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Abstract

BHT-3021 is a tolerizing DNA vaccine for type 1 diabetes
(T1D), encoding full-length human proinsulin. We present here
interim results from a randomized, blinded, placebo-controlled
phase I/ll trial in T1D. Four doses of BHT-3021 are being
tested (0.3 mg, 1 mg, 3 mg and 6 mg) and given as once
weekly intramuscular injections for 12 weeks, after which the
patients are followed in a blinded manner for 40 weeks. Data
from the first cohort tested (1 mg) are presented here. The 1
mg dose was safe, well-tolerated and was associated with
evidence of f cell preservation as well as tolerance to
pancreatic autoantigens. p cell preservation was demonstrated
by a mean 17% increase in C-peptide levels with BHT-3021 by
week 15 after enrollment, whereas placebo patients
experienced a mean 42% decrease in C-peptide. Immune
tolerance was demonstrated by a mean 17% reduction in anti-
insulin antibodies and 25% reduction in anti-GAD65 antibodies
with BHT-3021 by week 15 after enrollment. In conclusion, in
TAD patients preliminary data indicate that treatment with BHT-
3021 may cause B cell preservation and induction of immune
tolerance to pancreatic autoantigens.

Design & Methods

Plasmid: The structure of the BHT-3021 human proinsulin
encoding DNA plasmid vaccine used in the trial is diagramed
below.

Both C-peptide

Baseline patient characteristics:
positive and negative patients are included in Table 1 and
Table 2 (adverse events), but only the C-peptide positive
patients are included in the other analyses (Figs 1-5).

Table 1. Baseline patient characteristics (cohort 1)

Placebo  Placebo
C-pep + C-pep - C-pep +
Number 2 3 7
Gender:
Female 0 0 2
Male 2 3 5
Age:
Mean 325 38 271
Range 32-33 20-56 19-48
Time from diagnosis
(yrs):
Mean 5.0 17 2.6
Range 19 1-44 0.4-11
Antibody positive
(number of patients):
Anti-insulin 2 3 5
Anti-GAD65 1 2 3
Anti-IA2 1 2 4
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Adverse Events (AE): All treatment emergent AEs are
listed in Table 2. All AEs were considered mild/moderate.

Results (cont.)

Results (cont.)

C-peptide (cohort 1)

C-peptide levels in patients were measured in a blinded fashion at a CLIA certified
lab at week 0, week 5, week 15, month 6, month 9, and month 12 using a two hour
mixed meal tolerance test (with the exception of the first three patients who were
tested using glucagon stimulation). The AUC, .., (area under the curve per minute)
values were calculated for each patient, and the absolute values at the week 15

and month 6 time points are graphed.
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Figure 1. C-peptide preservation at week 15. Individual AUC,,, values
are graphed and the mean change from baseline of each group is indicated.
*Includes one patient who crossed-over from placebo to BHT-3021.
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Figure 2. C-peptide preservation at month 6. Individual AUC,,, values
are graphed and the mean change from baseline of each group is indicated.

Crossover patient

The C-peptide levels and anti-insulin Ab levels of a single patient treated with
placebo for 9 months and then crossed over to 1 mg of BHT-3021 were
measured as in Figs 1-3. The relative change from week 0 was calculated as a
percentage change. After crossover at month 9, the relative change in both C-
peptide and anti-insulin Ab from month 9 is shown.
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Figure 5. C-peptide and anti-insulin Ab change correlation in a
single patient. This result shows that while on placebo, the C-peptide levels
decline over 9 months in this patient and the anti-insulin Ab levels increase, but
after crossover to BHT-3021 the C-peptide levels are maintained and the anti-
insulin Ab levels decline in this same patient. The results imply that BHT-3021
may cause antigt pecifi and halt p ic B-cell destruction. In

P profmsuin *Includes one patient who crossed-over from placebo to BHT-3021. The other other words, these data provide strong evidence of correlation of both tolerance
i No severe or worse adverse events were observed. Note placebo patient has yet to have the month 6 visit. The results in Figs 1 and 2 and efficacy in this paﬁen’f_ 9
that there were no substantial imbalances of AEs suggest that BHT-3021 can maintain C-peptide levels in T1D patients, whereas the
BHT-3021 pA comparing placebo to BHT-3021 placebo treated patients have a decline in C-peptide levels as expected with
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Individual anti-GAD65 Ab values are graphed and the mean change from baseline
of each group is indicated. *Includes one patient who crossed-over from placebo to
BHT-3021. The results in Figs 3 and 4 demonstrate that BHT-3021 causes
tolerance to pancreatic autoantigens as demonstrated by a decline in the
autoantibody titers with treatment.
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