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Safe Harbor Statement

Some of the information in this report relates to future events or future business and financial performance. Such 
statements constitute forward-looking information within the meaning of the Private Securities Litigation Act of 1995. Such 
statements can be only predictions and the actual events or results may differ from those discussed due to, among other 
things, the risks described in the public filings and other publications of CTD Holdings, Inc. Forward-looking statements 
are identified by words such as “anticipates”, “projects”,  “expects”, “plans”, “intends”, “believes”, “estimates”, “target”,
and other similar expressions that indicate trends and future events.

The content of this report with respect to CTD Holdings, Inc. has been completed primarily from information available in 
the public released by CTD Holdings, Inc. through news releases and SEC filings. CTD Holdings, Inc. uses data from 
publicly available information and its accuracy has not been independently verified by CTD Holdings, Inc. Certain 
summaries of scientific activities and outcomes have been condensed to aid the reader in gaining general 
understanding.

The information about CTD Holdings, Inc. and its subsidiaries is solely for information purposes and is not to be 
construed as an offer to sell or the solicitation of an offer to buy any security in any state.

Factors that could cause the Company’s results to differ materially from those expressed in forward looking statements 
include without limitation, variation in demand and the acceptance of the Company’s products and services, the 
frequency, magnitude and timing of raw material price changes, general business and economic conditions beyond the 
Company’s control, the consequences of competitive factors in the market place including the ability to attract and retain 
customers, and the Company’s success in attracting and retaining key personnel.

Past performance does not guarantee future performance. This report is not to be copied, transmitted, displayed, 
distributed (for compensation or otherwise), or altered in any way without the prior written consent of CTD Holdings, Inc.
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Company Overview

CTD Holdings, a clinical-stage biotechnology company, is developing 
cyclodextrin-based products for the treatment of diseases with unmet 

medical need

• Corporate headquarters in Gainesville, FL

• Founded in 1990 as a cyclodextrin-distribution company

• Game changer:  Dr. Benny Liu showed in 2006 that one version of cyclodextrins, 
hydroxypropyl beta cyclodextrins, can release cholesterol from cells in animal models of 
NPC. 

• This discovery led directly to CTD providing cyclodextrins to NPC families for use in 
compassionate programs.  Dr. Hastings was first to administer our product to NPC 
patients, route of administration was Intravenous.  

• This led directly to ground-breaking work of other physicians in the US, Brazil and other 
countries, then ultimately to our decision to develop our version of hydroxypropyl 
betacyclodextrin, Trappsol® Cyclo ™, as a treatment for Niemann-Pick Disease type C.
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We are deeply grateful to the many patients, families and physicians who have 
worked with us over the years to advance our clinical program.

Your support, whether through provision of data from our compassionate use 
programs, or through your participation in our current trials will allow us to bring 
Trappsol® Cyclo™ for IV administration to the entire NPC community.

Thank you!
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Trappsol® Cyclo™
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Figure is courtesy of David Begley, Kings College

This schematic represents interaction of cylinder shaped 
cyclodextrins and cholesterol in a 1:1 or 1:2 ratio

β-Cyclodextrin, R=H
HPβCD, R=OCH2CH(CH3)OH or H



CTD’s Clinical Program using Trappsol® Cyclo™

US Phase I trial –Intravenous infusions every 2 weeks

Open-label Extension protocol for the US trial approved.  Home nursing service will 
begin home infusions, March/April 2019

Europe/Israel Phase I/II trial –Intravenous infusions every 2 weeks

Open-label Extension protocol in process.  Expect home nursing service to provide 

home infusions, timeframe in development.

Expanded Access programs ongoing for NPC in the EU, Brazil , re-initiating in the US

Single patient expanded access program for late-onset Alzheimer’s disease (monthly 
dosing only)
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Key features of CTD NPC trials

US Phase I Study to Evaluate Trappsol® Cyclo™ Safety and Impact on 
Biomarkers of Disease

-- 2 dose groups:  1500 mg/kg and 2500 mg/kg, no control. 
Randomized, parallel groups, double-blinded. 18 years and older, 7 
doses.

-- Outcome measures: primary, plasma levels of Trappsol® Cyclo™; 
secondary, markers of cholesterol metabolism/synthesis, hepatic and 
splenic morphology, and global impression of disease; exploratory, 
CSF biomarkers of NPC disease.

-- Enrollment nearing completion at 12 subjects at Oakland site (CA) 
and Morristown site (NJ)
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Key features of CTD NPC trials

US Phase I/II Study to Evaluate Trappsol® Cyclo™ Safety and Efficacy

-- 3 dose groups:  1500 mg/kg, 2000 mg/kg, and 2500 mg/kg, no 
control. Randomized, parallel groups, double-blinded. 2 years and 
older, 24 doses, 

-- Outcome measures: primary, plasma levels of Trappsol® Cyclo™; 
secondary, markers of cholesterol metabolism/synthesis, CSF levels of 
Trappsol® Cyclo™, clinical outcomes, including motor skills, cognition, 
eye movement, and liver morphology, Global Impression of Disease; 
exploratory, CSF biomarkers of NPC disease. 

-- Enrollment nearing completion at 12 subjects at sites in UK, Sweden, 
Italy and Israel
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Regulatory Steps

Phase I trial – completing enrollment, final report Q3 2019

Phase I/II trial – completing enrollment, final report Q3 2020

Design of global pivotal trial -- Underway

Meetings with Regulators to discuss pathway to approval – Upcoming
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Initial findings from NPC trials - 1

• Trappsol ® Cyclo ™ impacts cholesterol homeostasis in NPC patients.

Cholesterol precursors as measured in serum are reduced following IV 
administration of the drug, while cholesterol metabolites increase 

concomitantly.
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Cholesterol Precursors
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Cholesterol Metabolites
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Individual Patient Values for Serum 4B-hydroxy cholesterol Mean values for Serum 4B-hydroxy cholesterol
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Initial findings from NPC trials - 2

• Lyso-sphingomyelin 509, a biomarker for severity of NPC disease, is reduced in 
plasma with successive IV administrations of Trappsol ® Cyclo ™

- Background:  Lyso-509 in blood has a sensitivity of 100 % and specificity of 
99.15 % for NPC1/2 and it reflects the burden of the NP disease and it can be 
used for the easy diagnosis of NPC patients and for the monitoring of the 
disease progression.

- The lyso-509 biomarker was developed by scientists at the University of Rostock, 
Germany.
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Initial findings from NPC trials - 3

• Trappsol® Cyclo™ is detected in significant levels in the cerebrospinal fluid 
(CSF) following IV administration.
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Combined data -- US trial/101 and EU/Israel trial 



Initial findings from NPC trials - 4

Tau, a biomarker for neurodegeneration detected in the CSF, decreases with 
successive IV administration of Trappsol® Cyclo™.

Background on Tau:

Tau is a type of neurofilament.  Neurofilaments provide structure to neurons. 

When neurons are affected by disease, they may degrade, resulting in tau 
levels increasing in the cerebrospinal fluid.

Increased levels of tau are associated with a number of neurodegenerative 
disorders, including Alzheimer’s Disease.

19



Levels of Tau in CSF 101, pg/ml

Baseline End of Infusion Dose 1 End of Infusion Dose 7
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Visit 2/baseline Visit 2/baselineVisit 2/baselineVisit 18/Week 24 Visit 18/Week 24 Visit 18/Week 24 Visit 30/Week 48



Initial findings from NPC trials - 5

Trappsol® Cyclo™ shows a positive safety profile when administered 
intravenously in NPC patients.
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Initial findings from NPC trials - 5

Trappsol® Cyclo™ shows a positive safety profile when administered 
intravenously in NPC patients.
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Some Definitions 

QU: What is an adverse event (AE)
……. is any untoward medical occurrence in a patient or clinical 
investigation subject administered a pharmaceutical product and 
which is not necessarily related to the use with this treatment 

QU: What is a serious adverse event (SAE)
……any adverse event, which at any dose, in the opinion of 
either the investigator or sponsor results in any of the following 
outcomes: 
death, is life threatening, inpatient hospitalization, is a persistent 
or significant incapacity or substantial disruption of the ability to 
conduct normal life functions, results in a congenital 
anomaly/birth defect or is considered an Important Medical Event 



101 Safety Profile 

Adverse Event (AE) Toxicity Grading (CTCAE) 
Grade 1 (Mild) Grade 2 (Moderate) Grade 3 (Severe)

No. of 
Events

5 6 3

Related AE’s nil Infusion reaction*,
Hypoxia*, Fever* 

Hypersensitivity 
Pneumonitis*, Hearing 

loss*

Not Related 
AE’s

Hematuria, 
Hearing loss 

x 3, IV 
Infiltrated

Headache, Nausea, 
Vomiting

Hearing Loss

First 4 Subjects – US trial
q Adverse Event Profile shown below
q 3 Patients reported hearing-related events  

* All events from one patient. - withdrawn due to an SAE - discussed on next slide



Safety Profile – Hearing  
Clinically perceptible reduced hearing of 1 month duration
Took a flight with a concurrent URI – conductive hearing loss likely. Fully resolved.

Subject experienced an SAE of hypersensitivity pneumonitis resulting in their withdrawal from the 
study after the first infusion. The subject and family noted a hearing loss and so audiology was 
performed after their withdrawal. A sensorineural loss was diagnosed and was likely related to an 
immune-mediated global inflammatory process. Of note also was a complex medical and 
concomitant medication history making causality association difficult. The reduction in hearing 
resolved concurrently with an improvement in the hypersensitivity associated interstitial lung 
disease findings. 

Variable hearing loss from a Grade 1  to Grade 3 severity over the course 3 months. Not 
perceived by  the subject and is fully resolved. 



201 Safety Profile

Adverse Event (AE) Toxicity Grading (CTCAE)   - N = 64 AEs
Grade 1 (Mild) Grade 2 (Moderate) Grade 3 (Severe) Grade 4 (Life-

Threatening)
No. of Events 42 12 8 2

* Related 
AE’s        

15 – increased bowel 
movement, fever, ↑ALT, ↑AST, 
tinnitus, worsened hearing at 

higher frequencies

1 – increased bowel 
movement    

0 0

^Not Related 
AE’s

27 - including, ↓platelets, 
raised CRP, coughing, 

vomiting, weight loss, nausea, 
fall, intermittent absence 

seizures

11, including, rash, 
seizure, cough, 

vomiting, headache, 
anaemia

X 1 anaemia
X 7 in the same 

subject for intermittent 
seizures / 

hospitalized1

Aspiration 
pneumonia, 

declining health / 
unconscious1

First 4 Subjects EU/Israel trial: Adverse Event (AE) profile shown below
q 64 AE’s  - Largely of a Grade 1-2 (mild to moderate) severity
q 9 SAE’s in 2 patients
q 9 Laboratory AE’s
q 2 hearing related AE’s, both mild

• Related incorporates events at least Possibly or Probably  related     ^ Not Related incorporates events considered Unlikely and Not Related
• ALT (ALAT) = Alanine transferase, AST (SGOT)= Aspartate  Transaminase
• 1 reported as Serious Adverse Events (SAE’s) – discussed on next slide



201 Safety Profile 
Serious Adverse Events (SAE’s) -- 9 events reported in 2 patients

SAE: Intermittent seizures requiring hospitalisation. This was discussed and considered as not related to 
study treatment but attributed to non-compliance with their normal anti-epileptic medication. The subject 
was withdrawn from the study by family despite positive improvements in their disease

SAE: Hospitalised intermittently for general health deterioration, aspiration pneumonia and non-study 
medication overdose. This subject was also withdrawn, by the physician, due to missed dosing and the 
deterioration in their general condition.

Hearing Related Adverse Events
2 events reported in 1 patient
1) Tinnitus at the Week 2 Study Visit. The event was self-limiting, lasting only 48 hours. 
2) At the Week 24 Study Visit, routine audiometry demonstrated a  reduction of hearing (but at 

frequencies outside of protocol recommendations)
With no natural history data in this patient population with regards to hearing, and the assessment 
performed at frequencies (9-14 Hz Right Ear, 10-14Hx Left Ear) outside of the protocol defined range, 
interpreting this was difficult. Patient continues to be monitored. 



NPC Clinical Severity Score

Widely used tool in clinical research community starting in 2010

Based on 9 major domains, or features of NPC disease:  eye movement, 
ambulation, speech, swallow, fine motor skills, cognition, hearing, 
memory, and seizures. 
And 8 modifying domains:  Gelastic cataplexy, narcolepsy, behavior, 
psychiatric, hyperreflexia, incontinence, auditory brainstem response, 
and respiratory.

Each major domain is scored 0 – 5, modifying domains 0 – 2 with 0 
being normal or no history of the disease manifestation.  Most severe 
patients are scored 61 with this tool.
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NPC Clinical Severity Scores 201 trial 
– 2 patients, total scores



For patient 1 (yellow):  The improvement in total score of 3 points 
(compared with baseline ) is due to reductions in severity in the eye 
movement (1 to 0),  fine motor skills (2 to 1) and psychiatric modifier (1 
to 0).

For patient 2 (green): The improvement in total score  (compared with 
baseline) is due to reductions in severity in eye movement (1 to 0), 
cognition (5 to 3), gelastic catalexy (2 to 1) and incontinence (1 to 0).  
However, ambulation worsened (1 to 2) as did speech (3 to 4).  Total 
score change reflects an improvement of 3 points.  
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Initial findings from NPC trials - 6

Initial clinical efficacy findings are encouraging.

From the EU/Israel trial, both patients out of the initial four who 
completed the 48 week trial improved overall NPC Clinical Severity 
Score by 3 points, each in different ways.  Disease specific features, 
including fine motor, cognition, incontinence and eye movements, 
improved. 

Next steps will be to unblind data and correlate biochemical and 
morphological changes with clinical outcomes.
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Thank You
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