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About Amdix
• Founded mid 2010 as spin‐off from Academic 

 Medical Center Amsterdam; AMC only shareholder; 
• Exclusive licenses to relevant AMC patents;
• Expertise in product development and sales of IVD’s;
• Qualified contract manufacturing partners and 

 regulatory consultants;



Gaucher  Disease
• Deficiency

 
of enzyme

 
glucocerebrosidase

 
due

 
to autosomal

 recessive
 

inheritance
 

(1 in 200.000);
• Lysosomal

 
hydrolase

 
responsible

 
for

 
the breakdown of 

 glucocerebroside
 

(glucosylceramide);
• Massive accumulation of glucosylceramide‐laden 

 macrophages in the spleen, liver and bone marrow;
• 2 ERT and 1 SRT products

 
on

 
the market; 1 MA pending

– treatment

 

costs

 

approximately

 

$200,000 per year

 

per pt

 

(for

 

life)

• More products
 

in clinical
 

trial;
• Official clinical

 
endpoints

 
for

 
GD: spleen and liver

 
size, 

 hemoglobin
 

levels, and platelet
 

levels;
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The marker Chitotriosidase  (CT)
Discovered 17 years ago in plasma of Gaucher patients but
CT is also secreted by activated

 
macrophages

 
in other inflammatory diseases;

J. Inher. Metab. 2010, Aerts

 

et al J. Clin. Inv. 1994 Hollak et al

(CT measured with 4MU-chitobiose substrate)



About  Chitinases
• Belong

 
to endoglycosidase

 
family;

• Hydrolyse chitin, present in fungi and exosceleton;
• Two

 
types of chitinases

 
discovered

 
in humans

– Chitotriosidase
 

(LSD, CAD, MS, RA, sarcoidosis,..)
– Acidic

 
Mammalian

 
Chitinase

 
(COPD, asthma)

• Detectable
 

in plasma, DBS, CSF, BALF specimen; 
• ~5% of population

 
is CT deficient

 
due

 
to homozygous

 24 bp
 

duplication
 

(0 activity); most pts
 

genotyped;
• Normal

 
CT activity

 
level between

 
0‐100 nmol/ml/hour

 (depending
 

on
 

age); 



Direct effect in CT by  ERT

(CT measured with 4MU-chitobiose substrate)

-71,4%



Chitotriosidase
•• Meets most requirements for a surrogateMeets most requirements for a surrogate

√
 

Must accurately represent a direct effect on a clinical outcome, not a 
 parallel pathway to disease mechanism

√
 

Clinical evidence that intervention is not adverse
√

 
Must fully capture net effect on clinical endpoint

√
 

Must be strong and durable effect
? Specific to a drug MOA and specific indication

•
 

Meets all biomarker criteria (sensitive, represent. sampling site)
•

 
So.. CT is an ideal biomarker for disease and treatment 

 monitoring in GD..
But….conventional chitinase

 
assay was not standardized and 

 inaccurate
 

due
 

to transglycosylation
 

effect.



Chitinase  Assay

Chitinase/plasma sample
+

(4-MU-4-deoxy-chitobiose)

(4-MU)

4-deoxy-chitobiose + 

λex:360nm λex:450nm

+ GlycineNaOH
pH=10,620 min 37ºC

pH=5,2

http://www.bmglabtech.com/products/microplate-reader/instruments.cfm?product_id=13


Transglycosylation

Normal michaelis-Menten kinetics

A significant additional advantage is 
the 5-fold increase in sensitivity.

Substrate inhibition

Deoxy-substrate prevents transglycosylation

Common (~37%) G102S substitution also has a 
transglycosylation effect (30% or 60% reduced)



Development  of a kit
Standardized, quality, simplified

 
assay

 
needed

 
because..

• Novel
 

substrate
 

broadens
 

market
 

for
 

Chit
 

assay
Major clinical

 
labs are unfamiliar

 
with

 
the protocol

• Qualification
 

of CT as surrogate
 

endpoint
 

requires
 standardized

 
robust

 
assay

 
method; 

– Now
 

validated
 

to be
 

robust
 

and accurate assay; 
– Chito

 
Reference

 
Standard available;

– Ready‐made
 

solutions;
• to persue

 
FDA approval

 
for

 
clinical

 
use

 
of IVD. 



Chito‐kit
• Launched

 
April 2011;

• Content: protocol, 4MU standard for calibration, 
 stopbuffer, fluorogenic

 
substrate

 
solution;

• Patented substrate 4MU‐deoxy‐β‐D‐chitobiose;
• Reference

 
Standard (spiked

 
plasma) available; 

• GMP manufactured;
• For use

 
in any

 
type of fluorometer;

• FDA IVD approval
 

pending;
• Stability > 2 years when stored at 4°C;



Benefits 
•Improved accuracy
Linear
Highly robust and precise (CV<15%);
A standardized

 
assay method for all users;

Qualified surrogate assay>> accelerated FDA approval for IND’s
•High Sensitivity
5‐fold increased due to longer dynamic range;

•Greater applicability
Also applicable in diseases with 2‐20 fold elevated Chit levels;
Also accurate in ~37% of people with Chit polymorphism G102S;  



Improved accuracy
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AMC results 2011



Retrospective cohort study, presented at the ESGLD meeting sep

 

2011, Finland.

Chitotriosidase activity is a surrogate marker of Gaucher disease: 
a qualification study

L van Dussen1 , EJ Hendriks2, JEM Groener2, EM Akkerman3, M Maas3, CEM Hollak1, JMFG Aerts2

Amsterdam Lysosomal Center Sphinx. 1Department of Internal Medicine, Division of Endocrinology and Metabolism; 2 Medical Biochemistry, 3Department of Radiology.
Academic Medical Center, University of Amsterdam, The Netherlands



Results
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(CT measured

 

with

 

deoxy

 

substrate)

•
 

Baseline
 

CT showed
 

significant 
 correlations

 
with

 
organ

 
volumes, SSI 

 scores and QCSI measurements;

•
 

The absolute decline
 

in CT activity
 

in 
 response to treatment

 
correlated

 with
 

the decrease
 

in organ
 

volumes;

•
 

In 20 patients
 

showing
 

an
 

increase
 in CT of >30%, the absolute increase
 correlated

 
with

 
the increase

 
in spleen 

 volume (rho
 

0.681; p 0.004 );

•
 

In 8 of 10 episodes of a clinically
 significant deterioration, CT increased

 >30%;



Other GD plasma biomarkers
• CCL‐18
• MIP‐1
• Tartrate‐resistant acid phosphatase

 
(TRAP)

• angiotensin‐converting enzyme (ACE)
Show lower correlation according to literature;
Other parameters: 
‐

 
Bone MRI

‐
 

QSCI and SSI



CT testing in LSD
Gaucher

 
disease (type I)

• ~1000x fold elevated;
• Confirmation of genetic diagnostic test;
• Regular monitoring of all diagnosed patients; 
• Tx

 
monitoring every 3‐6 mo; dose adjustments;

• Clinical trials of investigational drugs;
• (possible future) neonatal screening in EU + 

 other countries;
• (CT deficient need to be monitored by CCL18) Chito in Fabry

Vedder et al 2006 Mol Gen Metab



CT in LSD other  than  GD

Yufeng G et al J. Inher. Metab.Dis. 18 (1995)

CT decline in Fabry treatment.



Inflammatory diseases
2‐100x elevated chitotriosidase

 
(or AMCase*)

• Atherosclerosis
• Sarcoidosis, Asthma*
• Rheumatoid arthritis 
• Thalassemia
• Visceral leishmaniasis
• Multiple sclerosis



Pulmonary  diseases



MS



Atherosclerosis, CAD



Tangier  disease

• UltraRare
 

autosomal
 

recessive
 

disorder with
 

~50 
 cases identified

 
worldwide, but

 
many

 
more carriers. 

• Alpha‐lipoprotein
 

deficiency
 

caused
 

by
 

mutation
 

in 
 gene for

 
ABCA1

 
transporter; 

• develop
 

premature atherosclerosis, characterized
 

by
 fatty

 
deposits

 
and scar‐like

 
tissue lining

 
the arteries.

• Hepatosplenomegaly
 

related to the accumulation of 
 cholesteryl

 
esters in tissues and macrophages;

• No treatment
 

(eventually
 

surgery);

http://en.wikipedia.org/wiki/ABCA1
http://en.wikipedia.org/wiki/Atherosclerosis


For discussion..

• Improved
 

CT assay
 

will
 

require
 

GD experts to 
 change

 
to new

 
CT level standards;

• When
 

CT is qualified
 

as an
 

official surrogate
 endpoint, will

 
this

 
only

 
be

 
required

 
for

 
clinical

 trials or
 

also
 

follow‐up monitoring? 
• CT surrogate

 
for

 
more diseases

 
than

 
Gaucher?

– Does this
 

offer opportunity
 

for
 

accelerated
 

review?
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