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Abstract. Amyotrophic Lateral Sclerosis (ALS) is a severe chronic dis-
ease characterized by progressive or alternate impairment of neurologi-
cal functions, characterized by high heterogeneity both in symptoms and
disease progression. As a consequence its clinical course is highly uncer-
tain, challenging both patients and clinicians. Indeed, patients have to
manage alternated periods in hospital with care at home, experiencing
a constant uncertainty regarding the timing of the disease acute phases
and facing a considerable psychological and economic burden that also
involves their caregivers. Clinicians, on the other hand, need tools able
to support them in all the phases of the patient treatment, suggest per-
sonalized therapeutic decisions, indicate urgently needed interventions.
The goal of iDPP:*CLEF is to design and develop an evaluation infras-
tructure for Al algorithms able to:

1. better describe disease mechanisms;

2. stratify patients according to their phenotype assessed all over the
disease evolution;

3. predict disease progression in a probabilistic, time dependent fash-
ion.
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1 Introduction

Amyotrophic Lateral Sclerosis (ALS) is a neurological disease that causes the
progressive degeneration of the motor neurons that control voluntary muscles,
resulting in an increasing impairment of motor and vital functions and leading
to death usually within 4-5 years from the diagnosis. Likely resulting from a
complex interplay of genetic and environmental factors, ALS is characterized by
high heterogeneity in both symptoms and disease progression, especially in the
early stages of the disease. This heterogeneity is partly responsible for the lack of
effective prognostic tools in medical practice, as well as for the current absence
of a therapy able to effectively slow down or reverse the disease course. On
the one hand, patients need support for facing the psychological and economic
burdens deriving from the uncertainty of how the disease will progress; on the
other, clinicians require tools that may assist them throughout the patient’s care,
recommending tailored therapeutic decisions and providing alerts for urgently
needed actions.

In order to improve the current diagnostic and prognostic situation, we should
design and develop Arti cial Intelligence (Al) algorithms be able to:

{ stratify patients according to their phenotype, assessed all over the disease
evolution;

{ predict the progression of the disease in a probabilistic, time dependent
fashion;

{ better describe disease mechanisms.

The Intelligent Disease Progression Prediction at CLEF (iDPP:;*CLEF) la
aims to design and develop an evaluation infrastructure for driving the devel-
opment of such AI algorithms. By “evaluation infrastructure”, we mean ex-
perimental collections, evaluation protocols, evaluation measures, ground-truth
creation protocols, and so on. Indeed, in this context, it is fundamental, even if
not so common yet, to develop shared approaches, promote the use of common
benchmarks, and foster the comparability and replicability of the experiments.
Differently from previous challenges in the field, iDPPZ.*CLEF addresses in a
systematic way some issues related to the application of Al in clinical practice
in ALS. Therefore, in addition to defining the risk scores based on the proba-
bility that an event will occur in the short or long term period, iDPP:*CLEF
also addresses the issue of providing information in a more structured and un-
derstandable way to clinicians.

The paper is organized as follows: Section [2] presents related challenges; Sec-
tion [3] describes its tasks; Section [4] discusses the developed dataset; Section
explains the setup of the lab and introduces the participants; Section [f] intro-
duces the evaluation measures adopted to score the runs; Section [7] analyzes
the experimental results for the different tasks; finally, Section [§] draws some
conclusions and outlooks some future work.
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2 Related Challenges

To the best of our knowledge, within CLEF, there have been no other labs on
this or similar topics before.

Outside CLEF, there have been a recent challenge on Kaggleﬁ in 2021 and
some older ones, the DREAM 7 ALS Prediction challengeﬂ in 2012 and the
DREAM ALS Stratification challeng(ﬁ in 2015.

The Kaggle challenge used a mix of clinical and genomic data to seek in-
sights about the mechanisms of ALS and difference between people with ALS
who progress faster versus those who develop it more slowly. The DREAM 7
ALS Prediction challenge [12] asked to use 3 months of ALS clinical trial infor-
mation (months 0-3) to predict the future progression of the disease (months
3-12), expressed as the slope of change in ALS Functional Rating Scale Re-
visited (ALSFRS-R) [5], a functional scale that ranges between 0 and 40. The
DREAM ALS Stratification challenge asked participants to stratify ALS patients
into meaningful subgroups, to enable better understanding of patient profiles and
application of personalized ALS treatments.

Differently from these previous challenges, iDPP:.*CLEF focuses on explain-
able AT and on temporal progression of the disease.

3 Tasks

iDPP:*CLEF 2022 is the first edition of the lab and consists of pilot activities
aimed both at an initial exploration of ALS progression prediction and at un-
derstanding of the challenges and limitations to refine and tune the labs itself
for future iterations.

In particular, iDPP:.*CLEF targets two kinds of activities:

1. preliminary and exploratory pilot tasks on disease progression prediction;
2. position papers on the explainability of the prediction algorithms.

Overall, this mix provides participants with the opportunity to make some
hands-on experience with these data and provide feedback about the task design
as well as to brainstorm on how to evaluate this kind of algorithms and, in
particular, assess their explainability.

3.1 Pilot Task 1: Ranking Risk of Impairment

As shown in Figure [1} this task focuses on ranking of patients based on the
risk of impairment in specific domains. More in detail, we use the ALSFRS-R
scale to monitor speech, swallowing, handwriting, dressing/hygiene, walking and
respiratory ability in time and ask participants to rank patients based on time
to event risk of experiencing impairment in each specific domain.
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