
David A. Weinstein, M.D, M.M.Sc.

Director, Glycogen Storage Disease Program

Professor, University of Connecticut

Connecticut Childrenôs Medical Center

Returning to Rimini with Progress:

A Gene Therapy Update



Prevention of Complications in GSD
(Complication rate at the end of puberty)

Table:  Comparison of complication rates at the end of puberty in GSD Ia based on therapy  

 

Adults Born 

Between 

1971 ï 1985 

(n=26) 

Adults Born 

Between  

1986 - 1999 

(n=38) 

Post-pubertal 

Teenagers 

Born Between  

2000-2002 

(n=20) 

Treatment Continuous Feeds Cornstarch Intensive 

Cornstarch 

Height  (SDS) -1.40 -0.87 -0.83 

Weight (SDS) +1.52 +1.27 +1.04 

% Adenomas  69% 34% 5% 

% Microalbuminuria  50% 13% 5% 

% Proteinuria  23% 3% 0% 

 

 

<1971

N=6

(4M/2F)

1971-

1985

N=32 

(14M/18F)

1986-1998

N=38

(22M/16F)

1999-2002

N=25

(17M/8F)

P-value

Age Dx 0.33 0.5 0.5 0.5 0.375

Hepatic 

Adenoma
100% 69% 37% 4% < 0.0001

Microalbuminuria 83% 47% 18% 4% < 0.0001

Proteinuria 19% 5% 0% 0.078

Dambska M, et al, Pediatric Diabetes, 2017



55 healthy children have been born to mothers with GSD in our 

program including a mother with GSD type Ia with 7 children 

and a mother with GSD Ib with 6 children



6 Doctors with GSD Ia



Why Do We Need New Treatments

ÅOver sleeping can result 

in severe hypoglycemia, 

seizures, and even death

ÅComplications common 

when suboptimal 

compliance



History of Gene Therapy for GSD Ia

1998 ï2000: Liver Cells

1999 ï2005:    Mice

2005 ï2016:    Dogs



FDA New Drug Application

ÅGSD Ia application submitted to Food and 

Drug Administration



First Study:  Safety and Dosing

(Phase I / II)

ÅGoal:  To assess the safety, tolerability, 

an efficacy of DTX401 in patients with 

GSD Ia

ÅPopulation:   18 years and above



GSDIa Phase 1/2 Gene Therapy Study: A Global 

Multi-center Open-label Dose Escalation Trial

Cohort 1 Dose 2.0 x1012 GC/kg

Cohort 2 Dose 6.0 x1012 GC/kg

Cohort 3 Dose to be 
confirmed, 1.0 x1013 GC/kg

Once Optimal Biological Dose Identified

ÅPrimary objective: safety and tolerability of DTX401

ÅKey secondary objectives: change from baseline in time to 1st hypoglycemia event (defined as glucose <60 mg/dL 

during a controlled fasting challenge, hypoglycemia symptoms, or 15 hours fasting without hypoglycemia)

ÅExploratory objectives: total cholesterol, LDL and triglycerides, uric acid and urine albumin; weekly use of cornstarch; 

and health-related quality of life (HRQoL) and sleep quality assessments

1 2 3

4 5 6

7 8 9

Å 3 subjects per cohort

ÅÓ14 days between dosing within cohort

ÅData Monitoring Committee (DMC) review Ó12 weeks for each subject

If optimal dose

If optimal dose



Locations for the Safety Trial

ÅConnecticut

ÅMichigan

ÅTexas

ÅMontreal, Canada

ÅGroningen, Netherlands

ÅSantiago de Compestela, Spain

ÅMadrid, Spain



UConn Gene Therapy Unit



First Patient Treated July 2018



Safety Summary

ÅNo dose limiting toxicities or infusion-

related adverse events (AEs)

Å1 subject experienced metabolic 

instability unrelated to treatment and 

was hospitalized for 2 days for titration 

of cornstarch (serious AE) 

Å8 mild adverse events



Safety Summary - Adverse Events 

ÅHeadaches (2)

ÅIncreased Libido (2)

ÅElevated AST/ALT (2)

ÅHair Growth (1)

ÅAnxiety (1)



Subject 1 Subject 2 Subject 3

Controlled Fasting Results
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+103% increase in time to 

hypoglycemia event at Week 

12 

+217% increase in time to 

hypoglycemia event at Week 24

+20% increase in time to 

hypoglycemia event at Week 12 & 24



All Subjects Are Requiring Less 

Cornstarch Therapy

Subject 1 Subject 2 Subject 3

Baseline 

(g/day)
405 171 285

Present 

(g/day)
0 90 48

Percent 

Change
- 100% - 47% - 85%



Other Results

ÅMissed cornstarch has been tolerated 

without development of clinically significant 

hypoglycemia

ÅDTX401 therapy has resulted in significant 

weight loss in 2 of the 3 patients (over 20 

pounds)

ÅHospitalization was not required with illness



Potential Challenges

Å20 ï30% of GSD subjects have AAV-8 antibodies 

by adolescence

ÅAntibodies will develop after the first dose, and 

redosing almost certainly will be required

Å Liver inflammation can result in loss of the 

transgene

Å Need to test in more severe patients



GSD Ib Research Update

ÅGene therapy 

ÅCombined liver / bone marrow therapy

ÅCreated an artificial bone marrow



1st

Generation
Gene Therapy

2009

2nd

Generation
Gene 

Therapy
2017

3rd

Generation
Gene Therapy

2019

Improved laboratory studies 

and smaller liver

Improved survival

Prevention of HCC

Normalization of labs.

Prevention of neutropenia 

and liver complications.

GSD Ib Gene Therapy Progress



Future of Gene Therapy for GSD Ib

Obtain Stem 

Cells



New Research for GSD III

ÅEnzyme replacement being performed in animals 

with type III

ÅTesting of new drink which may be able to prevent 

muscle damage during activity  (Netherlands)

ÅNew drug which blocks glycogen formation

ÅTrial of alternative therapy aimed at preventing 

muscle damage



DNA



How DNA Works



Cookie Monster Wants Energy 

(Cookies)


