
Pepinemab – Anti-SEMA4D Antibody
Treatment for Huntington’s Disease
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SIGNAL: RANDOMIZED PLACEBO-
CONTROLLED TRIAL IN SUBJECTS 
WITH EARLY HD

Key Study Objectives

Safety and tolerability Co-primary endpoints: 
HD-CAB and Clinical 
global impression of 

change (CGIC)

Secondary and 
Exploratory including 

Brain imaging 
measures

Cohort B
Group 2

Prodromal

Double-blind
Treatment with 

Pepinemab (VX15)

Double-blind
Treatment with 

Pepinemab (VX15)

Database lock and 
analysis 

Database lock and 
analysis

179 early manifest subjects
Randomized 1:1 

Drug:Placebo
TFC 11-13

Cohort B
Group 1

Early Manifest

86 Late Prodromal subjects
Randomized 1:1 

Drug:Placebo

1 month safety 
follow-up

1 month safety 
follow-up

18 months

18 months
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88

90PEPI

PBO

Baseline Month 2 Month 6 Month 12 Month 17

Improve

Worsen

80 79

80 79

Treatment Groups

Study Months

HD-CAB Composite Index of 6 Cognitive Assessments
LS Mean 

Difference 
Estimate (95% CI)

One-sided          
p-value

Favors 
PEPI

Critical value

0.13 (0.03, 0.23) 0.007 Yes
Yes

[0.025]

HD-CAB Composite Index:

Co-Primary: Two-item HD Cognitive Assessment

COGNITIVE ASSESSMENT BATTERY (HD-CAB)
Early Manifest HD: Intent to treat population (mITT)
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LS Mean 
Difference 

Estimate (95% CI)

One-sided          
p-value

Favors 
PEPI

Critical value

OTS: 
-1.98 (-4.00, 0.05)

PTAP:
1.43 (-0.37, 3.23)

0.028 

0.060 

Yes
Yes

[0.025]



HD-CAB STRATIFIED BY BASELINE MoCA
(Montreal Cognitive Assessment, Post-hoc Subgroup Analysis)
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mITT
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MoCA < 26 MoCA ≥ 26

LS Mean Estimate (SE), month 17 
mITT: 0.13 (0.05), p=0.007 MoCA <26: 0.24 (0.08), p=0.0025 MoCA ≥26: 0.06 (0.06), p=0.197



The larger the difference between LSQ mean difference (PEPI-PBO) in subgroup MoCA<26 and MoCA≥26,
the greater the assymetric distribution between the two subgroups and the greater the impact of stratification
on p-values. In the absence of asymmetry, stratification has a negative impact on p=value because it makes 
group size smaller. Hence, OTS, which measures executive function, a cognitive domain that appears to decline
earlier in disease progression than PTAP, which measures processing speed, has a p-value that increases with 
stratification whereas the PTAP p-value declines (improves significance). This is particularly striking for the 
HD-CAB Composite at month 6.

5

Stratification by MoCA has different impact on 
different cognitive domains 

Population LS mean difference (SE) PEPI-PBO month 17 p-value

HD-CAB OTS PTAP HD-CAB OTS PTAP

MoCA<26 n=32 0.244 (0.08) -1.872 (1.44) 1.89 (1.10) 0.0025 0.099 0.044

MoCA≥26 n=47 0.055 (0.06) -1.730 (1.34) 1.086 (1.32)

Total mITT n=79 0.007 0.028 0.060



TOTAL MOTOR SCORE (TMS) STRATIFIED BY BASELINE MoCA
(Montreal Cognitive Assessment, Post-hoc Subgroup Analysis)
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mITT MoCA < 26 MoCA ≥ 26



Presence of problem 

behavior 

at Visit 17

PBO

n/N (%)

PEPI

n/N (%)

One-Sided

p-value

(+ Favors PEPI)

Apathy 33/83 (39.76) 19/82 (23.17) 0.017 (+)

Depression 28/83 (33.73) 16/82 (19.51) 0.030 (+)

Irritability 35/83 (42.17) 32/82 (39.02) 0.41 (+)

Anxiety 40/83 (48.19) 40/82 (48.78) 0.60 (-)

Several HD studies suggest 
that among behavioral 
measures apathy severity 
correlates best with disease 
progression and correlates 
with cognition
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Subjects were less likely to 
experience decline in CGIC 
following treatment with 
pepinemab compared to 
placebo.

This difference was evident in 
subjects with somewhat more 
advanced disease (TFC 11).

CGIC – Subjects with 
Baseline UHDRS TFC 11

CGIC – Subjects with 
Baseline UHDRS TFC 12 and 13

P=0.041^

^nominal one-sided p-value, Fisher’s 
exact test for worsening score

71
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44
%

47
%

45
%
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CO-PRIMARY 2: CGIC
Post-hoc Subgroup Analysis, Early Manifest HD



PEPINEMAB REDUCES BRAIN ATROPHY
Volumetric MRI– Boundary Shift Integral Analysis
Early Manifest HD
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CBSI (caudate atrophy) VBSI (ventricular expansion)

LS Mean Difference Estimate (95% CI):
CBSI: -1.54 (-2.79, -0.29); 

p = 0.017
VBSI:-2.47 (-5.04, 0.10); 

p = 0.060



PEPINEMAB IS DETECTED AT PROJECTED LEVELS IN CSF
PK/PD
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Most subjects dosed with 
pepinemab have at least saturating 

levels (100-300 ng/ml) in CSF

sSEMA4D increases in subjects 
dosed with pepinemab –

suggesting target engagement
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MECHANISM OF 
ACTION STUDIES



SEMA4D is upregulated in neurons during disease progression
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Human autopsy sections 
of frontal lobe
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GLUT-1 glucose transporter

MCT-4 lactose transporter

PLXNB1 PLXNB2

Purified human astrocyte cultures

Plexin-receptors

SEMA4D:PLXN-B1/B2 signaling
Astrocytes regulate energy substrates

rSEMA4D ± anti-SEMA4D



SEMA4D antibody blockade inhibits microglial activation 
and improves disease phenotype in preclinical models 
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2014 Neurobiology of Disease  

SEMA4D blocking antibody prevents 
activation of murine
Iba-1+ microglia at the site of 
demyelinated lesions in spinal cord.



SEMA4D:PLXN-B1/B2 signaling
Cellular cross-talk in CNS
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“we detected the activation of 
proinflammatory signatures and 
chemokine-mediated signaling in microglia 
connected to astrocytes displaying a high 
proinflammatory phenotype.”



Pepinemab treatment 
reverses loss of 
metabolic activity

*p ≤ 0.05

FDG-PET Change SUVR 
Early Manifest at Visit 18

FDG-PET Difference in % Change SUVR (PEPI-PBO)
Early Manifest at Visit 18
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FDG-PET CORRELATES WITH COGNITIVE FUNCTION
Early Manifest HD



Appendix

Science in the Service of Medicine
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DEMOGRAPHICS AND BASELINE CHARACTERISTICS

Category

Cohort B1 Cohort B2

PBO

N=88

PEPI

N=91

PBO

N=45

PEPI

N=41

Age (years) 47.5 (10.6) 50.0 (11.4) 42.7 (10.8) 47.3 (10.8)

Sex, n (%)

Female 48 (55) 44 (48) 27 (60) 23 (56)

Male 40 (45) 47 (52) 18 (40) 18 (44)

Race, n (%)

White 82 (93) 88 (97) 45 (100) 40 (98)

Black or African American 2 (2) 0 0 1 (2)

Asian 1 (1) 1 (1) 0 0

Multiple 0 1 (1) 0 0

Other 3 (3) 1 (1) 0 0

Ethnicity, n (%)

Not Hispanic or Latino 84 (95) 87 (96) 45 (100) 40 (98)

Hispanic or Latino 4 (5) 4 (4) 0 1 (2)

Education (years) 15.5 (2.3) 14.7 (2.2) 15.7 (2.7) 15.4 (2.6)

Weight (kg) 75.5 (16.2) 79.9 (22.4) 79.6 (15.3) 83.9 (20.3)

Height (cm) 170.5 (9.5) 171.8 (10.3) 170.8 (9.9) 169.7 (9.6)

BMI (kg/m2) 26.0 (5.6) 26.8 (6.0) 27.3 (5.0) 29.2 (7.1)

Time since HD symptom onset (years) 4.7 (3.7) 5.8 (4.9) 3.3 (4.3) 3.8 (4.2)

Time since clinical HD diagnosis (years) [a,b] 2.9 (3.2) 2.5 (2.6) NA NA

CAG repeat length 44.1 (3.8) 43.5 (3.1) 42.8 (2.3) 42.4 (2.7)

CAP score [c] 469.9 (95.9) 466.3 (84.6) 374.4 (72.4) 403.6 (98.1)

Abbreviations: CAG, cytosine, adenine, and guanine; CAP, 

CAG/age product; DCL, 

Diagnostic Confidence Level; HD, 

Huntington disease; HD-CAB, 

Huntington’s Disease Cognitive Assessment Battery; ITI, 

inter-tap interval; ITT, intent-to-treat; NA, 

Not applicable; OTS, 

One Touch Stockings of Cambridge; PBO, placebo; PEPI, 

pepinemab; PTAP, Paced Tapping; SD, 

standard deviation; Tap-Speed, 

speeded index finger tapping; TFC, 

Total Functional Capacity; UHDRS, 

Unified Huntington’s Disease Rating Scale.

Note(s): Column header counts and denominators are the n

umber of subjects in the ITT population. The sample sizes

are the number of subjects in the ITT population with non-

missing data.

a) Cohort B2 clinical HD diagnosis data has been exclu

ded from this table.

b) Only the year of clinical HD diagnosis is reported on

the case report form; to calculate time since HD diag

nosis, the month and day of HD diagnosis is imputed

to January 1.

c) CAP score=age×(CAG repeat length33.66). The rel

evant inclusion criterion requires a CAP   score>200.

d) Score ranging from 0 to 13; higher scores indicate

better functioning.

e) Time to a correct response (averaged over all trials

per visit); lower values indicate better performance.

f) Tapping consistency measured as the reciprocal of

the average standard deviation of the ITI durations

(over all trials per visit); higher scores indicate better

performance.

g) Calculated from observed value at baseline
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DEMOGRAPHICS AND BASELINE CHARACTERISTICS
(Continued)

Category

Cohort B1 Cohort B2

PBO

N=88

PEPI

N=91

PBO

N=45

PEPI

N=41

UHDRS-DCL at baseline, n (%)

0, 1—Normal or non-specific signs 0 0 0 0

2—May be HD signs (50%-89% confident) 0 1 (1%) 28 (62%) 25 (61%)

3—Likely HD signs (90%-98%   confident) 1 (1%) 1 (1%) 15 (33%) 13 (32%)

4—Unequivocal (>99% confident) 87 (99%) 89 (98%) 2 (4%) 3 (7%)

UHDRS-TFC at screening [d] 12.0 (0.9) 12.0 (0.8) 12.7 (0.6) 12.5 (0.8)

TFC 11 stratified subgroup 11.0 (0) 11.0 (0) -- --

TFC 12-13 stratified subgroup 12.67 (0.47) 12.41 (0.50) -- --

UHDRS-TFC at screening, n (%) [d]

TFC 11 33 (38%) 29 (32%) 4 (9%) 7 (17%)

TFC 12 18 (20%) 37 (41%) 7 (16%) 5 (12%)

TFC 13 37 (42%) 25 (27%) 34 (76%) 29 (71%)

MoCA score 26.02 (2.04) 26.14 (2.30) 26.84 (2.17) 27.56 (1.80)

MoCA <26 stratified subgroup 23.97 (0.94) 23.78 (1.07) -- --

MoCA ≥26 stratified subgroup 27.44 (1.21) 27.72 (1.34 -- --

MoCA at screening, n (%)

MoCA <26 stratified subgroup 36 (40.9%) 36 (40.0%) -- --

MoCA ≥26 stratified subgroup 52 (59.1%) 54 (60.0%) -- --

PBA-s Apathy severity n (%) [g]

Absent

Slight, questionable, or mild

Moderate

64 (73%)

20 (23%)

4 (5%)

67 (75%)

20 (22%)

2 (2%)

Caudate Brain Volume BSI (mL) [g] 5.13 (1.19) 4.83 (1.19) 5.93 (1.56) 5.92 (1.31)

Ventricular Volume BSI (mL) [g] 32.7 (18.2) 35.2 (21.8) 19.5 (12.1) 21.4 (8.5)

Abbreviations: CAG, cytosine, adenine, and guanine; CAP, 

CAG/age product; DCL, 

Diagnostic Confidence Level; HD, 

Huntington disease; HD-CAB, 

Huntington’s Disease Cognitive Assessment Battery; ITI, 

inter-tap interval; ITT, intent-to-treat; NA, 

Not applicable; OTS, 

One Touch Stockings of Cambridge; PBO, placebo; PEPI, 

pepinemab; PTAP, Paced Tapping; SD, 

standard deviation; Tap-Speed, 

speeded index finger tapping; TFC, 

Total Functional Capacity; UHDRS, 

Unified Huntington’s Disease Rating Scale.

Note(s): Column header counts and denominators are the n

umber of subjects in the ITT population. The sample sizes

are the number of subjects in the ITT population with non-

missing data.

a) Cohort B2 clinical HD diagnosis data has been exclu

ded from this table.

b) Only the year of clinical HD diagnosis is reported on

the case report form; to calculate time since HD diag

nosis, the month and day of HD diagnosis is imputed

to January 1.

c) CAP score=age×(CAG repeat length33.66). The rel

evant inclusion criterion requires a CAP   score>200.

d) Score ranging from 0 to 13; higher scores indicate

better functioning.

e) Time to a correct response (averaged over all trials

per visit); lower values indicate better performance.

f) Tapping consistency measured as the reciprocal of

the average standard deviation of the ITI durations

(over all trials per visit); higher scores indicate better

performance.

g) Calculated from observed value at baseline
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