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Introduction: 

Precise predictive models for survival could be a complementary tool for future interventional trials in 

Amyotrophic Lateral Sclerosis (ALS). They could be used to increase statistical power in studies with survival as 

the primary endpoint or for reasons of stratified randomization and anticipation of dropouts . Although our study 

focuses and hence was designed to develop and validate a model predicting disease progression, we aimed to 

explore the benefit blood NfL could provide for the prediction of survival. 

Methods: 

For survival analyses, we pooled the data from the three cohorts used in our study. Overall, 32 patients (26%) of 

all participants were followed up to death. This group consists of 10 patients with spinal onset ALS from the 

development cohort (DC), 14 patients with spinal onset  as well as 8 patients with bulbar onset from validation 

cohort 1 (V1). 

We fitted a multivariate linear regression model with the same candidate predictors used for the disease 

progression model: baseline ln(NfL),  sex, age, site of onset (bulbar or spinal), body mass index (BMI), monthly 

ALSFRS-R decrease between disease onset and baseline (𝚫FRS), and ALSFRS-R score at baseline. We again 

used sequential F-tests to eliminate non-significant predictors one by one, only this time we used overall survival 

(in months since diagnosis) instead of the ALSFRS-R slopes. 

Additionally, we included all patients of the pooled cohort in a Kaplan Meier analysis for survival since disease 

onset with subgroups defined as NfL baseline above the median (>86 pg/ml) or below the median (≤86 pg/ml). 

The log-rank test was used to test for significance. Patients not deceased throughout follow-up were censored at 

the time of the last visit. 

Results and Discussion: 

Evaluating the impact NfL could have on multivariate regression models for survival, we found that including 

ln(NfL) consistently improved model performance (p<0.05, F-test) (Supplement Table 1). In contrast to the 

prediction model for ALSFRS-R slopes, overall survival was significantly correlated with 𝚫FRS. 𝚫FRS and 

ln(NfL) were statistically significant in all models we tested.  Given the small number of deceased patients 

(n=32), the analysis presented here is intended as exploration. Still, we find survival is significantly correlated 

with NfL blood levels at baseline. 

 



Supplement Table 1. Impact of NfL on Survival Models 

 

Predictors and p-values 

( ˙ P < 0.1, * P < 0.05, ** P < 0.01) 

 

 

Correlation  

(square root of adjusted R²) 

 

Correlation for same model 

without ln(NfL) 

Including all candidate predictors 
ln(NfL) 0.01 ** 

site of onset 0.08 ˙ 

ALSFRS-R score 0.02 * 
age at onset 0.16 

𝚫FRS 0.01 ** 

sex 0.52 

BMI 0.69 

ln(NfL):site of onset 0.54 

ln(NfL):sex 0.05 * 

0.66 0.59 

 

After removing BMI 

ln(NfL) 0.01 ** 

site of onset 0.06 ˙ 
sex 0.56 

ALSFRS-R score 0.05 * 

age at onset 0.25 

𝚫FRS 0.01 ** 

ln(NfL):site of onset 0.47 
ln(NfL):sex 0.05 * 

 

0.65 0.58 

After removing age at onset and NfL:site 

of onset 

ln(NfL) 0.01 ** 

site of onset 0.06 ˙ 
sex 0.56 
ALSFRS-R score 0.05 * 

𝚫FRS 0.01 ** 

ln(NfL):sex 0.04 * 

0.66 0.58 

 

After removing sex 

ln(NfL) 0.01 ** 

site of onset 0.07 ˙ 
ALSFRS-R score 0.05 * 

𝚫FRS 0.01 ** 

0.61 0.59 

 

After removing site of onset 
ln(NfL) 0.01 ** 

ALSFRS-R score 0.07 ˙ 

𝚫FRS 0.01 ** 

0.58 0.53 

 
After removing ALSFRS-R score 

ln(NfL) 0.02 * 

𝚫FRS 0.05 * 

0.45 0.41 

   

Table legend:  : = interaction between candidate predictors 

 

  



A Kaplan Meier analysis for survival since disease onset with subgroups defined as NfL baseline above median 

(>86 pg/ml) or below median (≤86 pg/ml) showed significantly better survival in patients with low ba seline NfL 

levels (P < 0.001, Supplement Figure 1). The Kaplan Meier results fit the results of previous studies performing 

similar analyses (1-4), confirming that NfL is a strong predictor for survival in patients with ALS. 

 

 

Supplement Figure 1. Kaplan Meier 

Kaplan Meier plot for survival since disease onset for patients split according to their baseline NfL levels. If not 

deceased, patients were censored at last visit. Patients with NfL baseline levels below median (≤ 86 pg/ml; blue) 

showed significantly longer survival (P < 0.001, log-rank) than patients with baseline NfL levels above median 

(> 86 pg/ml, red). 

 

 

Conclusion: 

Our exploration points toward blood NfL at baseline being a promising biomarker to improve models predicting 

survival in ALS. Due to the low number of deceased cases in our study, results are intended only as exploration 

for future research. 
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