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Diabetes vaccine gives promising results in a
genetic subgroup
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A clinical study led by Linkoping University, Sweden, and financed by
pharmaceuticals company Diamyd Medical has investigated whether
immunotherapy against type 1 diabetes can preserve the body's own
production of insulin. The results suggest that injection of a protein,
GAD, into lymph nodes can be effective in a subgroup of individuals.
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The results have been published in Diabetes Care.

In type 1 diabetes, the body's immune system attacks the cells that
produce insulin. When the insulin-producing cells have disappeared, the
body can no longer regulate blood sugar level, and a person with type 1
diabetes must take exogenous insulin for the rest of his or her life.

A highly topical question in research into type 1 diabetes is whether, and
if so how, the attack of the immune system can be slowed or even
completely stopped. One possible strategy is based on altering the
immune defense by injecting a protein that the cells of the immune
system react to, in a form of vaccination. One of the proteins against
which the immune system often forms antibodies in type 1 diabetes is
known as GADG65 (glutamic acid decarboxylase). Professor Johnny
Ludvigsson at Linkoping University has studied for many years the
possibility of vaccinating people who have newly diagnosed type 1
diabetes with GAD. It is hoped that the immune system will become
more tolerant against the body's own GAD, and stop damaging the
insulin-producing cells, such that the body can continue to form some
insulin.

"Studies have shown that even an extremely small production of insulin
in the body is highly beneficial for patient health. People with diabetes
who produce a certain amount of insulin naturally do not develop low
blood sugar levels, hypoglycaemia, so easily. They have also a lower risk
of developing the life-threatening condition ketoacidosis, which can
arise when the insulin level is low," says Johnny Ludvigsson, senior
professor in the Department of Biomedical and Clinical Sciences at
Linkoping University.

Johnny Ludvigsson has led DIAGNODE-2, a clinical phase 2 study in
which researchers investigated the effect of GAD-alum (Diamyd)
injections into the lymph nodes of 109 young people with recently
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diagnosed type 1 diabetes. The natural insulin production of the
participants was measured at the start of the study and again after 15
months. Several other outcome measures were also followed, such as
change in long-term blood sugar levels (HbAIc), and how much
supplementary insulin the patients needed to take every day.

Previous studies of immunotherapy in diabetes have suggested that
genetic factors play a role in how patients respond to the treatment. This
led the researchers in DIAGNODE-2 to look at several variants of what
are known as "HLA genes." These genes code for proteins located on the
surface of some cells. They function as holders of proteins, and expose
them to immune system cells passing by. If the protein fragment exposed
in this way comes from, for example, bacteria, the immune system
should form antibodies against the foreign protein. However, the
immune system sometimes reacts against the body's own substances, and
certain types of HLA are associated with an increased risk of type 1
diabetes. The HLA variant HLA-DR3-DQ?2 exposes the GAD65 protein
to cells of the immune system, and patients with this variant often form
antibodies against GADG6S at an early stage of the disease. Around half
of the participants in the study had the HLA-DR3-DQ?2 variant.

For the complete patient group, there was no difference between
treatment and placebo in the degree to which insulin production was
preserved. GAD-alum did, however, have a positive effect for the
subgroup of patients who had the DR3-DQ2 variant of HLA genes.

"The patients in the subgroup with the DR3-DQ2 type of HLA genes did
not lose insulin production as quickly as the other patients. In contrast,
we did not see any significant effect in the patients who did not have this
HLA type," says Johnny Ludvigsson.

No undesired effects that could be related to treatment with GAD-alum
were seen during the study.
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"Treatment with GAD-alum seems to be a promising, simple and safe
way to preserve insulin production in around half of patients with type 1
diabetes, the ones who have the right type of HLA. This is why we are
looking forward to carrying out larger studies, and we hope these will
lead to a drug that can change the progress of type 1 diabetes," says
Johnny Ludvigsson.

The study has been financed by Diamyd Medical AB, the Swedish Child
Diabetes Foundation, and the Swedish Diabetes Foundation. The
pharmaceutical company Diamyd Medical was involved in planning and

the collection of data. One of the authors, Ulf Hannelius, is employed by
Diamyd Medical.

The 109 participants, aged between 12 and 24 years, had been diagnosed
with type 1 diabetes within the preceding 6 months, and were allocated
at random to one of two groups. One group received three injections of
GAD-alum at intervals of 1 month and vitamin D in tablet form, while
the other group (controls) received placebo. Neither the participants nor
the researchers knew which patients received treatment with GAD-alum
(the study was randomized and double-blind).

The article, "Intralymphatic glutamic acid decarboxylase with Vitamin D
supplementation in recent onset Type 1 diabetes: a double-blind
randomized placebo-controlled Phase IIb trial," is published in Diabetes
Care.

More information: Johnny Ludvigsson et al, Intralymphatic Glutamic
Acid Decarboxylase With Vitamin D Supplementation in Recent-Onset
Type 1 Diabetes: A Double-Blind, Randomized, Placebo-Controlled
Phase IIb Trial, Diabetes Care (2021). DOI: 10.2337/dc21-0318
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