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Niemann-Pick disease type C (NPC) is a rare, autosomal recessive, neurodegenerative disease 
associated with a wide variety of progressive neurological manifestations. Miglustat has 
demonstrated efficacy to delay progressive neurological deterioration in patients with NPC. We 
conducted a multicenter, open-label, single-arm, phase IV, post-approval commitment study to 
evaluate the efficacy and safety of miglustat among Chinese patients with NPC. Eligible patients 
were aged ≥ 4 years with an established diagnosis of NPC with two type C1 or C2 pathogenic 
markers or one marker with a positive biomarker (oxysterol, lysosphingolipids, or bile acids) and 
high clinical suspicion of NPC. Patients received oral miglustat ranging from 100 mg twice daily 
to 200 mg three times daily. The primary outcome was change in horizontal saccadic eye movement 
parameters from baseline to week 52. Seventeen patients were enrolled (median age: 14.0 years). 
From baseline to week 52, mean saccadic peak acceleration and velocity increased by 19.2% and 
12.5%, respectively, while mean peak duration and linear regression decreased by 6.5% and 15.6%, 
respectively. By week 52, ambulation, manipulation, language, swallowing, and ocular movements 
had improved or stabilized versus baseline. All patients experienced treatment-emergent adverse 
events (TEAEs). Treatment-related TEAEs were reported in 12 patients with the most common being 
diarrhea (n = 12). Two patients died due to accidental death and asphyxia unrelated to miglustat 
treatment. This study demonstrated disease stabilization in Chinese patients with NPC receiving 
miglustat. Safety findings were consistent with miglustat's known safety profile. The study was 
registered at ClinicalTrials.gov (NCT03910621).

1. Introduction

Niemann-Pick disease is an autosomal recessive, genetic, 
lysosomal lipid storage disorder caused by the deposition 
of a group of sphingomyelins (1). Niemann-Pick 
disease type C (NPC) is characterized by intracellular 
lipid transport defects and secondary pathological 
accumulation of free cholesterol, sphingomyelin, and 
glycosphingolipids within lysosomes/endosomes in 
various tissues and organs, but most widely in the brain 
(1,2). The clinical presentation of NPC is heterogenous; 
the liver, spleen, lungs, and nervous system are often 
involved in NPC, and the disease symptoms commonly 

include mental and motor regression, ataxia, and 
cataplexy (1). Clinical neurological manifestations of 
NPC include vertical supranuclear gaze palsy, ataxia, 
dysarthria, dysphagia, dystonia, epileptic seizures, 
progressive dementia, psychotic symptoms, and 
cataplexy (1). The clinical manifestations of the disease 
in the nervous system are continuously progressive 
without interruption (1).
 Individuals with NPC can be categorized according 
to the type and age of onset of first neurological 
symptoms, i.e., neonatal (≤ 2 months), early infantile 
(> 2 months to 2 years old), late infantile (> 2-6 years 
old), juvenile (> 6-15 years old), and adolescent/adult 
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(> 15 years old) (1). In newborns, the disease will 
often result in death within a short period of time (1). 
Compared with the late-infantile neurologic onset form, 
pediatric individuals with the severe neurologic early-
infantile form experience rapid disease progression (1). 
Individuals with juvenile neurologic onset typically 
survive until adolescence or later (1), but individuals 
with advanced-stage disease are often disabled, suffer 
from dementia, and require tube feeding. This form 
of the disease is associated with a significant mental 
and economic burden to the individuals themselves, 
and their caregivers, families, and society (1,3,4). In 
Europe, NPC has an estimated incidence of between 
1:100,000-120,000 live births (1,5-7), while in the 
United States, the prevalence is approximately one case 
per million people (8). However, currently there are 
no reports on the incidence rate of NPC in the Chinese 
population (9).
 Miglustat is currently the only approved therapy in 
the European Union (EU)/European Economic Area 
(EEA) and China for the management of progressive 
neurological deterioration in adults and children with 
NPC (10-12). There are no alternative treatments 
available for NPC in China beyond those which 
provide symptomatic relief. Miglustat is a competitive 
and reversible inhibitor of the glucosylceramide 
synthase enzyme (involved in the synthesis of most 
glycosphingolipids) (11,13), α-glucosidases I and II 
(key enzymes involved in intracellular processing of 
glycoproteins), non-lysosomal β-glucocerebrosidase, 
and intestinal disaccharidases (11,14). Moreover, 
miglustat can pass through the blood-brain barrier, 
reversibly inhibiting glucosylceramide synthetase, thus 
preventing the accumulation of glycosphingolipids 
in lysosomes (11,13). Miglustat received approval 
based on the data of an international, non-blinded, 
randomized controlled phase III clinical trial involving 
29 patients with NPC. This study showed that miglustat 
could improve the horizontal saccadic eye movement 
(HSEM) velocity, and improve or delay deterioration 
of neurological symptoms in cognitive function, 
swallowing function, and walking ability (13). A 
retrospective observational cohort study conducted 
in 12 countries (excluding China) also showed an 
improvement or stabilization of neurological symptoms 
in 66 individuals with NPC who were treated with 
miglustat (15). In addition, clinical studies and 
case reports have shown that some individuals with 
early neurological signs of NPC who were treated 
with miglustat achieved either stabilized or delayed 
progressive neurological symptoms (16-19).
 This post-approval commitment study was conducted 
to further evaluate the efficacy and safety of miglustat 
among Chinese individuals with NPC over a 12-month 
treatment period.

2. Patients and Methods

2.1. Study design and patients

This was a prospective, multicenter, open-label, single-
arm, 52-week, phase IV confirmatory study (Figure 
1A). The primary objective was to evaluate the safety 
and effectiveness of miglustat on the rate of disease 
progression and disease stabilization, by measuring 
changes in HSEM parameters that are highly correlated 
with disease progression in patients with NPC.
 The inclusion criteria for patients included: aged 
≥ 4 years; an established diagnosis of NPC (with two 
type C1 or C2 pathogenic markers or one marker with 
a positive biomarker [oxysterol, lysosphingolipids, or 
bile acids]) and high clinical suspicion of NPC; ability 
to perform the tests for the HSEM and vertical saccadic 
eye movements; and ability to swallow the study drug. 
Patients were permitted to receive any prior concomitant 
therapies, with the exception of concomitant eliglustat, 
benzodiazepines, any other drugs potentially influencing 
eye movements or any of the secondary outcome 
measures, or any other potentially disease-modifying 
investigational drug. A full list of inclusion and exclusion 
criteria are in the Supplemental Material (https://
www.irdrjournal.com/action/getSupplementalData.
php?ID=224). Patients received oral miglustat ranging 
from 100 mg twice daily to 200 mg three times daily. 
The recommended dose was 200 mg three times daily 
based on previous studies of individuals with NPC and 
other neuronopathic glycosphingolipid storage disorders 
(13). The starting dose for patients with mild or moderate 
renal impairment was 200 mg twice daily or 200 mg 
once daily, respectively. For patients aged < 12 years, the 
starting dose was calculated according to body surface 
area.
 This study was conducted in accordance with the 
ethical principles that originate from the Declaration 
of Helsinki, consistent with the International Council 
for Harmonization Good Clinical Practice guidelines 
(20), and all applicable local laws and regulations. The 
study protocol and amendments were reviewed by an 
Independent Ethics Committee at each study center 
(Supplemental Table S1, https://www.irdrjournal.
com/action/getSupplementalData.php?ID=224). All 
adult patients and the parents or legally designated 
representatives of pediatric patients (and assent from 
developmentally capable children) provided written 
informed consent to participate in the study.

2.2. Study endpoints

The primary outcome measure was the change in 
HSEM parameters from baseline to the end of treatment 
visit (week 52). Secondary outcome measures included 
the change in Pineda Disability Scale scores from 
baseline to week 52, the safety and tolerability of 
miglustat, and changes in height and body weight for 
pediatric patients.
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abnormalities. Body weight was measured at Screening 
and at each visit, and height was measured at Screening, 
week 26, and week 52.
 Adverse events (AEs) were monitored and treatment-
emergent AEs (TEAEs) were defined as AEs with onset 
date/time ≥ start date/time of study medication and ≤ 30 
days after end of treatment, whether or not considered 
by the investigator as related to study medication. In 
cases where it could not be determined whether an AE 
was treatment-emergent, the AE was categorized as 
treatment-emergent. Other safety assessments included 
physical examinations, vital signs, and laboratory 
parameters.

2.4. Statistical methods

Approximately 19 patients with NPC were planned 
for enrollment in this study to ensure that 15 patients 
were treated with miglustat for a duration of 12 
months (considering a possible 20% drop-out rate), as 
requested by the Chinese National Medical Products 
Administration. This single-arm study was descriptive in 
nature, and no formal statistical hypothesis or inference 
was made. The 95% confidence intervals (CIs) were 
estimated for the absolute mean change from baseline 

2.3. Assessments

All efficacy parameters were measured from baseline 
to each visit (to weeks 13, 26, 39, and 52). A visit 
window of ± 7 days was allowed for all visits and a 
follow-up safety visit was performed 30 ± 2 days after 
the date of the last treatment dose. In case of premature 
discontinuation of treatment, the end of treatment visit 
was scheduled at the earliest opportunity, but no later 
than 7 days after the last dose of treatment. The absolute 
change and percentage change in HSEM parameters were 
assessed from baseline to each visit, including saccadic 
peak acceleration, mean velocity, peak duration, linear 
regression slopes, and line slopes of the ocular motor 
parameters. The HSEM parameter values were calculated 
by EyeSeeCam software (EyeSeeTec GmbH, Germany) 
and were then entered into the electronic data capture 
system. The change in Pineda Disability Scale score was 
a total additive score of six items of ambulation (scored 
from 0 to 5), manipulation (scored from 0 to 4), language 
(scored from 0 to 5), swallowing (scored from 0 to 4), 
seizures (scored from 0 to 3), and ocular movements 
(scored from 0 to 3). The total score ranged from 0 to 24, 
with a higher score indicating poorer condition. An item 
score of zero indicated no symptom or an absence of 

Figure 1. (A), Study design; (B), CONSORT flow diagram. Patients who prematurely discontinued the study treatment entered a PTOP, which 
lasted for at least 30 days after the last study drug intake. Expected duration of participation of each participant was up to 56 weeks (52 weeks 
treatment period + 30 days of PTOP). aAll patients who received study treatment and had not presented with a protocol deviation that could affect 
the assessment of the primary endpoint. bAll patients who received at least one dose of study medication. D: day; EOS: end of study; EOT: end of 
treatment; FAS: full analysis set; PPS: per protocol analysis set; PTOP: post-treatment observation period; SS: safety analysis set; V: visit; W: week.
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and the percentage change mean from baseline on all 
efficacy variables. No imputation was made for the 
missing efficacy data.
 The efficacy analysis was based on the full analysis 
set (FAS) that was defined as all enrolled patients who 
completed the Screening period. The per protocol 
analysis set (PPS), that comprised all patients who 
received study treatment who did not present a protocol 
deviation that could affect the assessment of the primary 
endpoint, supported the efficacy analysis. The safety 
analysis set (SS) included all patients who received at 
least one dose of study treatment.

3. Results

3.1. Patients

A total of 17 patients were enrolled between April 3, 
2020, and March 29, 2022, at two centers in China. The 
FAS, PPS, and SS in this analysis comprised 17 patients 
with NPC who received at least one dose of miglustat, as 
none of these patients had any protocol deviations that 
affected the primary endpoint assessment. The majority 
of patients (n = 12, 70.6%) had one pathogenic mutation 
in NPC1 with a positive biomarker test and high clinical 
suspicion of NPC, while the remaining five patients 
(29.4%) had two pathogenic mutations in NPC1. Median 
age was 14.0 (range, 6.0-33.0) years, 47.1% of patients 
were female, and all patients were from China (Table 1). 
At Screening, four patients (23.5%) reported a history 
of medical conditions and three (17.6%) patients had 
received prior therapy.

3.2. Treatment exposure

In total, 14 (82.4%) patients completed the 52-
week treatment period and three patients (17.7%) 
discontinued miglustat early. The primary reasons for 
early discontinuation were death (n = 2, 11.8%) and 
participant withdrawal (n = 1, 5.9%; Figure 1B). During 
the study, 70.6% (n = 12) of the patients received 
miglustat 200 mg three times daily, and the remainder 
received 100 mg three times daily (n = 4, 23.5%), 200 
mg twice daily (n = 2, 11.8%), or 100 mg twice daily (n 
= 1, 5.9%). Overall, 82.4% (n = 14) of patients received 
80-120% of the planned dose. The overall median 
duration of miglustat exposure was 370 (range, 110-373) 
days, with most patients (n = 14, 82.4%) having > 360 
days of exposure.

3.3. Efficacy

3.3.1. HSEM parameter analysis

The following HSEM parameter measures include those 
from the FAS population while the PPS population 
showed a similar trend to the FAS population 

(Supplemental Table S2, https://www.irdrjournal.com/
action/getSupplementalData.php?ID=224).

3.3.1.1. Saccadic peak acceleration

An increase in mean saccadic peak acceleration was 
observed from baseline in the patients completing 52 
weeks of miglustat therapy (Figure 2A and 2B). The 
mean saccadic peak acceleration increased by 20.7% 
across the treatment period (95% CI: 7.2 to 34.3%; 
absolute mean change: 2,594.1 [standard deviation (SD): 
2,943.7] deg/sec2) at week 13 (n = 16); 6.9% (95% CI: 
-15.2 to 29.0%; absolute mean change: 1,029.2 [SD: 
4,528.5] deg/sec2) at week 26 (n = 14); 10.6% (95% 
CI: -7.1 to 28.4%; absolute mean change: 1,748.1 [SD: 
4,415.3] deg/sec2) at week 39 (n = 14); and 19.2% (95% 
CI: 11.7 to 26.74%; absolute mean change: 2,900.4 
[SD: 1,923.4] deg/sec2) at week 52 (n = 13) from the 
mean baseline value of 14,555.7 (95% CI: 11,786.2 to 
17,325.3) deg/sec2 (n = 17).

3.3.1.2. Mean velocity

The mean velocity values increased from baseline during 
the 52-week treatment period (Figure 2C and 2D). The 
mean velocity increased by 17.88% across the treatment 
period (95% CI: -5.3 to 41.0%; absolute mean change: 9.0 
[SD: 30.0] deg/sec) at week 13 (n = 16); 11.3% (95% CI: 
-17.0 to 39.7%; absolute mean change: 3.7 [SD: 33.3] 
deg/sec) at week 26 (n = 14); 14.3% (95% CI: -6.0 to 
34.6%; absolute mean change: 7.9 [SD: 25.0] deg/sec) 

Table 1.  Participant demographics and baseline 
characteristics (FAS)

Characteristics

Age, years
     Mean (SD)
     ≤ 6 years
     > 6 and ≤ 15 years
     > 15 years
Sex
     Male
     Female
Race
     Asian
Pathogenic mutation
     Two pathogenic mutations in NPC1
     One pathogenic mutation in NPC1 + a positive
     biomarker + high clinical suspicion of NPC
Prior medication
Concomitant medication
Any medical history
     Hyperuricemia
     Epilepsy
     Hypothyroidism
Medical history of special interest
     Epilepsy

Total (n = 17)

15.1 (6.6)
     1 (5.9)
     9 (52.9)
     7 (41.2)

     9 (52.9)
     8 (47.1)

   17 (100.0)

     5 (29.4)
   12 (70.6)

     3 (17.7)
   17 (100.0)
     4 (23.5)
     2 (11.8)
     2 (11.8)
     1 (5.9)

     2 (11.8)

Data are reported as n (%) unless otherwise specified. FAS: full 
analysis set; NPC: Niemann-Pick disease type C; NPC1: Niemann-Pick 
disease type C1 gene; SD: standard deviation.
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at week 39 (n = 14); and 12.5% (95% CI: -7.0 to 32.0%; 
absolute mean change: 8.8 [SD: 21.4] deg/sec) at week 
52 (n = 13) in comparison with the mean baseline value 
of 81.5 (95% CI: 66.0 to 97.0) deg/sec (n = 17).

3.3.1.3. Peak duration

A decrease in mean peak duration parameter was 
observed from baseline to all visits (except at week 26) 
across the 52-week treatment period (Figure 2E and 
2F). The mean change in peak duration was -9.3% (95% 
CI: -16.8% to -1.7%; absolute mean change: -6.1 [SD: 
9.0] sec) at week 13 (n = 16); 4.1% (95% CI: -17.7 to 
25.9%; absolute mean change: 2.0 [SD: 21.6] sec) at 
week 26 (n = 14); -9.9% (95% CI: -17.6% to -2.2%; 
absolute mean change: -5.8 [SD: 8.2] sec) at week 39 
(n = 14); and -6.5% (95% CI: -19.0 to 6.0%; absolute 

mean change: -4.1 [SD: 11.3] sec) at week 52 (n = 13) 
from a mean baseline value of 59.6 (95% CI: 54.6 to 
64.6) sec (n = 17).

3.3.1.4. Linear regression slopes

A reduction in mean linear regression slopes was 
observed from post-baseline during the 52-week 
treatment period; however, this was not consistent across 
all assessment visits (Figure 2G and 2H). The mean 
percentage change in linear regression slope was -8.2% 
(95% CI: -19.9 to 3.5%; absolute mean change: -0.01 
[SD: 1.2] ms/deg) at week 13 (n = 16); 24.3% (95% CI: 
-52.2 to 100.82%; absolute mean change: 0.1 [SD: 3.2] 
ms/deg) at week 26 (n = 14); 22.7% (95% CI: -23.2 to 
68.6%; absolute mean change: 0.4 [SD: 1.5] ms/deg) at 
week 39 (n = 14); and -15.6% (95% CI: -30.9% to -0.2%; 

Figure 2. Mean HSEM parameters (left panels) and percentage change (right panels) from baseline to week 52 (including all time points). 
(A,B), Saccadic peak acceleration; (C,D), velocity; (E,F), Peak duration; (G,H), Linear regression slope. %CFB: percentage change from 
baseline (FAS); CI: confidence interval; FAS: full analysis set; HSEM: horizontal saccadic eye movement; SD: standard deviation.
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absolute mean change: 0.2 [SD: 2.0] ms/deg) at week 52 
(n = 13), when compared with the mean baseline value 
of 2.4 (95% CI: 1.1 to 3.7) ms/deg (n = 17).

3.3.2. Pineda Disability Scale analysis

The Pineda Disability Scale score had a numerical 
improvement in ocular movements with a mean 
decrease of 0.4 (on a scale of 0-3) at week 52 from 
baseline (Figure 3). Other components of the Pineda 
Disability Scale also showed sustained response or 
minor numerical improvements in manipulation, 
language, swallowing, and seizures, although the 
changes in scores (range of changes from 0.1 to 0.4 on 
scales from 0-3 to 0-4) were less than those observed in 
ocular movements.

3.3.3. Height and body weight among pediatric patients

Among the 12 (70.6%) patients aged < 18 years, the 
mean values for height showed an increase during post-
baseline periods when compared with the baseline period 
(Supplemental Table S3, https://www.irdrjournal.com/
action/getSupplementalData.php?ID=224). The mean 
height was 149.2 cm (SD: 22.7; absolute mean change: 
1.2 [SD: 1.0] cm) at week 26 (n = 10) and 153.3 cm 
(SD: 21.3; absolute mean change: 2.6 [SD: 1.8] cm) 
at week 52 (n = 9), compared with the mean baseline 
value of 147.3 (SD: 21.8) cm (n = 12). For weight, the 
changes were minimal during post-baseline periods 
when compared with the baseline period (Supplemental 
Table S3, https://www.irdrjournal.com/action/
getSupplementalData.php?ID=224).

Figure 3. Mean of Pineda Disability Scale scores. (A), Ambulation; (B), Manipulation; (C), Language; (D), Swallowing; (E), Seizure; (F), Ocular 
movements; (G), Total score from baseline to week 52 (including all time points) (FAS). Mean (± SD) values are shown. Fourteen patients completed 
week 52 of treatment; however, Pineda Disability Scale data for one patient are missing. FAS: full analysis set; SD: standard deviation.

https://www.irdrjournal.com/action/getSupplementalData.php?ID=224
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3.4. Safety

All 17 patients (100.0%) experienced at least one 
TEAE during the study. The most commonly reported 
TEAE was diarrhea (n = 12, 70.6%). Other commonly 
(≥ 2 patients) reported TEAEs were upper respiratory 
tract infection (n = 7, 41.2%), hyperuricemia (n = 4, 
23.5%), and epistaxis (n = 3, 17.6%); abdominal pain, 
anal incontinence, large intestine infection, tremor, 
pyrexia, weight reduction, insomnia, leukocytosis, 
aggravation of NPC, and abnormal hepatic function 
were each reported in two patients [11.8%] (Table 2). 
Severe TEAEs occurred in four (23.5%) patients and 
these included pneumonia, asphyxia, accidental death, 
and Henoch-Schönlein purpura (each reported in one 
participant [5.9%]). Serious TEAEs were reported 
in five patients (29.4%); asphyxia, accidental death, 
malnutrition, pneumonia, and Henoch-Schönlein 
purpura were reported in one participant each and none 
were considered related to miglustat treatment. Two 
patients died due to accidental death and asphyxia, 
which were not considered to be related to miglustat 
treatment.
 In total, 12 (70.6%) patients experienced TEAEs that 
were considered related to miglustat treatment, the most 
common of which were diarrhea (n = 12; 70.6%) and 
insomnia (n = 2, 11.8%; Table 2). Overall, five patients 
(29.4%) had TEAEs leading to interruption of miglustat 
treatment, of which four events were deemed treatment-
related. The percentage of patients with TEAEs leading 
to discontinuation of miglustat treatment was 11.8% 
(n = 2); these two patients experienced fatal TEAEs 
(accidental death and asphyxia) that were not considered 
related to miglustat treatment per investigator's 
assessment.
 There was a small mean change in hematological 
parameters between baseline and post-baseline periods 
(Supplemental Table S4, https://www.irdrjournal.com/
action/getSupplementalData.php?ID=224). During the 

study, no marked differences in the mean changes of 
chemistry parameters were observed.

4. Discussion

This post-approval commitment study assessed the safety 
and efficacy of miglustat in 17 individuals with NPC. 
Without treatment, the manifestations of the disease 
continuously worsen without interruption (1). Results 
from the current study showed consistent findings 
with previous studies, suggesting that miglustat delays 
the progression of NPC and has manageable toxicity 
(13,16,18).
 In neurometabolic disorders such as NPC, where 
multiple organ involvement is frequently seen, ocular 
motor problems can help demonstrate the severity or 
clinical progression (13). The choice of HSEM as the 
primary outcome measure in this study was dictated by 
knowledge of the disease evolution in NPC, in which, 
typically, vertical saccadic eye movements are affected 
earlier than HSEM (21). As demonstrated in previous 
studies, vertical saccadic eye movements are usually 
already severely affected at the time of diagnosis, and 
vertical gaze palsy is frequently present (13). In the 
present study, the mean saccadic peak acceleration and 
velocity increased by 19.2% and 12.5%, respectively, 
between baseline and week 52, while the mean peak 
duration and mean linear regression slope decreased 
by 6.5% and 15.6%, respectively, during the same 
period. Overall, this suggests that patients who received 
miglustat treatment experienced an improvement in 
HSEM, although this was not statistically evaluated. The 
mean ambulation, manipulation, language, swallowing, 
seizure, and ocular movement scores improved or 
stabilized between baseline and week 52. These data are 
consistent with the findings of the international, non-
blinded, randomized controlled clinical study, which 
recruited 29 individuals with NPC and showed that 
miglustat could improve the individuals' HSEM velocity 
and improve or delay the deterioration of neurological 
symptoms in cognitive function, swallowing function, 
and walking ability (13). Data from an observational 
retrospective cohort study of 66 patients, across 25 expert 
centers, similarly demonstrated the stabilization and 
improvement of neurological symptoms as measured by 
four key parameters of neurological disease progression 
in NPC (ambulation, manipulation, language, and 
swallowing) following miglustat treatment (12,13,15). 
Similar findings were also observed in a prospective 
study of five children who received miglustat treatment 
for up to 6 years, although there was a trend towards 
deterioration after 5 years of treatment (18).
 The TEAEs reported in this study were generally 
consistent with the known safety profile of miglustat (13), 
with the most prevalent TEAE of diarrhea being reported 
in 70.6% of patients. Sporadic occurrences of diarrhea 
were also observed in previous studies of miglustat and 

Table 2. Summary of TEAEs by relationship to miglustat 
(preferred term) reported by at least two patients (SS)

TEAEs

Any cause
Diarrhea
Anal incontinence
Upper respiratory tract infection
Hyperuricemia
Tremor
Pyrexia
Epistaxis
Insomnia
Leukocytosis
Niemann-Pick disease
Hepatic function abnormal

Not related to 
miglustat

17 (100.0)
3 (17.6)
2 (11.8)
7 (41.2)
4 (23.5)
2 (11.8)
2 (11.8)
3 (17.6)

0
2 (11.8)
2 (11.8)
2 (11.8)

Data are reported as n (%). SS: safety analysis set; TEAE: treatment-
emergent adverse events.

Related to 
miglustat

12 (70.6)
12 (70.6)
  0
  0
  1 (5.9)
  0
  0
  0
  2 (11.8)
  0
  0
  0

https://www.irdrjournal.com/action/getSupplementalData.php?ID=224
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it has been theorized that this occurs when sweets and/
or milk-based foods are consumed (12,18,19). However, 
information on the diet of patients was not recorded in 
this study. Most patients could tolerate treatment (the 
majority of TEAEs were mild [100.0%] or moderate 
[76.5%] in intensity), with only 11.8% discontinuing 
miglustat due to TEAEs unrelated to miglustat treatment.
 The safety profile of miglustat observed in the 
present study is consistent with that reported from 11 
clinical trials of 247 patients, including 40 individuals 
with NPC, who received miglustat doses of 50-200 mg 
three times daily for an average duration of 2.1 years (12). 
Taken together, evidence from the current and previous 
studies shows that AEs following miglustat treatment are 
generally of mild-to-moderate severity (12). Weight loss, 
which is a frequent well-known side effect of miglustat 
treatment, was only reported in 11.8% of patients in 
the present study, whereas in the previous studies 55% 
of patients experienced TEAEs of weight loss 6–12 
months after treatment initiation (12). The reason for this 
discrepancy is uncertain but it is likely that after more 
than a decade's worth of clinical experience, weight 
management practices for individuals receiving miglustat 
treatment have improved.
 The selected study design was based on the best 
available knowledge and guidance from previously 
conducted studies, and the study evaluations used a broad 
approach with careful assessment of a large number of 
variables. Due to the progressive nature of NPC and its 
severity, together with the unblinding effect anticipated 
from the characteristic gastrointestinal side effects of 
miglustat and the use of objective endpoint measures, 
an open-label design was considered appropriate. These 
data should be considered in the context of the limited 
sample size and short duration of observation.
 Currently, miglustat is the only approved disease-
modifying treatment for NPC (22,23). No other approved 
therapies reverse the progressive deterioration of the 
nervous system that characterizes NPC (22), and health 
authority guidelines have not provided advice on suitable 
efficacy criteria or outcome measures to be tested in 
clinical studies. To the best of our knowledge, our study 
is the first clinical study to evaluate miglustat in patients 
with NPC in China. A search on both major English and 
Chinese medical literature databases for miglustat in 
Chinese patients with NPC only returned case studies. 
This further highlights that the results from our study 
provide more evidence for clinical practice in China by 
demonstrating that miglustat is efficacious and has a 
well-established and manageable safety profile.
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