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Figure 1: Kaplan Meier survival curves depicting the survival from each 

stage for the US Population 

To apply the King’s Staging system retrospectively to ALS subjects followed in two large US clinics 

and validate this simple staging system in a second population 

We applied the King’s Staging system to 221 ALS subjects from three clinics (University of 

Maryland, Drexel University College of Medicine and Temple University). We identified the onset of 

disease (stage 1) and compared the timing and percent of disease duration in each additional stage 

(stage 2: involvement of second region, stage 3: involvement of third region, stage 4: need for 

gastrostomy or assisted ventilation) for bulbar and limb onset types. Stage 4 was also separated 

into 4a (need for gastrostomy) and 4b (need for assisted ventilation) as done in earlier versions of 

the  staging system. The proportion or percentage of time in each stage was determined In addition 

we recorded the demographics and survivals in order to compare the results of the US population to 

the UK population. Survival analysis included Kaplan-Meier plots and results between the US 

subjects and UK subjects were analyzed with t-tests. 

The King’s Staging was easily applied to the US population and ALS subjects progressively moved through the stages. 

We agree with UK investigators that stages 4a  and 4 b should be collapsed into a single stage.  The differences that 

were seen between UK and US populations may be a result of differences in data collection (retrospective versus 

prospective), bias in case selection, and differences in demographic profiles, population characteristics, and rules for 

implementing interventions. Additionally, staging can also be accomplished using the ALSFRS score2   allowing for  

retrospective analysis of data. In this paradigm, stage 1 denotes  the onset with a single region of involvement and stage 

2 is second region involvement, stage 2a (diagnosis) is not  included. While further validation and prospective studies on 

larger  populations will be needed, we agree that this staging system holds promise in guiding prognosis, use of 

resources and clinical research 1-3 . 

Results (Continued) 

Conclusion 
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Validated staging systems for ALS can increase understanding the disease prognosis, help with 

resource management and research design. Recently, a staging system was proposed for ALS in a 

UK population1 using clinical milestones for disease progression. Milestones were defined as 

symptom onset in one region (bulbar, upper limb, lower limb or diaphragmatic) (Stage 1),  

involvement of a second region (2), third region (3), and finally the need for either gastrostomy (4a) 

or non-invasive ventilation (4b) was identified as stage 4. These stages/milestones occurred at 

predictable times when examined over the course of the illness with stage 2 at 38%, 3 at 61%, 4a 

at 77% and 4b at 80%. Furthermore, staging using the ALSFRS score is closely correlated to the 

actual stage2 . To date this staging system has not been validated in a US population. 

Objective Table 3: Fraction of total survival to onset of the stages (Standardized  mean with 95% CI) 
Stage Total Population Limb Onset Bulbar Onset 

US UK  US UK US UK 

2 0.35 (0.32-0.38) 0.40 (0.37-0.42)* 0.36 (0.33-0.40) 0.40 (0.37-0.43) 0.34 (0.26-0.40) 0.39 (0.32-0.45) 

3 0.48 (0.44-0,51) 0.59 (0.57-0.62)* 0.49 (0.45-0.53) 0.63 (0.60-0.66)* 0.44 (0.39-0.50) 0.45 (0.40-0.51) 

4a 0.61 (0.58-0.64) 0.76 (0.73-0.78)* 0.63 (0,59-0,67) 0.81 (0.77-0.84)* 0.57 (0.51-0.63) 0.71 (0.68-0.74)* 

4b 0.61 (0.39-0.83) 0.75 (0.2-0.79)* 0.60 (0.36-0.85) 0.73 (0.69-0.78)* 0.63 (0.40-0.85) 0.81 (0.77-0.86)* 

Note that the time  spent in each stage is expressed as a fraction of 1 which represents 100% of the course of the illness 

* p<.05 for difference between the US  and UK populations 

Table 2: Median time (months)  to disease stage   
Stage US UK Population 

2 : 2nd region  9.0 (5.4-12.6) 17.7(15.5-19.8)* 

3 : 3rd region 13.0  (10.1-15.9) 23.3(20.8-25.7)* 

4a : Gastrostomy 17.5 (12.1-22.9) 27.7(25.1-30.2)* 

4b : NIV 18.0 (15.2-20.7) 30.3(26.4-34.2)* 

4  : NIV or Gastrostomy 17.0 (13.7-20.3) 

*p< 0.05 

Figure 2: Boxplot depicting the time to reach each stage. The transverse 

blue line within the box marks the median with the shaded box  shows the 

interquartile range.  

Table 1:  Demographics 
Onset N (%) Onset (yrs) Mean Survival (mos) 

All Total 221 62.1 36.8 

Males  129 (58%) 61.5 37.1 

Females 92 (42%) 63.0 36.4 

Bulbar Total 73 (33%) 63.9 32.7 

Males 41 (56%) 62.0 34.0 

Females 32 (44%) 66.3 35.3 

Limb Total 148 (67%) 61.3 38.4 

Males 88 (59%) 61.3 38.2 

Females 60 (41%) 61.2 38.6 

Results 

We examined a sample of 221 total subjects  (129 males and 92 females). Limb onset was present 

in 148 ( 88M and 60 F) and bulbar onset in 73 (41 M and 32 F). The overall male to female ratio 

was 1.26 and mean age of onset was 62.1 years. There were no significant differences in age of 

onset across gender or region (Table 1). In US subjects, stage 2 occurred 35% through the disease 

course, stage 3 at 48%, and stage 4 at 61%, with 4a and 4b at 63%. The time to stage 2, 3, 4a and 

4b were statistically different from the overall UK population (40%, 59%, 76%, 75% respectively). In 

the US limb-onset population, stage 2 occurred at 36%, stage 3 at 49%, and stage 4, 4a, 4b at 

64%. In limb-onset, the time to stage 3, 4a, and 4b were statistically different from the UK 

population (63%, 81%, 73%). In the US bulbar-onset population, stage 2 occurred at 32%, stage 3 

at 44%, stage 4 at 55%, 4a and 4b at 58% (Table 3). In bulbar-onset, the time to stage 4a and 4b 

were significantly different from the UK population (71% and 81% respectively) (Table 2, Figure 2). 

Median time to each stage was significantly shorter in the US  population. Mean survival for the US 

population was 36.8 months while the median survival was 29 months for the US population and 

42.3 months for the UK. 
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