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Abstract: 

Amyotrophic lateral sclerosis (ALS) is a heterogenous motoneuronal neurodegenerative 

condition with a panel of phenotypes exhibiting different clinical patterns. Two compounds 

are currently available for the treatment of ALS but the majority of trials have failed to show 

a positive effect on prognosis. One of the explanations which could be put forward involves 

the way efficacy is evaluated: clinicians agree that the ALSFRS-revised scale used in all trials 

does not fit with highlighting a positive effect. So, the development and validation of new 

tools allowing a reliable assessment of ALS has become a key issue in clinical research. Over 

the last three years, two functional scales (the King’s College and MiToS staging systems) have 

been proposed. These scales rely on two different approaches to ALS: an anatomical and 

prognostic concept, and loss of autonomy. Both scales propose five stages. 

We will discuss below the contribution of these two scales to clinical evaluation and the 

questions which remain to be resolved in the future. 
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Introduction 

Amyotrophic lateral sclerosis (ALS) is an always fatal neurodegenerative condition 

characterized by motor neuron death in bulbar and spinal territories leading to death from 

respiratory failure after a median course of 36 months from symptom onset.  

 

Amyotrophic Lateral Sclerosis: a heterogenous condition 

There is currently a worldwide consensus to consider ALS as a highly heterogenous entity with 

at least 10 clinical phenotypes from bulbar ALS to flail leg syndromes, involving predominant 

upper motor neuron (UMN) or lower motor neuron (LMN) features, variable patterns of 

disease progression, and spread marked by contiguous or non-continuous extension [1]. Age 

of onset, site of onset, prominence of UMN or LMN signs, disease spread, and kinetic patterns 

of the motor neuron death process as well as disease duration all display heterogeneity [2].  

One of the main challenges for clinicians and researchers is to reliably assess disease 

progression, keeping in mind the extreme heterogeneity of the disorder.  

Numerous functional scales have been proposed in ALS, especially for trials [3]. Until 

now, the scale the most commonly used, both in trials and clinical practice, has been the 

revised ALS Functional Rating Scale (ALSFRS-r). This is a multidimensional scale made up of 12 

items, each graded from 4 (normal) to 0 (none), exploring the bulbar domain, upper limb and 

lower limb motility, and the respiratory domain. This scale grades from 48 to 0. The ALSFRS-r 

presents several limitations due its multidimensional analysis, to the absence of correlation 

between the score and prognosis, to the lack of comparability between two patients with the 

same score, to the non-linear progression of the scale’s slope, and to a floor-effect, meaning 

that patients systematically die before reaching a score of 0 [4]. Some teams have attempted 

to improve the scale’s value by using the slope of its time course, i.e. the estimated number 

of points lost between the first symptoms and the date of the examination; classically, the 

rate of progression is around 0.8-1 point/month. This led to define slow progressors with a 

slope less than 0.5 point/month and fast progressors when the slope exceeds 1 point/month 

[5].  

In any case, the ALSFRS-r model does not completely fit with the expectations of 

clinicians and researchers. This led to design new functional rating scales that are more 



reliable, more appropriate for clinical trials and that allow measuring positive effects of drugs 

over a short time period.  

During the last five years, two scales appeared to measure the functional burden or 

anatomical extension of the motor neuron pathological process: the King’s College staging 

system and the Milan Torino Staging system called MiToS.  

Herein we detail these two scales, highlighting their advantages and drawbacks for 

clinicians in their daily practice. 

 

King’s College staging system (KC) 

The King’s College team built a new staging system for assessing disease progression 

in ALS patients. The KC scale is based on two domains, neurological regions and additional 

prognostic criteria. The number of neurological regions (bulbar, cervical, thoracic, lumbar) 

displaying UMN or LMN signs defines the three first stages: grading an ALS patient stage 1 

means that there is one territory with functional signs, stage 2 corresponds to the involvement 

of a second region and stage 3 means three anatomical regions are functionally affected by 

the motor neuron degenerative process. Stage 4 implies the presence of prognostic criteria 

referring to the presence of nutritional failure (stage 4A) or respiratory failure (stage 4B). The 

last stage, stage 5, corresponds to death (Figure 1). 

Over the last five years, many studies have focused on this staging system, its relevance 

in clinics and its correlation with the functional socio-economical costs of ALS. 

First, KC is suitable in clinical practice for several reasons: there is a correlation 

between the natural course of the disease and that of KC, since the majority of ALS patients 

progress from one stage to the next during the course of their disease; this was shown by 

Balendra et al. [6]. In a retrospective study enrolling 725 patients, the authors found that the 

majority of their patients moved progressively from one stage to the next rather than skipping 

a stage, and that none of them moved to a less severe stage [6]. This highlighted that 

progression along the KC scale strongly matches the classically described disease course. 

Another point emerged from this study: median duration of KC stages decreased from stage 

1 to stage 4. 

The second major advantage of the KC is the good correlation between the scale and 

the ALSFRS-r score which allows a confident assessment of the KC stage from the ALSFRS-r 

score; there is a 92% correlation between the two scales: the earlier the patient’s KC stage, 



the higher the patient’s ALSFRS-r score [6]. Nevertheless, there is some divergence in when 

proximal upper limb weakness is present since the items evaluating the functional state of the 

upper limb focus mainly on distal function, and as well, drooling can arise with bulbar 

weakness; both of these situations lead to under- or over-estimating the KC stage from the 

ALSFRS-r score. Finally, there are discrepancies for breathing evaluation since KC focuses on 

the requirement for respiratory support while the ALSFRS-r scale takes into account its use. 

KC is currently the staging system used in the major studies. Many studies had shown a good 

correlation with numerous parameters used in ALS. Unlike the ALSFRS-s scale, there is a good 

correlation between KC and disease progression.  

With the KC, the time spent from onset to reach each stage can be evaluated. Disease 

progression can be analyzed step by step: time from symptom onset to diagnosis is estimated 

at 13.5 months, involvement of a second region occurs after 17.7 months duration of the 

disease, and that of the third region after 23.3 months. Tube feeding becomes necessary after 

27.3 months and non-invasive ventilation after 30.3 months [7]. Comparing bulbar to spinal 

ALS led to notice that the duration from stage 4A to death was significantly longer for bulbar 

ALS patients (8.4 months vs 45 months, p=2.5 10-4), the other transition times being similar 

[8]. 

The KC scale can also offer the possibility to estimate patients’ quality of life as it 

declines with disease progression. The hospital anxiety and depression scale (HADS) showed 

worsening anxiety and depression scores as ASL progressed [9]. 

KC was also correlated with blood levels of the light chain neurofilament (NF-L). As 

already known, NF-L antibody levels  are higher in ALS compared with the general population, 

with this increase rising with disease progression leading to a correlation between KC stage 

and blood levels of NF-L antibodies: median values moving from 0.61 to 0.94 from early stages 

to late stages of ALS (p<0.005) [10]. 

Finally, KC can be used to estimate the real cost of ALS, cost increasing with disease 

progression; the main difference involves the costs of care linked to the commitment of 

relatives of ALS patients. 

 

Milan Torino Staging system (MiToS) 



MiToS is the second recent scale proposed by Italian ALS centers. The mode of 

evaluation relies on loss of function: four domains (movement, swallowing, communication 

and breathing) are screened with this scale stemmed from the ALSFRS-r scale [11]. In the 

MitoS classification, a function is lost when the item(s) of the ALSFRS-r scale correspondent to 

this function is or are graded 1; this involves items 6 or 8 for movement, item 3 for swallowing, 

items 1 and 4 for communication, and item 10 or 12 for respiration (Table 1). If one function 

is impaired the patient is graded 1, the grade is 2 if two functions are involved, and so forth 

until grade 5 at death [11].  

Unlike what is observed with KC staging, temporality of MiToS staging is not so linear 

since the majority of the stages involve the last months of the disease [12].  

The progression of this scale over a period of 6 months would allow a suitable prediction of 

the probability of death, tracheostomy or non-invasive ventilation 23h/d, 12 and 18 months 

later [13].  

The MiToS scale is more suitable for the assessment of dependency conversely to the KC more 

suitable for the anatomic or prognostic aspect of the disease.  

 

Which scale is the most appropriate to assess ALS progression? 

This is a key issue of recent studies on the relevance and suitability of these two scales. The 

KC scale focuses mainly on anatomical involvement and prognosis for stage 4 conversely to 

MiToS that focuses more on loss of function. So, these two scales do not provide the same 

information for clinicians. 

On the contrary to what is observed with the KC, the risk of death is globally similar 

from stage 2 to 4 (around 60%) using the MiTos scale. With the KC, the risk of death increases 

with progression to higher stages, from 20% for stage 2 to 62% for stage 4B [14]. These scales 

do not appear to be redundant because they do not evaluate the same domains. A comparison 

of the two staging systems showed that patients graded 1 or 2 for KC match rather well with 

MiToS stages 0 and 1 and that patients graded KC 4 can be rated from 0 to 4 on the MiToS 

scale: this was confirmed by a correlation of 0.54 between the two scales [12]. 

The approaches of the two scales are also divergent concerning the time for tracheostomy. In 

the KC assessment, 90% of tracheostomies occur during stages 4 with 62% of cases during 

stage 4B which matches with what would be expected. On the contrary, tracheostomy is 



performed with the same percentages over all the stages in the MiToS system (21.5% at stages 

0 and 1, 23% during stage 2 and 25% during stage 3, the remaining cases being performed 

during stage 4) [14]. 

The reliability of these new scales for the assessment of drug efficacy in clinical trials 

has been shown in a retrospective analysis of the historical riluzole trials whose first objective 

was to determine whether the effect of riluzole on survival involved the entire duration of the 

disease or only some clinical stages [15]. This analysis compared stage duration (stages 2, 3 

and 4 of the KC scale) according to riluzole dose (50 mg/d, 100 mg/d, 200 mg/d) or placebo. 

This study showed a significant increase in the duration of stage 4 for ALS patients treated by 

100 mg/d (490 days compared to 404 in the 50 mg/d group and 391 in the placebo group). 

There was no difference in the duration of the remaining stages. This study might be 

considered as a proof of concept for the use of KC in future clinical trials. 

So, complementary use of the two scales (KC and MiToS) would appear a relevant 

approach for daily practice, recognizing that the ALSFRS-r score still remains the gold standard. 

It might be also necessary to improve the reliability of these scales through the integration of 

a cognitive assessment that is currently lacking. The question of a new stage 4AB should be 

raised for ALS patients requiring both nutritional and respiratory support.  

Compared to the current gold-standard ALSFRS-R scale, these new staging systems, 

and more specifically KC staging, are more appropriate to assess disease progression. 

Conversely to previous systems, it becomes possible to evaluate and adapt health costs of ALS 

by stage. It might be tempting to construct clinical trials according to progression on KC staging 

considering the duration of a stage in both groups as the primary endpoint. With a study 

designed in this way it would be possible to enroll more patients over a shorter period. KC also 

allows a socio-economic evaluation of the costs of the disease: a recent study in the South-

Korean ALS population showed that direct costs double from stage 2 to stage 4 and that in 

this health economic system ALS patients support around 44% of this charge: similar studies 

should to be conducted in the French ALS population [16]. 

As already stressed, cognitive impairment can develop at any time during the course 

of the disease, with an impact on management practices [9]. Recently, a 4-level cognitive 

staging theory emerged, grading from no impairment to executive disturbances, behavioral 

impairment and finally to memory disturbances [17]. This cognitive staging relies on 



anatomical injury and also neuropathological progression of the cortical spreading of the 

pathological process [18]. 

This new mode of assessment of ALS could be used in clinical practice in the future and could 

appear as a promising tool in trials.  
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Figure 1: King’s College Staging form. Courtesy of Pr Al Chalabi, King’s College, London. 

 

 
  



 

Table1 : MiToS scale 

 

 4 Normal speech processes 

 3 Detectable speech disturbance 

1 Speech 2 Intelligible with repeating 

 1 Speech combined with nonvocal communication 

 0 Loss of useful speech 

 

 

 

2 Salivation 

4 Normal 

3 Slight but definite excess of saliva in mouth; may have 

nighttime drooling 

2 Moderately excessive saliva; may have minimal 

drooling 

1 Marked excess of saliva with some drooling 

0 Marked drooling; requires constant tissue or 

handkerchief 

 

 

3 Swallowing 

4 Normal eating habits 

3 Early eating problems-occasional choking 

2 Dietary consistency changes 

1 Needs supplemental tube feeding 

0 NPO (exclusively parenteral or enteral feeding) 

 

 

4 Handwriting 

4 Normal 

3 Slow or sloppy; all words are legible 

2 Not all words are legible 

1 Able to grip pen but unable to write 

0 Unable to grip pen 

 

5a Cutting food and handling utensils 

(without gastrostomy) 

4 Normal 

3 Somewhat slow and clumsy, but no help needed 

2 Can cut most foods, although clumsy and slow; some 

help needed 

1 Food must be cut by someone, but can still feed slowly 

0 Need to be fed 

 

5bCutting food and handling utensils 

(with gastrostomy) 

4 Normal. 

3 Clumsy, but able to perform all manipulations 

independently.  

2 Some help needed with closures and fasteners.  

1 Provides minimal assistance to caregiver 

0 Unable to perform any aspect of task.  

 

6 Dressing and Hygiene 

4 Normal function 

3 Independent and complete self-care with effort or 

decreased efficiency 

2 Intermittent assistance or substitute methods 

1 Needs attendant for self-care 

0 Total dependence 

 

7 Turning in bed 

4 Normal 

3 Somewhat slow and clumsy, but no help needed 

2 Can turn alone or adjust sheets, but with great 

difficulty 

 1 Can initiate, but not turn or adjust sheets alone 

 0 Helpless 



 4 Normal  

 3 Early ambulation difficulties. Notes some difficulty, but 

walks without assistance 

8 Walking 2 Walks with assistance. Includes AFO, cane, walker, or a 

caregiver.  

 1 Non-ambulatory functional movement only 

 0 No purposeful leg movement 

 

 

9 Climbing stairs 

4 Normal 

3 Slow 

2 Mild unsteadiness or fatigue 

1 Needs assistance 

0 Cannot do 

 

 

10 Dyspnea 

4 None 

3 Occurs when walking 

2 Occurs with one or more of the following: eating, 

bathing, dressing (ADL 

1 Occurs at rest, difficulty breathing when either sitting 

or lying 

0 Significant difficulty, considering using mechanical 

respiratory support 

 

 

11 Orthopnea 

4 None 

3 Some difficulty sleeping at night due to shortness of 

breath. Does not routinely use2 more than two pillows  

2 Needs extra pillow in order to sleep (more than two) 

1 Can only sleep sitting up 

0Unable to sleep 

 

 

12 Respiratory insufficiency 

4 None 

3 Intermittent use of BiPAP 

2 Continuous use of BiPAP 

1 Continuous use of BiPAP during the night and day 

0 Invasive mechanical ventilation by intubation or 

tracheostomy 

Four domains assessed with the MiToS scale: 
Communication impaired if: Item 1 and Item 4 graded 1 
Movements impaired if: Item 6 or item 8 graded 1 
Swallowing impaired if: Item 3 graded 1 
Breathing impaired if: Item 10 or Item 12 graded 1 

 

 




