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Appendix 1. Choosing the analytical model

The median absolute error (MAE) for the four different modelling approaches was as follows:
LASSO regression 3.0, ridge regression 3.0, SVM 1.6, artificial neural network 2.8. The results
from the internal-external cross validation (leaving one institution out at a time) are presented
below, for the four different models. Based on these results we decided to use SVM.

eFigure 1. Internal-external validation using LASSO regression

Weight Weight

Clinic MAE se(MAE) 95%-Cl (fixed) (random)
sSC 321 01464 : 321 [29:35] 291% 132%
A03 209 0.3004 —— 209 1527 69% 9.5%
D06 350 04912 —:r-'— 350 [25,458 26% 59%
HO3 335 0.3498 = 335 [27;40]  51% §.4%
HO5 360 03320 f* 360 [30;42] 57% §.8%
K05 363 05413 —=+— 363 [26;47] 21% 52%
K06 364 04034 T—=— 364 [28;44] 38% 7.3%
K09 357 0.3005 'r—'— 357 [30;42] 69% 9.5%
NO3 266 0.1487 : 266 [24;3.0] 282% 13.1%
NO6 368 05197 —:r—'— 368 [27,47] 23% 55%
RO5 272 03748 —- 272 [20;34] 44% 7.9%
T02 291 0.4808 —Fi— 291 [20;38] 27% 6.0%
Fixed effect model 3.05 [2.9; 3.2] 100.0% -
Random effects model 3.15 [2.8; 34] - 100.0%
Prediction interval —l [2.2; 4.1]

Heterogeneity: /* = 65%, <> = 0.1551, p < 0.01 | ' '
4 2 0 2 4

eFigure 2. Internal-external validation using ridge regression

Weight Weight

Clinic MAE se(MAE) 95%-Cl (fixed) (random)
SC 325 01511 i 325 [3.0;35] 277% 14.6%
A03 212 0.3020 —— 212 [1.527] 69% 9.6%
D06 329 05098 —f*— 329 [2.3;43] 24% 52%
HO3 358 03335 v 358 [29,42] 57% 8.7%
HO05 327 03268 —}*— 327 [26;39] 59% §8.9%
K05 322 05610 —— 322 [21;43] 20% 4.5%
K06 374 04371 —— 374 [29;46] 33% 6.4%
K09 309 02719 —:— 309 [25368] 85% 10.5%
NO3 268 01476 268 [24;30] 29.0% 14.8%
NO6 357 05490 —}—'— 357 [25,48] 21% 4.6%
R0O5 272 04110 —— 272 [19,35] 37% 6.9%
T02 314 04841 —:— 314 [22;41] 27% 55%
Fixed effect model ; 3.01 [2.9; 3.2] 100.0% -
Random effects model < 3.08 [2.8; 3.3] - 100.0%
Prediction interval — [2.3; 3.9]

Heterogeneity” 1> = 55%, > = 01061, p =0.01 | ' ' '
4 2 0 2 4



eFigure 3. Internal-external validation using SVM (the same figure as Figure 1)

Clinic MAE se(MAE)
SC 328  0.1451
A03 230 03492
D06 229 05150
Ho3 281 03213
HO5 294 02748
K05 317 0.4581
K06 339  0.3660
K09 283 02629
NO3 276  0.1427
NO6 327 04783
RO5 269 03191
T02 257 03801

Fixed effect model
Random effects model
Prediction interval

Heterogeneity: /° = 32%, v° = 0.0347, p = 0.14 '
4 2

eFigure 3. Internal-external validation using ANN

Clinic MAE se(MAE)
SC 323 0.1558
A03 249 03008
D06 346 05132
HO3 345 03511
HO5 289 03243
K05 289 05305
K06 360 04163
K09 276 0.2884
NO3 238 01512
NOB 353 05595
RO5 313 0.3841
T02 259 04937

Fixed effect model
Random effects model
Prediction interval

Heterogeneity: I = 60%, 1> = 0.1327, p < 0.01 '
4 2

Weight Weight

95%-Cl (fixed) (random)

b= 328 [3.0;3.6] 26.5% 18.2%

— 230 [16;30] 46% 6.5%
— 229 [13;33] 21% 34%

e 281 [22;34 54% 7.4%

294 [24,33] T4% 92%

—— 317 [2.3;41 27% 4 2%

-i—'— 339 [27.;41 42% 6.0%

—— 283 [23;34 81% 9.8%

a 276 [25,30] 274% 18.4%

T 327 [23;42] 24% 3.9%
—— 269 [21;33] 55% 7 4%
—'—i— 257 [18;33] 39% 57%

]
]
& 2.93 [2.8; 3.1] 100.0% -
@ 290 [2.7; 3.1] - 100.0%
: —_— [2.4; 3.4]
2 4
Weight Weight
95%-Cl (fixed) (random)
E—'— 323 [29;35] 269% 13.6%
— 249 [19;31] 72% 9.6%

—:r—'— 346 [25;45] 25% 54%
345 [28;41] 53% 8.4%
_.'_ 289 [23;35] 62% 9.0%

—+— 289 [18;39] 23% 52%

—— 369 [29;45] 38% 7.0%
—F:— 276 [22;33] 79% 9.9%

i 238 [21;27] 286% 13.8%
—:r—'— 353 [24;46] 21% 4.8%
—— 313 [24;39] 44% 7.6%

—'—i— 259 [16;36] 27% 57%
2.89 [2.7; 3.0] 100.0% -
298 [2.7; 3.3] - 100.0%

|_ [2.1; 3.9]

2 4



Appendix 2. Apparent performance of the developed full model

eFigure 5. Observed versus predicted PHQ-9 at week 9 using the developed model

@
&
s
[a T}
E 1 :
3 .
k=) I =
£ L]
fa .
il
5- I'
A
11
i
0- '
0
eFigure 6.
400 -
g
200-
.

L e
[ i
. I T H 1
:i!l:' c. 8 Treatment
. [ ] .
0 ;':5;!!‘ . Continue sertraline
-, DR + Combination
.!:;;ili:;. 5 9 Switch Mirtazapine
SRR R R R A
LI
RSN TR
[ I 'I'l;" .
t |'!|-s!. 5
| I .
i i!-:',::
H11LE RS
10 20

Observed PHQ-9

Histogram of prediction errors (i.e. predicted vs. observed) using the developed model

1b 1‘5
Absolute error



Appendix 3. Performance in leave-one-patient-out cross-validation

eFigure 7. Leave-one-patient-out cross-validation, observed vs. predicted outcomes at week 9.
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Appendix 4. Characteristics of the obtained subgroups

Table 1. Further details of baseline clinical characteristics

difficulties)

Clinical characteristics Total sample | Continuing Combining Switching to
(n=1544) sertraline was | with mirtazapine
the best mirtazapine was the best
(n=161) was the best (n=705)
(n=678)
PHQ-9 item scores at baseline, mean (SD)
Item 1 (anhedonia) 2.5(0.6) 2.6 (0.5) 2.5(0.7) 2.5(0.6)
Item 2 (depressed mood) 2.5(0.6) 2.6 (0.6) 2.5(0.6) 2.5(0.6)
Item 3 (sleep disturbance) 2.4 (0.8) 2.4 (0.8) 2.4 (0.8) 2.3(0.9)
Item 4 (anergia) 2.6 (0.6) 2.7(0.4) 2.6 (0.6) 2.6 (0.6)
Item 5 (appetite disturbance) 2.0 (1.0) 2.0 (0.9) 2.0 (1.0) 2.0 (1.0)
Item 6 (low self-esteem) 2.2(0.9) 2.3(0.7) 2.2(0.8) 2.1(0.9)
Item 7 (concentration 2.0 (0.9) 2.1 (0.8) 2.0 (0.9) 1.9 (0.9)
difficulties)
Item 8 (psychomotor 1.6 (1.0) 1.8 (0.9) 1.7 (1.0) 1.6 (1.0)
symptoms)
Item 9 (suicidal ideations) 0.9 (0.8) 1.0 (0.8) 0.9 (0.9) 0.8 (0.8)
PHQ-9 item scores at week 1, mean (SD)
Item 1 (anhedonia) 2.1 (0.8) 2.2(0.7) 2.2(0.7) 2.0 (0.8)
Item 2 (depressed mood) 2.1 (0.8) 2.2(0.7) 2.3(0.7) 1.9 (0.8)
Item 3 (sleep disturbance) 2.1(0.9) 2.0(0.9) 2.1(0.9) 2.0 (1.0)
Item 4 (anergia) 2.4 (0.7) 2.6 (0.6) 2.5(0.7) 2.3 (0.8)
Item 5 (appetite disturbance) 1.8 (1.0) 1.8 (1.0) 1.7 (1.0) 1.9 (1.0)
Item 6 (low self-esteem) 1.8 (1.0) 2.3 (0.7) 2.0 (0.9) 1.6 (0.9)
Item 7 (concentration 1.6 (1.0) 1.8 (0.9) 1.8 (1.0) 1.4 (1.0)




Item 8 (psychomotor 1.2 (1.0) 1.2 (0.9) 1.4 (1.0) 1.1 (0.9)

symptoms)

Item 9 (suicidal ideations) 0.7 (0.8) 0.9 (0.7) 0.8 (0.8) 0.7 (0.8)

PHQ-9 item scores at week 3, mean (SD)

Item 1 (anhedonia) 1.7 (0.8) 1.8 (0.8) 1.8 (0.8) 1.5 (0.8)

Item 2 (depressed mood) 1.6 (0.8) 1.9 (0.8) 1.8 (0.8) 1.4 (0.7)

Item 3 (sleep disturbance) 1.8 (1.0) 2.0 (0.9) 1.8 (1.0) 1.8 (1.0)

Item 4 (anergia) 2.0 (0.8) 2.3(0.7) 2.1(0.8) 1.8 (0.8)

Item 5 (appetite disturbance) 1.5 (1.1) 1.6 (1.0) 1.5 (1.0) 1.5 (1.0)

Item 6 (low self-esteem) 1.5 (1.0) 2.0 (0.9) 1.7 (0.9) 1.2 (0.9)

Item 7 (concentration 1.3 (1.0) 1.6 (0.9) 1.4 (1.0) 1.1(0.9)

difficulties)

Item 8 (psychomotor 0.9 (0.9) 1.1(0.9) 1.1(1.0) 07 (0.8)

symptoms)

Item 9 (suicidal ideations) 0.5 (0.7) 0.7 (0.8) 0.6 (0.8) 0.4 (0.6)

BDI-II scores at week 1
Item 1 1.5 (0.7) 1.6 (0.7) 1.7 (0.7) 1.3 (0.7)
Item 2 1.5(0.7) 1.9 (0.6) 1.7 (0.7) 1.3 (0.7)
Item 3 1.4 (0.8) 1.7 (0.7) 1.6 (0.8) 1.2 (0.8)
Item 4 1.6 (0.7) 1.7 (0.7) 1.7 (0.8) 1.4 (0.7)
Item 5 1.1 (0.8) 1.5(0.7) 1.3 (0.8) 0.9 (0.7)
Item 6 1.2 (1.0) 1.7 (1.0) 1.4 (1.0) 1.0 (1.0)
Item 7 1.6 (0.9) 1.8 (0.8) 1.6 (0.9) 1.4 (0.8)
Item 8 1.5(0.9) 1.9 (0.7) 1.7 (0.9) 1.3 (0.9)
Item 9 0.8 (0.7) 1.0 (0.6) 0.8 (0.7) 0.7 (0.7)
Item 10 1.3(0.9) 1.4 (0.8) 1.5(0.9) 1.1 (0.9)
Item 11 1.2 (0.7) 1.6 (0.8) 1.2 (0.8) 1.0 (0.7)
Item 12 1.4 (0.8) 1.5 (0.7) 1.5 (0.8) 1.2 (0.7)




Ttem 13 1.4 (0.8) 1.8 (0.8) 1.5 (0.9) 1.2(0.8)
Ttem 14 1.4 (0.8) 1.9 (0.7) 1.5 (0.8) 1.2(0.8)
Ttem 15 1.6 (0.7) 1.8(0.7) 1.7 (0.7) 1.6 (0.6)
Ttem 16 1.5 (0.9) 1.5 (0.9) 1.5 (0.9) 1.5 (0.9)
Ttem 17 1.0 (0.9) 1.2(0.9) 1.1(0.9) 0.8 (0.8)
Ttem 18 1.2(0.8) 1.2(0.8) 1.0 (0.8) 1.3(0.8)
Ttem 19 1.5 (0.7) 1.9(0.7) 1.6 (0.8) 1.4 (0.7)
Ttem 20 1.6 (0.7) 1.9 (0.7) 1.7 (0.8) 1.4 (0.7)
Ttem 21 1.5 (1.1) 1.5 (1.0) 1.7 (1.1) 1.4 (1.0)

BDI-II scores at week 3
Ttem 1 1.2(0.7) 1.6 (0.7) 1.4 (0.7) 1.0 (0.6)
Ttem 2 1.3(0.8) 1.7 (0.7) 1.5 (0.7) 1.0 (0.7)
Ttem 3 1.2(0.8) 1.6 (0.7) 1.4 (0.7) 1.0 (0.8)
Ttem 4 1.3(0.7) 1.5 (0.8) 1.5 (0.8) 1.1 (0.6)
Ttem 5 0.9 (0.8) 1.4 (0.8) 1.1(0.8) 0.7 (0.7)
Ttem 6 1.1 (1.0) 1.6 (1.0) 1.2 (1.0) 0.8 (0.9)
Ttem 7 1.3(0.8) 1.9 (0.8) 1.4 (0.8) 1.1(0.8)
Ttem 8 1.2(0.9) 1.7 (0.8) 1.4 (0.9) 1.0 (0.8)
Ttem 9 0.6 (0.7) 0.8 (0.7) 0.7 (0.7) 0.5 (0.6)
Ttem 10 1.0 (0.9) 1.4 (1.0) 1.2 (1.0) 0.7 (0.8)
Ttem 11 1.0 (0.7) 1.4 (0.7) 1.1(0.7) 0.8 (0.6)
Ttem 12 1.2(0.7) 1.5 (0.8) 1.3(0.8) 1.1(0.7)
Ttem 13 1.2(0.8) 1.6 (0.8) 1.3(0.8) 1.0 (0.7)
Ttem 14 1.2(0.8) 1.7 (0.7) 1.4 (0.8) 1.0 (0.8)
Ttem 15 1.4 (0.7) 1.6 (0.6) 1.5 (0.7) 1.3(0.6)
Ttem 16 1.3(0.8) 1.6 (0.9) 1.2(0.8) 1.3(0.8)
Ttem 17 0.7 (0.8) 1.2(0.9) 0.8 (0.8) 0.5(0.7)




Item 18 1.0 (0.8) 1.1 (0.8) 1.0 (0.7) 1.0 (0.8)
Item 19 1.3 (0.7) 1.7 (0.7) 1.4 (0.7) 1.2 (0.6)
Item 20 1.4 (0.8) 1.8 (0.8) 1.5 (0.8) 1.2 (0.7)
Item 21 1.5 (1.1) 1.6 (1.0) 1.6 (1.1) 1.3 (1.0)
FIBSER item scores at week 1, mean (SD)
Item 1 (frequency) 2.4 (1.7) 2.7 (1.6) 2.6 (1.7) 2.3 (1.6)
Item 2 (intensity) 2.4 (1.4) 2.9 (1.5) 2.5(1.5) 2.3(1.4)
Item 3 (burden) 1.9 (1.2) 2.3(1.3) 2.0(1.3) 1.7 (1.1)
FIBSER item scores at week 3, mean (SD)
Item 1 (frequency) 2.5(1.7) 2.0 (1.6) 2.9 (1.7) 2.3 (1.6)
Item 2 (intensity) 2.5(1.5) 2.2 (1.3) 2.9 (1.5) 2.2 (1.3)
Item 3 (burden) 2.0(1.3) 1.8 (1.1) 23(1.4) 1.78(1.1)

CI: confidence interval. SD: standard deviation.

BDI-II: Beck Depression Inventory, 2nd edition. FIBSER: Frequency, Intensity and Burden of
Side Effects Rating. PHQ-9: Patient Health Questionnaire-9




Appendix 4. Snapshots from the web app

ﬁ cinema.ispm.unibe.ch/shinies/sund/

for major depression

Examples

Patient with covariate values set to the
average of the population

Case of a patient belonging to group 1
Case of a patient belonging to group 2

Case of a patient belonging to group 3

Input patient
characteristics

Age in years

25 a 75

Sex
Male
© Female

Years of education

8 28

Employment

Full time employment v

Marital status

Married A

Prediction model in a pragmatic megatrial of acute treatment

Result Input data

The predicted PHQQ score after 6 weeks, if continuing on sertraline, is 7.9.
The predicted PHQ9 score after 6 weeks, if combining sertraline and mirtazapine, is 6.1
The predicted PHQ9 score after 6 weeks, if switching to mirtazapine, is 6.9.

6.1

legend

Continue

Combine

Switch

Predicted PHQ9 score after 6 weeks

Continve Combine Switch

For an appreciation of the uncertainty in relative treatment effects please see the paper, Table 2.

The best predicted treatment strategy is to combine
sertraline and mirtazapine (or switch to mirtazapine).

ﬂ cinema.ispm.unibe.ch/shinies/sund/

Lo

Examples
Patient with covariate values set to the
average of the population

Case of a patient belonging to group 1
Case of a patient belonging to group 2

[#] Case of a patient belonging to group 3

Input patient
characteristics

Age in years

25 [40] 75

Sex
® Male
Female

Years of education
s @ 28

Employment

On-sick leave h

Marital status

Widowed v

Prediction model in a pragmatic megatrial of acute treatment
for major depression

Result Input data

The predicted PHQQ score after 6 weeks, if continuing on sertraline, is 8.6
The predicted PHQ9 score after 6 weeks, if combining sertraline and mirtazapine, is 7.6.
The predicted PHQQ score after 6 weeks, if switching to mirtazapine, is 6.5.
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For an appreciation of the uncertainty in relative treatment effects please see the paper, Table 2.

The best predicted treatment strategy is to switch to
mirtazapine (or combine sertraline and mirtazapine).




For details, please visit https://cinema.ispm.unibe.ch/shinies/sund/.
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https://cinema.ispm.unibe.ch/shinies/sund/
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