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Methods

Background
• Pathophysiology of amyotrophic lateral sclerosis (ALS) is complex, including, among other abnormalities, TDP-43 mislocalization, oxidative stress, endoplasmic reticulum stress and activation of unfolded protein response signaling 

pathways. 
• IFB-088, a multifunctional molecule targeting major cellular mechanisms implicated in ALS, has shown to be efficacious to reduce protein burden and its consequences in vitro and in animal ALS models. A phase 1 study in healthy 

volunteers showed a favorable safety profile.

• Guanabenz, which is very close to IFB-088 (chemical structure and pharmacological effects) showed statistically significant benefits in a randomized double-blind phase 2 study, especially in patients with bulbar-onset ALS 
(Dalla Bella E et al.

Brain 2021). 

Conclusion
• IFB-088 confirmed a favorable safety profile.  Although the study  was not powered to demonstrate efficacy, signals of positive effects were observed with a lower ALSFRS-R decline in the IFB-088 arm in the FAS and PP populations 

in the post hoc analysis conducted to compensate for an inclusion bias disadvantaging IFB-088: the slowing of ALSFRS-R decline over the 6-month TRIAL study in the PP population reached the pre-specified 2-sided level of 
significance of 0.20 (p=0.11) and is clinically meaningful. Benefits seem to be driven by a lower decline in respiratory function.

• Biomarker analysis confirms first-in-class mechanism of actions of IFB-088 on Integrated Stress Response and Oxidative Stress. IFB-088 is a multifunctional molecule able to target major cellular disease mechanisms implicated in ALS 
: TDP-43 mis-localization, oxidative stress, neurodegeneration and inflammation.
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• Randomized (2:1), double-blind, placebo-controlled, parallel-group, 
phase 2 exploratory study (NCT05508074) 

• Treatment during 6 months + 1 month follow-up

• Primary objective: To assess the safety and tolerability of IFB-088

• Secondary objectives:

• To show signals of efficacy, using ALSFRS-R, ALS-MITOS, King’s College score, respiratory function (Slow Vital Capacity 
and arterial blood gases) 

• To investigate QoL (ALSAQ-40)

• To determine PK parameters, establish a PK population model, and perform PK/PD analyses (blood sampling at the M1 
visit)

• To investigate the effect of IFB-088 on  biomarkers (neurodegeneration, inflammation and oxidative stress)

• Descriptive statistics were used for safety parameters

• Efficacy was analyzed by descriptive statistics and comparison of IFB-088 and placebo arms, with a 2-sided 𝜶 risk of 0.2. 

• Change in ALSFRS-R score from baseline to M6 was analyzed using an analysis of covariance model including treatment (IFB-
088 vs placebo), and baseline ALSFRS-R score as continuous covariates. Due to the imbalance between arms, a post hoc 
analysis of the change in the ALSFR-S total score and subscores (bulbar, motor, and respiratory) was performed at M6 using the 
same model adjusted on baseline neurofilament (NfL) on top of treatment and baseline ALSFR-S.

• Changes in ALS-MITOS and King’s College scores compared the proportion of progressors between both arms. 

• Analyses were performed in the FAS population, with missing data replaced using an Estimand defined as follows

• Missing data due to deaths from disease progression: ALSFRS-R score at M6 was imputed by the worst value (i.e. 0)

• Other reason (including death not related to disease progression):

o if ALSFRS-R score available at M3, ALSFRS-R score at M6 was imputed by linear extrapolation given baseline 
and M3 values.

o if ALSFRS-R score missing at M3, ALSFRS-R score at M6 was imputed by linear extrapolation based on the 
predicted value in the linear regression model within the treatment group to which patient was randomized

• Supportive analyses were performed in the PP population

Results
Patients

61 patients were screened, 51 were randomized (28 in France and 23 in Italy) and 37 completed the study. Reasons for the 14 premature 
discontinuations were death while on study (n=7), consent withdrawal (n=3), patient wrongly randomized (n=1), poor compliance (n=1), ICU 
hospitalization (n=1), worsening of clinical condition (n=1). In total, 41 patients had data available at 6 months, and the Per Protocol (PP) population 
comprised 40 patients.
All patients were Caucasians. Main baseline characteristics are shown on Table 1. They were well balanced between the 2 arms except for the sex ratio 
with a higher proportion of men in the placebo arm, and for the ALS severity, slightly more pronounced in the IFB-088 arm (higher mean and median 
progression rates, lower mean and median ALSFRS-R scores, higher NfL levels).

Table 1: Baseline characteristics

Safety
• Mean study duration was 196.0 (SD: 51.1) and 226.2 (SD: 7.1) days, mean total treatment duration was 161.7 (SD: 40.9) and 184.1 (5.4) days in 

the IFB-088 and in the placebo groups, respectively.

• Mean treatment compliance was 99.7 % (SD: 3.6) and 98.8 % (SD: 2.7) in the IFB-088 and in the placebo groups, respectively.
• In total, 7 deaths occurred during the study, including 5 and 2 in the IFB-088 and placebo arms respectively. Two sudden deaths, occurring in the 

IFB-088 arm were deemed possibly related to study drug since the exact cause of death could not be identified in the absence of autopsy. 
Fourteen SAEs were reported by 12 patients. The rate of SAEs was similar in both arms (23.5 %). In general, most AEs were mild or moderate in 
intensity. All grade gastrointestinal AEs were more frequent in the IFB-088 arm than in the placebo arm (35.3 vs 11.8 %). No AE led to study 
withdrawal. 

Table 2: Summary of adverse events, FAS population, n=51

Efficacy

Biomarkers
The 6-month treatment with IFB-088 significantly reduced: 
- the increase of p75ECD level in urine (neurodegeneration biomarker); 
- the increase of Neopterin level in urine (inflammation biomarker); 
- the level of TGF-β1 in plasma (inflammation biomarker); 
- the level of TDP-43 in plasma exosomes, reflecting the decrease of TDP-43 cytoplasmic mislocalization in ALS patients.

Table 3: Estimated mean difference on the 
change of the ALSFRS-R score from V0 to 6 
months – Primary analysis *Adjustment on treatment and 

baseline ALSFRS-R score

Table 4: Estimated mean difference on the 
change of the ALSFRS-R score from V0 to 6 
months – Post hoc analysis **Adjustment on treatment,  

baseline ALSFRS-R score and NfL baseline

Table 5: Estimated mean difference on 
the change of the ALSFRS-R subscore 
from V0 to 6 months – Post hoc analysis

• In the primary analysis, the comparison of ALSFRS-R scores did not show statistically significant differences in the FAS population. In the PP 
population (n=40), IFB-088 behaved better than placebo, with a p-value close to the predefined significance level (p=0.209 vs 0.200) (Table 3). 

• The observed imbalance between treatment groups at baseline suggested that patients in the IFB-088 arm entered the study in a more severe 
condition. A post hoc analysis was performed to compensate for this imbalance by adjusting on NfL on top of ALSFRs-R and treatment. It showed a 
lower decline in IFB-088 arm in the FAS and PP populations. The clinically meaningful slowing of ALSFRS-R decline reached the pre-specified 2-sided 
level of significance of 0.20 (p=0.11) in the PP population (Table 4).

• ALSFRS-R subscores (bulbar = sum of items 1 to 3, motor = sum of items 4 to 9, respiratory = sum of items 10 to 12) suggested a positive effect of 
IFB-088 on respiratory items (Table 5)

• Decline in SVC was lower in the IFB-088 arm although the difference was not statistically significant (-22.8 vs -28.1 points, adjusted mean difference: 
5.31 (95%CI: -9.72; 20.34), p=0.481

• The differences in rates of non-progressors according to King’s College and ALS MITOS scores were not statistically significant. 
• ALSAQ-40 scores increased in a similar manner in both groups, showing worsening over time (+ 25.4 ± 23 points in IFB-088 arm, n=23 vs 21.2 ± 19.3 

points in placebo arm, n=16)

It allowed slowing:
- The decrease of 8-OHdG level in urine (oxidative stress biomarker). 
- The decrease of UPR/ISR molecular markers, such as chaperones Bip and DnaJC7
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