Supplementary Materials belonging to “Multicenter validation of individual preoperative motor outcome prediction for deep brain stimulation in Parkinson’s disease” by Habets et al.

I. Literature for deciding minimal clinical  important differences of outcome variables (adjusted after supplemental material from Habets et al)[1]

A PubMed search was done using search terms: (Parkinson*) AND (UPDRS) AND ((clinical* relevant) OR (clinical* significant)) AND (improve* OR change OR difference). 
Papers were selected which aim to define minimal clinical important differences of UPDRS changes. The majority of evidence found describes UPDRS III differences. Table 1 summarizes results of this search.

	
	UPDRS scores subject of research
	Minimal clinical important difference

	Kostoglu[2]
	III Med-OFF vs. Med-OFF + STIM
	38%

	Horvath[3]
	III
	- 3.25
+ 4.63

	Shulman[4]
	III


Total
	+/- 2.5 (minimal)
+/- 5.2 (moderate)
+/- 10.8 (large)
+/- 4.3 (minimal)
+/- 9.1 (moderate)
+/- 17.1 (large)

	Schrag[5]
	III
II (H&Y > 2)
	+/- 5
3

	Makkos[6]
	II + III

I + II + III

Total
	-4.9
+ 4.2
-6.7
+5.2
-7.1
+6.3


Table 1: overview clinically significant changes in UPDRS scores reported in literature.

For the UPDRS III score, the relevant differences range between 2.5 and 5 for the smallest relevant change. In one predictive analysis, a cut off change of 38% was used for UPDRS III off-medication. This translates to an absolute change of >10 in many patients. We averaged these findings and set the cut off for clinically relevant improvement after STN DBS at 5 points.
Since the UPDRS II and IV scores consist of fewer points, it is logical that the cut off values are lower. Based on the mentioned cut offs in the literature, we set the cut off for the UPDRS II and IV scores at 3 points.


II. Adjustment prediction model

For feasibility reasons of the data collection, we trained our prediction model after excluding neuropsychological variables and without preoperative UPDRS I as preoperative predictors. The performance of the model did not change significantly. The area under the receiver operator curve was 0.85 (standard deviation 0.06), and the optimal classification accuracy was 0.83. The weights of the individual predicting variables were also comparable to the weights of the earlier published model.[1] The adjusted model was preregistered and not optimized anymore based on the newly collected data for the validation cohort.[7]
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Supplementary figure 1: Receiver operator curve of adjusted model without neuropsychological variables and UPDRS I. 
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Supplementary figure 2: Variable weights in adjusted model without neuropsychological variables and UPDRS I. 
No relevant changes were seen in the influences of the preoperative variables. Three minor weighting variables (UPDRS II on, HY off, and age DBS) changed directions (contributing to strong or weak response). These changes were not interpret as troublesome to continue the analysis with this model.
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Supplementary figure 3: Variable weights in original model published in pre-print (adapted from Habets et al, medrXiv 2019)



	
	Current cohort (mean (standard deviation), unless †)
	Development cohort  (mean (standard deviation), unless †)

	Total number of patients collected
	334†
	127 †

	Included patients after exclusion due to missing data
	322†
	90 †

	Gender (female/ male)
	95/227 †
	37/53 †,††

	Age at DBS surgery (years)
	0058 (8)
	0061 (8) 

	Disease duration (years) at DBS surgery
	0011.5 (4.7)
	0010.6 (5.1)

	LEDD preoperative (mg)
	1525 (648)
	1197 (622) ††

	LEDD one year postoperative (mg)
	0731 (444)
	0665 (513)

	UPDRS II preoperative*
	0010.7 (6.9)
	0009.8 (6.5)

	UPDRS II one year postoperative*
	0008.8 (5.4)
	0009.7 (5.5)

	UPDRS III preoperative*
	0017.3 (8.7)
	0021.8 (12.5) ††

	UPDRS III preoperative, off-medication
	0044.4 (14.3)
	0039.4 (13.2) ††

	UPDRS III preoperative change**
	0 -27.1 (12.2)
	0 -18.9 (13.4) ††

	UPDRS III one year postoperative*
	0015.1 (8.5)
	0016.6 (10.0)

	UPDRS IV preoperative*
	0007.8 (3.3)
	0005.5 (4.0)

	UPDRS IV one year postoperative*
	0003.5 (2.8)
	0002.7 (2.4)

	Preoperative HY scales* (in number of patients)
	1:    01.9 %†
1.5: 02.2 %
2:    69.9 %
2.5: 17.1 % 
3:    07.5 %
4:    01.2 %
5:    00.3 %
	1:    02.4 % †
1.5: 02.4 %
2:    16.5 %
2.5: 40.0 %
3:    28.2 %
4:    10.6 %
5:    000 % 

	Preoperative HY scales in off-medication (in number of patients)
	1:    00.0 % †
1.5: 00.3 %
2:    37.0 %
2.5: 16.5 %
3:    33.9 %
4:    09.6 %
5:    02.8 %
	NA



Supplementary table 1: Descriptive pre- and postoperative variables.
*: best medical condition, on-medication for preoperative variables, and on-medication and on-stimulation for postoperative variables; **: preoperative difference between off-medication vs. on-medication; †: numerical description, mean not applicable; ††: statistically significant difference between cohorts, p-value < 0.0038 (Bonferroni corrected for 13 variables). Gender compared with chi-squared test, other variables compared with Mann-Whitney-U test.
DBS: deep brain stimulation, HY: Hoehn and Yahr, LEDD: levodopa equivalent daily dosage, mg: milligram, UPDRS: Unified Parkinson Disease Rating Scale.
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