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Machine learning predicts response to

TNF inhibitors in rheumatoid arthritis:

kil results on the ESPOIR and ABIRISK
cohorts
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Table 1 Characteristics of the training set (ESPOIR) and validation set (ABIRISK) at last visit before treatment initiation

ESPOIR ABIRISK
Feature's name n=161 n=118
Age, years 49 (13) 52 (13)
Female, n (%) 115 (71) 89 (76)
Weight, kg 69 (15) 75(19)
Height, cm 166 (9) 167 (9)
Body mass index 249 (4.6) 25.6 (5.5)
Autoimmunity family history, n (%) 48 (30) 37 (32)
Ever smokers, n (%) 72 (45) 72 (61)
Current smokers, n (%) 28 (17) 33 (28
Smoking cumulative dose, pack-year 8(13) 15(14)
Past pregnancy (among sex=female), n (%) 92 (74) 70 (79)
DAS28 4.6 (1.6) 44(1.1)
CRP, mg/L 17 (27) 12(16)
Erythrocyte sedimentation rate, mm 26 (23) 23(19)
Creatinine, pmol/L 74 (17) 66 (14)
AST, UI/L 22 (8) 25(13)
ALT, UKL 22 (13) 27 (20)
White blood, cells/10° 7.9 (2.6) 85 (32)
Neutrophils, cells/10° 5.4 (2.4) 6.1(32)
Lymphocytes, cells/10° 1.7 (0.68) 21 (29)
Presence of anti-citrullinated protein antibody, n (%) 113 (70) 81(70)
Presence of rheumatoid factor IgM 119 (74%) 78 (68%)
TNFi treatment sequences, N N=208 N=118
Etanercept sequences, N (%) m 68 (58)
| Monoclonal anti-TNF antibodies sequences, N (%) \108 (52/ 50 (42)
Adalimumab sequences, N (%) Sm 39(78)
Infliximab sequences, N (%) 17 (16) 1122
Certolizumab sequences, N (%) 8(7) 0(0)
Golimumab sequences, N (%) 3@ 0(0)
First TNFi line, N (%) 153 (74) 107 (91)
Non-responder imputation, N (%) 10 (4.8) 21(18)
Responder to sequences, N (%) 122 (59) 72 (61)
Etanercept, N (%) 64 (64) 42 (62)
Monoclonal anti-TNF antibodies, N (%) 58 (54) 30 (60)
Co-treated with corticosteroids, N (%) 94 (45) 51(43)
Co-treated with MTX, N (%) 152 (73) 64 (54)

Results are presented as follows: mean (SD) for continuous variables and amount (percentage) for binary variables.

ALT, aspartate aminotransferase; AST, alanine transaminase; CRP, C reactive protein; DAS28, disease activity score; MTX, methotrexate;

TNF, tumour necrosis factor inhibitors.
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Results

Table 2 Result of the variable selection process for the *FRTOTNFREES
prediction of the EULAR response CIARILET

All TNFi Etanercept Monoclonal antibodies TNFi N R
DAS28 DAS28 DAS28 HTNFR/D0=F LR
Age Sex Sex

DIDDABAECHVTHETF WEFIEEKTE LT, &0
284 31 H (B ELN) Epick upL, (Z0E),

Ever smoked Ever smoked Ever smoked

Weight BMI Weight s
Lymphocytes ESR

Neutrophils

ALT

The feature selection was run on the training set (ESPOIR).

ALT, alanine transaminase; BMI, body mass index; DAS28,

disease activity score; ESR, erythrocyte sedimentation rate; XK h, ENHFHEEEEDTOLAILOLTIE.
TNFi, tumour necrosis factor inhibitors. 2B L. Rt HNEFATLE.
TEEZBEE,

F—=Z05 Y b ESINA=UICHEILTT AR, (5 folds cross—validation) ,
IR CDIEEB I ALIA LA NTERTUE,

[XE] s L HEERERERECEREL. ZENNSVEOFHEIRUEEE,
IR LTALAMENF Y, o o

5 TEFILEMERL. RECBHR. ETIVRBEE TABNIEZTRT .

HEH, SERTHES,




=200ty bTOETIVOFTE

- FRTHOTNFREE
T T . -TARIETH
\ | — |

HUTNFE/ DO—F Lk

o
o
¥ 4

o
(=]
L
H

3DNEICH LT, AVATA4YRIFEET IV IS LTAV AR, XGBoost,

§ 0.4 wam Cat!Bo.ost CatBoosttLﬁiffG)fj_'")VéﬁFﬁ le
) 02| s AUROCTETILOFFEZIT o7,
. Random

Forest
mm XGBoost

—BERET—F TR TEZDIECatBoostfzolz,

o
o
L

A AT € me THRIETMCBAL TR, SV LTA LA,
| i, rocaune [*E)
| -AUROC
ROCHA#D T DEH.
EOBRRZE. FROREIMVERFTRDIHHERUREE,

/ BRIV MEREEEKRT 3,
00 o 0 EENREVE, SHNFOHBISEV=RFENRL £ENd,

False positive rate




| toBSuRAEEmET
DFERERELTH D,

Table 3 Performances of the best models for the EULAR response prediction

Drug Best model | Best missing value imputer -AGROC (train) | AUROC (validation)

Overall TNFi CatBoost MICE 0.72 (0.68 to 0.73)] Not evaluated since worse than
drug-class-specific models on the
training set

Etanercept Random forest| Median 0.74 (0.68 to 0.75§4 0.70 (0.57 to 0.82)

Monoclonal anti-TNF CatBoost MICE 0.74 (0.69 to 0.774 0.71 (0.55 to 0.86)

antibodies

The best model and best missing value imputer were selected on the training set (ESPOIR) using Al
assessed on the validation set (ABIRISK). Numbers in brackets refer to 95% Cls.

AURQOC, area under the receiver operating characteristic curve; MICE, Multiple Imputation by Chained Equations ; TNFi, tumour necrosis
factor inhibitors.
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Table 4 Metrics of interest regarding the prediction of the EULAR response

Strategy 1 (high confidence in response)

Strategy 2 (high confidence in non-response)

Drug Sensitivity | Specificity PPV I NPV Sensitivity | Specificity PPV NPV
Etanercept 60% (44% |73% (55% 78% (63% 53% (36% | 95% (88% | 15% (4% to 64% (52% to| 67% (20% to

to 74%) to 89%) to 92%) to 69%) to 100%) 30%) 76%) 100%)
Monoclonal 37% (20% |95% (83% 92% (73% 50% (35% | 90% (78% | 40% (19% to 69% (54% to| 73% (44% to
anti-TNF to 55%) to 100%) to 100%) to 66%) to 100%) 62%) 84%) 100%)
antibodies

For the two strategies presented in methods, we display the metrics on the validation set (ABIRISK). Numbers in brackets

refer to 95% Cls.

NPV, negative predictive value; PPV, positive predictive value; TNF, tumour necrosis factor.
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