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Important notice

This presentation contains forward-looking statements. All statements other than statements of
historical facts contained in this presentation, such as statements regarding our future results of
operations and financial position, including our business strategy, prospective products, availability
of funding, clinical trial results, product approvals and regulatory pathways, collaborations, timing
and likelihood of success, plans and objectives of management for future operations, and future
results of current and anticipated products, are forward-looking statements. These forward-looking
statements are based on our current expectations and beliefs, as well as assumptions concerning
future events. These statements involve known and unknown risks, uncertainties and other factors
that could cause our actual results to differ materially from the results discussed in the forwardlooking statements. Any forward-looking statement made by us in this presentation speaks only as
of the date of this presentation and represents our estimates and assumptions only as of the date of
this presentation. Except as required by law, we assume no obligation to update these statements
publicly, whether as a result of new information, future events or otherwise after the date of this
presentation. Orphazyme is a trademark that we own. Other trademarks appearing in this
presentation are the property of their respective holders.
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Encouraging data in Gaucher disease supports
continued development
• Topline data from a 6-month Phase 2 trial in Gaucher disease (GD) trial in Type 1 and Type
3 patients naive to treatment
• After NPC, this is the second of our trials to show a positive clinical effect of arimoclomol in a
lysosomal storage disease
– Relative reduction in serum chitotriosidase from baseline to 6 months (primary endpoint) observed, though not statistically
significant
– Marked and clinically-meaningful dose-dependent effect of arimoclomol on liver and spleen size, demonstrating effect on
underlying disease pathology

• Data further provide evidence of arimoclomol's ability to cross the blood-brain barrier
• Arimoclomol was well tolerated with slightly higher AEs/SAEs vs. placebo
• Data supports intention to proceed with pivotal stage development in Gaucher disease
– Discuss with experts and regulators

• Data further fuels our efforts in lysosomal and neurodegenerative disorders
– e.g. GD, other sphingolipidoses, GCase-deficient Parkinson's disease
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Arimoclomol: Potential game-changer for
neurodegenerative diseases

First-in-class heat shock protein (HSP) amplifier
The heat shock response is the body’s
natural defence to acute cell stress1,2
Small molecule that crosses the
blood brain barrier3,4
Exposure in >500 individuals with no
significant safety concerns identified3
Easy oral or naso-gastric administration3
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Figure shows key HSP70 effects: 1. chaperone nascent and misfolded proteins, ensuring correct folding and function; 2. dissolve protein aggregates,
potentially restoring folded and functional proteins, or ensuring removal by facilitating degradation; 3. promote lysosomal function and stabilize
lysosomal membrane, preventing cell death

Gaucher disease: a rare, inherited metabolic disorder
Gaucher Disease
Gaucher disease is the most common lysosomal storage
disease (LSD) with an estimated incidence of 1:40,000 –
1:60,0005
Caused by mutations in the GBA gene leading to misfolding and
loss of activity of the glucocerebrosidase (GCase) enzyme
Results in lipid accumulation in lysosomes, affecting cells of
major organs such as liver, spleen, brain, bone marrow
Gaucher Type I
‒ Most prevalent in Western countries (95% of cases)
‒ Up to 30%6 develop neurological symptoms later in life including
5-7% with Parkinsonism symptoms7

Gaucher Type II
Acute neuronopathic form of GD; very poor outcomes

Gaucher Type III
‒ Most prevalent across rest of world
(China: 95%, Japan: 60%, India: 30%8)
‒ Chronic neuronopathic GD with 100% CNS involvement9,10
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There is an unmet medical need to address
neurological symptoms in Gaucher
• Approved therapies are available for GD but they do
not address neurological symptoms of GD
• Arimoclomol may address the unmet medical need
for neurological symptoms in GD

Gaucher disease type

Type 1

Type 2

Type 3

Childhood/
adulthood

Infantile

Childhood/
adolescence

Hepatosplenomegaly

+ → +++

+ → +++

+ → ++++

Bone disease

+ → +++

–

+ → ++++

-→+

++++

+ → +++

Childhood/
adulthood

Median 9
months

Childhood/
adulthood

Age at onset

Neurodegeneration
Age at death

Modified from Grabowski et al. 2008
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Arimoclomol: a novel mechanism of action in Gaucher
disease

• Arimoclomol amplifies and sustains levels of HSP70
which:

1

Prevents and corrects misfolded, dysfunctional
GCase, specifically improves GCase refolding,
maturation and lysosomal activity across genotypes
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Improves lysosomal function by chaperoning GCase
into lysosome, thereby increasing lipid metabolism
and removal. In addition, intra-lysosomal HSP70
also enhances lipid metabolism thereby stabilizing
lysosomal membranes and preventing cell death

Arimoclomol previously shown to impact neurological
symptoms in Orphazyme's Niemann Pick disease type C
(NPC) phase 2/3 trial – NPC is another lysosomal disorder
associated with lysosomal lipid accumulation and
neurodegeneration
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Arimoclomol 1200 mg/day
1:1:1:1

Randomization

Phase 2 Gaucher disease trial (ORARIGAU-01)
6-month double blind treatment

Arimoclomol 600 mg/day
Arimoclomol 300 mg/day
Placebo
6 MONTHS

Primary endpoint:
Percentage change in serum chitotriosidase from
baseline to 6 months
Secondary endpoints:
Included liver/spleen size and measures
Clinical severity scales
Exploratory biomarkers:
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Key objectives: Evaluate the response of 3 dose levels
of arimoclomol on various clinical and exploratory
biomarkers, safety and tolerability, at 6 months

GCase activity; glucosylsphingosine (Lyso-Gb1)
and other markers of disease / drug activity

Placebo-controlled randomized double-blind
GD patients naïve to ERT and SRT
Conducted at 7 sites in India
Stratified for GD type 1 (n=23) and type 3 (n=16)
3 active dose arms, arimoclomol citrate:
100mg, 200mg, 400mg (weight-adjusted)
given three-times per day (TID)
Double-blind 6-month treatment period
Roll-over to open-label extension phase

Key baseline characteristics

• 39 subjects randomized (ITT)
– 2 patients excluded from ITT set due to negative confirmatory GD genotype analysis (post hoc)

• 37 patients in ITT analysis set (31 children; 6 adults)

• 34 patients completed 6-month double-blind phase and continued to open-label extension
ITT, excl. 2 non-GD

Placebo

100mg TID

200mg TID

400mg TID

Total
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10

8

10

37

10.3

7.8

11.3

17.4

11.8

Gaucher
disease type 1

4

5

6

6

21 (56.8%)

Gaucher
disease type 3

5

5

2

4

16 (43.2%)

n=
Mean age
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Some changes in diagnosis from GD1 to GD3 expected to occur due to possible debut of neurological symptoms during the trial

Dose-dependent plasma exposure of arimoclomol

Estimated plasma exposure for each patient
using population PK modelling

• A dose-dependent increase in exposure was
observed in the Phase 2 study

15000

AUC0–8h,SS
(h.ng/mL)

10000

5000

0
300 mg/day
600mg/day
1200mg/day
(n=10)
(n=8)
(n=10)
Arimoclomol citrate dose group
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• Plasma exposure (AUC) was estimated for
each patient using population PK modelling

Sustained levels of arimoclomol in CSF at all doses

Arimoclomol concentration in CSF,
approximately
13–19 hours
after lastVisit 5
Arimoclomol
in CSF
(approx. 13 -19
hours after last dose
dose
Arimocomol
concentration*
ng/mL
in CSF, ng/mL

250
250

• To avoid bleeding complications, lumbar puncture
was performed in patients with a platelet count
higher than 50,000 per microlitre of circulating
blood

200
200
150
150
100
100

• Confirms arimoclomol crosses the bloodbrain barrier and is present in CSF

50
50

00

g

m

g
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4
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2
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m

g

300
600
1200
mg/day mg/day mg/day

Arimoclomol citrate dose group
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)

• CSF sampling for drug concentration performed at
6-months

*may be underestimated

Summary clinical findings
• Primary endpoint: A relative reduction in chitotriosidase activity from baseline was observed in all
dosage groups compared with placebo, though statistical significance was not achieved (p=0.4)
• Secondary clinical endpoints:

–Clinically meaningful dose-dependent reductions in liver size (dose-trend analysis p<0.05) and spleen
size (dose trend analysis p<0.10) relative to placebo; strong correlation observed (correlation
coefficient: 0.53)
–Patients anemic at baseline in higher dose group showed time-dependent increase in hemoglobin
(time-trend analysis p<0.05)

–Directional dose-dependent reduction in clinical composite measure Clinical GD1 severity score (not
statistically significant)
• Other exploratory biomarkers: Dose-dependent increase in glycosylsphingosine (lyso-Gb1)
• Safety: Arimoclomol was well tolerated with slightly higher incidence of adverse events and serious
adverse events across the arimoclomol groups compared with placebo

12

Relative reduction in serum chitotriosidase from baseline to 6
months compared to placebo (not statistically significant)
Chitotriosidase1

CHITOTRIOSIDASE DATA 6-MONTHS

•

Increased across all treatment groups, with a
lower increase in arimoclomol groups vs.
placebo

•

Selected as it was deemed the most suitable
biomarker at the time of trial design

•

Previously used in clinical trials, however:

Relative change from baseline vs. placebo

Relative change from
baseline vs. placebo

Arimoclomol dose group

0%

600 mg/day,
n=7

1200 mg/day,
n=7

−5%
−10%
-12%

−15%
−20%
−25%
−30%
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300 mg/day,
n=9

-23%
-29%

•

•

Large inter-subject variability

•

Different chito-genotypes determine enzyme
activity

•

Not directly linked to arimoclomol MoA

Conclusion:
•

Limited value when investigating cohorts

•

Chito-genotypes not assessed – adjustment
not possible

1. Giraldo P et al. 2018. Biomarker combination is necessary for the assessment of Gaucher disease? Annals of Translational Medicine Vol 6, Supplement 1
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A dose-dependent reduction in liver size ranging from
-15% to -20% relative to placebo
Liver size (ultrasound)

CHANGE FROM BASELINE TO 6 MONTHS

Relative change from baseline vs. placebo

Relative change from baseline
vs. placebo

Arimoclomol dose group
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0%
−5%
−10%

−15%
−20%
−25%

300 mg/day,
n=7

600 mg/day,
n=5

1200 mg/day,
n=5

Less progression of liver size in the
arimoclomol treated group compared to
the placebo group

Pre-defined dose-trend analysis (p<0.05)

A dose-dependent reduction in spleen size ranging from
–5% to –21% relative to placebo
CHANGE FROM BASELINE TO 6 MONTHS

Spleen size (ultrasound)*

Pre-defined dose-trend analysis p<0.10
Relative change from baseline vs. placebo

Relative change from baseline
vs. placebo

Arimoclomol dose group

15

0%

300 mg/day,
n=7

−5%
−10%
−15%
−20%

−25%

* 6 patients were splenectomized

600 mg/day,
n=3

1200 mg/day,
n=2

Correlation between liver and
spleen size supports consistency
of effect
0.53

Improved hemoglobin levels in patients anemic at baseline in
high dose group
Hemoglobin

Hemoglobin levels

Relative change from baseline vs. placebo

Time-dependent increase in hemoglobin at
highest dose level (p<0.05)

Arimoclomol dose group
600 mg/day,
n=5

1200 mg/day,
n=6

96
Mean hemoglobin
concentration (g/L)

Relative change from
baseline vs. placebo

300 mg/day,
n=4
4%
0%
−4%

94
92
90

88

−8%

0

Dose-trend analysis (not statistically significant)
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2

4
Time (months)

6
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Gaucher Disease Severity Scores
Clinical GD1 Severity Score

GD1 Severity Score Outcome

Validated tool to monitor adult GD1 patients

Observed directional dose-dependent
reduction in disease severity across treatment
groups (not significant)

Monitors hematological, visceral and bone
domains
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Clinical GD3 Severity Score

GD3 Severity Score Outcome

Monitors neurological features

Will be measured at 12-month (extension phase)

Exploratory biomarker: Lyso-Gb1
Lyso-Gb1 (plasma)

Lyso-Gb1 trend

• Dose-dependent increase in
glycosylsphingosine (lyso-Gb1)

Change from baseline at 6-months
120

n=7
100

• In-line with mechanism of action of
arimoclomol

ng/mL

80

60

n=7

40

n=9

n=9

20

0
placebo
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• Increase possibly due to release of
lyso-Gb1 out of the cells of affected
organs into the blood stream

300mg / day

600mg / day

1200mg / day

Arimoclomol was well tolerated with a slightly higher
incidence of adverse events and serious adverse events
• Adverse events in-line with prior studies with arimoclomol
• Slightly higher incidence of AEs/SAEs across the arimoclomol groups compared with placebo
– AEs: placebo (70%), arimoclomol (all doses: 83%)
– SAEs: placebo (none), arimoclomol (all doses: 21%)
– 3 patients died in the trial (one in each arimoclomol group); 2 non-related; 1 possibly related

• One patient discontinued treatment due to increase in transaminases
– Patient had elevated bilirubin at baseline

• No effects in vital signs or ECG interpretations
• No effects on Columbia Suicide Severity Rating Scale (C-SSRS)

• Laboratory findings:
– Consistent with arimoclomol’s clearance, an increase in creatinine without effect on kidney function was observed
– No other apparent effects on clinical safety laboratory parameters

• Data supports weight-adjusted dosing regimens
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Summary and next steps

• Urgent need for new products in Gaucher disease
with the potential to address neurological
symptoms

• Arimoclomol could play a significant role in
addressing this unmet need
– Liver / spleen clinical efficacy, ability to cross BBB,
efficacy in other neurological LSDs (e.g.NPC)

• Plan to further explore data from the phase 2
study and open-label extension
• Data supports intention to proceed with pivotal
stage development in Gaucher disease
– Discuss with expert advisory board and regulators
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Pioneering the
heat shock protein
response for people
with
neurodegenerative
orphan diseases
For further information:
contact@orphazyme.com

21

References

1. Lindquist S. Annu Rev Biochem 1986;55:1151–1191
2. Morimoto RI. Genes Dev 2008;22:1427–1438
3. Patterson et al. WORLD Symposium 2020, poster#332
4. Kieran D et al. Nat Med 2004;10:402–405
5. Siebert et al., Brain, 2014.
6. Capablo Neurol Neurosurg Psyc 2008.
7. Baris et al., Pediatr Endocrinol Rev 2014.
8. Nagral A. J Clin Exp Hepatol. 2014 Mar; 4(1):37-50.
9. Schiffmann R et al. Ann Neurol 2008;64(5):514-522
10. Nalysnyk L et al. Hematology 2-17;22(2):65-73

22

