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INTRODUCTION e Apollo is an integrated set of computing tools and systems designed to extract e The medical records of patients in the Very High Risk group were reviewed Figure 6. Results of Clinical Review of Very High Risk Patients

clinical features from structured and unstructured electronic health record data to determine whether ALS was likely and/or referral to a specialized

e Amyotrophic lateral sclerosis (“ALS”) is a progressive neurodegenerative with high fidelity (Figure 2) multidisciplinary team was appropriate
disease that affects nerve cells in the brain and the spinal cord _ _ - _ _ Very High Risk
e Patients were risk-stratified based on the results of sequential queries for (1)

clinical or electromyographic (‘EMG”) evidence of UMN and LMN degeneration Figure 4. Clinical Features Inconsistent with ALS

e |t is characterized by progressive loss of upper and lower motor neurons

and (2) involvement of the bulbar, cervical, thoracic or lumbosacral regions of — : : _ _
. . Findings Inconsistent with | « Sensory dysfunction (pain) Alternative explanations for symptoms 129
" ST : the spine (Figure 3) ALS « Abnormal quantitative sensory testing (QST)
e |nitial symptoms are often subtle and can cause delays in diagnosis or quantl y 9
misdiagnosis  Abnormal skin biopsy
J e Past investigations or clinical features inconsistent with ALS were subsequentl « Muscle biopsy of fatty replacement
9 quently . - |

| | o o queried to exclude patients whose symptoms had alternative explanations * Sphincter abnormalities | | ALS previously ruled out 9

* Early diagnosis of ALS and referral to a specialized multidisciplinary centre has (Figure 4) * Autonomic nervous system dysfunction - orthostatic

proven to improve quality of life and prolong survival while misdiagnosis can hypotension, abnormaltilt table test

: . . : : Anterior visual pathway abnormalities
1
result in unnecessary interventions including surgery « Movement abnormalities consistent with Parkinson’s disease ALS workup pending I 7
Figure 3. Clinical Features Queried +  Other common explanatory diagnoses such as stroke,

e We investigated the feasibility of developing a clinical algorithm to screen myasthenia gravis, MVA and TBI, multiple sclerosis,

electronic medical record data for patients in which follow-up investigations for | Clinical LMN Findings - Weakness radiculopathy, functional disorder, seizure disorder,

o . . . ' . Atrophy spinocerebellar ataxia, CIDP, essential tremor, Parkinson’s Prior diagnosis of ALS I 3
ALS was clinically appropriate (the "Algorithm”) . Wasting and other neurodegenerative disorders)

Fasciculations/twitching

« Palsy

M ETHODS . Typotonia ALS notpreviously suspected
* Decreased reflexes (absent or 1+)
* Muscle denervation R ESU LTS

Declining mobility

e An algorithm was developed by Ensho Health in consultation with ALS clinicians

| | | | | | | MRC less than 5/5 e 1,332 patients (39%) had evidence of UMN degeneration, LMN degeneration ALS notlikely after clinical review 1
* The Algorithm categorizes patients into four risk groupings based on evidence EMG LMN Findings - Reduced recruitment and/or spinal region involvement of which 12% were categorized as Very High

of upper motor neuron (“UMN?”) degeneration, lower motor neuron (“LMN?”) - Reduced interference pattern Risk, 3% were categorized as High Risk, <1% were categorized as Moderate

degeneration and spinal region involvement (Figure 1) * Large motor unit action potentials Risk and 84% were categorized as Low Risk before exclusionary findings were ALS highly likely after clinical review |- 1
* Voluntary motor unit potentials - :

. queried (Figure 5)
« Large ampl_ltude
Figure 1. ALS Risk Straitifcation Algorithm * Llongduration | | | | |

* Fibrillation potentials e 129 of the 160 patients (81%) in the Very High Risk group had alternative

- . » Fasciculation(s) : :
: . Spinal Region - explanations for UMN and/or LMN degeneration
UMN Degeneration LMN Degeneration Involvement + Positive sharp waves | DISCUSSION
 Combined muscle action potential

Very High Risk Yes Yes >92 Clinical UMN Findings « Spasticity * Of th.e. 3.1 remaing patients (19%)’ 3 (10%) had a diagnosis of ALS (100% e We d d th linical al ith ticall lectroni
= . Pathologic reflex(es) (6., Hoffman) sensitivity), 7 (23%) had a pending workup for ALS and 9 (29%) had ALS ruled e demonstrated that clinical algorithms can practically screen electronic

Increased deep tendon reflexes (3+ or 4+) out in prior clinical investigations leaving 12 patients in which ALS was not medical record data for patients with ALS when deployed through software
High Risk Yes Yes 1 Extensor plantar response (e.g., Babinski) previously considered for clinical review (Figure 6) capable of analyzing structured and unstructured data

Pyramidal weakness
Moderate Risk Yes No 22 Eg,:f;gtruigﬂ e Clinical review of the remaining 12 patients identified one (8%) in which ALS e The Algorithm correctly identified all three patients diagnosed with ALS prior

: : : : was high likely and rejected the potential diagnosis in 11 (92%) to the study but its sensitivity and specificity could not be calculated without

Low Risk All other combinations SpinalRegion Involvement | - Zﬂgﬁﬁv'v?ﬁ;”,ﬂ'fogoﬁﬁ;biz,reiﬁitﬁg/ssggﬁr:snorma|mes comprehensive workups in all 3,372 patients whose records were analyzed

chewing, facial weakness, dyspnea, dysphagia, vision ] . . ]
abnormality) Figure 5. Outcomes of Application of Algorithm e The positive predictive value of being categorized as Very High Risk was 17%

e The Algorithm was encoded in software and applied to the electronic medical records . %g':g'c and could likely be improved on by deriving optimal weights for the features
of 3,372 patients of a single community neurology practice in Ontario, Canada using . Lumbosacral High Risk of the Algorithm from a larger data set and emphasizing objective (EMG) over
the Apollo Electronic Data Capture system (“Apollo”) by Ensho Health Very High Risk ___ ~40,1% subjective (symptom-related) findings

160, 5%
Figure 2. Overview of Ensho Health’s Apollo Electronic Data Capture System o Y ~_ - Moderate Risk e A limitation of the practice setting was that complex neurological patients were
0 . . . .
13,0% being referred to a tertiary neurological centre for management, potentially
limiting the number of undiagnosed Very-High risk patients for subsequent
Pa’t's‘.’;pat'“g < E':'R Apollo Electronic Data Capture System | investigation
tes ystems Low Risk
1,119, 33% e Further refinements to the Algorithm are planned as is a more comprehensive
Site A prospective validation at additional community neurology practices in Canada
teA | P .-,
Ensho Database Apollo Intermediary Web App / SAP
SiteB | G ...l Web App Database
: Intake
SteC | e ...........| adaptors ITTITTTY S D . API/SFTP [:-eeune TS No evidence of
any feature
queried
Site D
Data de- Data lake Web interface and Project-specific APl or SFTP is used In1ermediary for 2,040, 61%
identified and housed in workflow for intermediary to transfer data distributing outputs
standardized Canada technology-enabled database
Site E Queried using abstraction Reference
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