the three subclasses not observed

Training and Evaluation 
Global accuracy 81.0%
Dataset split
Training dataset (85% - 23,576)
Validation dataset (15% - 6,356)
Extended dataset 
32,159 recommendations
Split - Processing
Manual check of a selection of predictions with a prediction probability ≥0.95
4,460 recommendations checked manually (error rate ~15/1,000)
Recommendations collected during the second half of 2017
Training and performance evaluation
Global accuracy 78.0%



Supplementary Figure S2:  Confusion matrix corresponding to data of Table 2

Visual representation of the confusion matrix corresponding to data of table 2 between predictions and their corresponding ground truth labels (GT labels)
Two symmetric confusion patterns can be identified. The first one (blue square) corresponds to situations where predictions about over-dosing (4.1 Supra-therapeutic posology) are mixed with comments about under-dosing (3.1 Dose too low for this specific patient) and vice versa. This can probably be explained by similarities in the expressions describing these two situations.
The second pattern (red square) corresponds to situations where predictions of the class 5.3 Therapeutic redundancy is mixed with the class 4.2 Duplicate prescription (and vice versa). Again, similarities in the expressions describing these two situations are expected.
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Supplementary Figure S3:  Confusion matrix corresponding to the subset data in Table 2 between predictions with a probability greater than or equal to 0.95 and their corresponding ground truth labels (GT labels

Misclassifications are greatly reduced. The overall accuracy is 94%.
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Supplementary Table S1: Performance of the classifier trained on a larger dataset
	Class label
	Label item
	Validation dataset
n = 4,145 (100 %)
	Balanced Accuracy
	Precision
	Recall

	F1

	Score

	1
	Non conformity to guidelines or contra-indication
	
	
	
	
	
	

	1.1
	Non conformity of the drug choice compared to the Formulary
	2388 (37.2)
	0.948
	0.933
	0.936
	0.934
	0.953

	1.2
	Non conformity of the drug choice compared to the guidelines
	302 (4.7%)
	0.747
	0.489
	0.519
	0.503
	0.697

	1.3
	Physio-pathologic contra-indication
	33 (0.5%)
	0.711
	0.636
	0.424
	0.508
	0.622

	2
	Untreated indication
	
	
	
	
	
	

	2.1
	Valid indication without a drug
	18 (0.3%)
	0.499
	0
	0
	na
	0.659

	2.2
	A drug is missing after transfer
	112 (1.7%)
	0.972
	0.914
	0.946
	0.929
	0.951

	2.3
	The patient is missing a pre-medication or a prophylactic treatment
	2 (0.0%)
	0.500
	na
	0

	na
	0.680

	2.4
	A synergic or corrective drug should be associated
	119 (1.9%)
	0.910
	0.835
	0.823
	0.829
	0.893

	3
	Subtherapeutic dosage
	
	
	
	
	
	

	3.1
	Dose too low for this specific patient
	242 (3.8%)
	0.747
	0.479
	0.517
	0.497
	0.718

	3.2
	Length of the treatment too short
	5 (0.1%)
	0.500
	na
	0
	na
	0.560

	4
	Overdosage
	
	
	
	
	
	

	4.1
	Supra-therapeutic posology
	767 (11.9%)
	0.853
	0.841
	0.742
	0.788
	0.845

	4.2
	Duplicate prescription
	277 (4.3%)
	0.944
	0.849
	0.895
	0.871
	0.905

	5
	Drug without indication
	
	
	
	
	
	

	5.1
	No justified indication for the drug
	136 (2.1%)
	0.820
	0.733
	0.647
	0.687
	0.733

	5.2
	The drug is being prescribed for a too long period without any risks
	7 (0.1%)
	0.929
	1.000
	0.857

	0.922
	0.462

	5.3
	Therapeutic redundancy
	70 (1.1%)
	0.719
	0.543
	0.442
	0.487
	0.732

	6
	Drug interaction
	
	
	
	
	
	

	6.1
	Take into account
	0 (0.0%)
	na
	na
	na
	na
	na

	6.2
	Precaution for use
	147 (2.3%)
	0.933
	0.847
	0.871
	0.859
	0.915

	6.3
	A drug interferes with another drug and can lead to a non-adapted pharmacological impact
	21 (0.3%)
	0.738
	0.666
	0.476
	0.555
	0.702

	6.4
	Contra-indication between 2 drugs
	173 (2.7%)
	0.960
	0.842
	0.925
	0.881
	0.950

	6.5
	Interaction published but not integrated into Vidal© dictionary
	1 (0.0%)
	0.500
	na
	0
	na
	0.985

	7
	Adverse drug reaction
	2 (0.0%)
	0.500
	na
	0
	na
	0.401

	8
	Improper administration
	
	
	
	
	
	

	8.1
	Other route more effective or less costly for the same efficacy
	26 (0.4%)
	0.942
	0.920
	0.884
	0.901
	0.953

	8.2
	The method for administration is not adequate
	117 (1.8%)
	0.933
	0.744
	0.871
	0.803
	0.863

	8.3
	Inappropriate drug form
	304 (4.7%)
	0.902
	0.787
	0.816
	0.801
	0.869

	8.4
	Incomplete formulation
	119 (1.9%)
	0.918
	0.787
	0.840
	0.812
	0.874

	8.5
	Inappropriate timing of administration and/or repartition of doses
	364 (5.7%)
	0.909
	0.776
	0.832
	0.803
	0.891

	9
	Failure to receive drug
	
	
	
	
	
	

	9.1
	Physico-chemical incompatibility between several injectable drugs
	5 (0.1%)
	0.500
	na
	0
	na
	0.533

	9.2
	Compliance problem
	1 (0.0%)
	0.500
	na
	0
	na
	0.895

	10
	Drug monitoring
	231 (3.6%)
	0.880
	0.808
	0.766
	0.786
	0.847

	11
	Other
	436 (6.8%)
	0.815
	0.600
	0.662
	0.629
	0.762


 na: non-applicable
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