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Improvement of Glucose Control and
Reduction of Hypoglycemia Following
Intravenous Immune Globulins in a Child
With Type 1 Diabetes and High Levels

of Insulin Antibodies
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Anti-insulin antibodies (AIA) usually
have no impact on glucose control in
type 1 diabetes (1). However, high titers
of AIA with low/medium affinity for insu-
lin may form unstable immune complexes
resulting in high glucose variability (2).
Corticosteroids, plasmapheresis, myco-
phenolate mofetil (3), and rituximab (4)
have been tried to solve this issue. We
report a case of interest owing to signifi-
cant improvement following intravenous
infusions of human immune globulins
(IVIg).

A lean 8-year-old Caucasian boy was
diagnosed with type 1 diabetes 3 years
before being referred to our clinic. No
autoantibodies against islet antigens,
GAD, IA2, or zinc transporter 8 were de-
tected, but testing for AIA was not done
at onset and no GCK, HNF1A, HNF4A,
HNF1B, ABCC8, KCNJ11, or INS gene mu-
tations were found. Under multiple daily
insulin injections or an insulin pump,
high glucose variability included uncon-
trollable postmeal hyperglycemia and
recurrent severe hypoglycemia in fasting/
nighttime periods. Despite a sensor-
augmented pump during the previous
15 months, glucose swings remained
unaffected. HbA;. moved from 8.9%
(74 mmol/mol) 9 months before IVIg to
8.4% (68 mmol/mol) 5 months and im-
mediately before IVIg.

When the child was admitted to our
clinic, his high plasma insulin levels were
discordant with insulin pump delivery
rates while managed by hospital nurses,
and a high AIA level was found (49.8%;
reference 0-5.5%; radioimmunoassay:
AAl, Cisbio, Gif-sur-Yvette, France).
Hence, AIA were suspected in the failure
of glucose control. Similar to the treat-
ment of idiopathic thrombocytopenic pur-
pura and based upon a previous report (5),
IVIg (Clairyg, LFB Biomédicaments, Les Ulis,
France) of 0.4 g/kg/day were administered
for 5 consecutive days without any side
effects. The AIA titer fell to 27.8%, 30.7%,
and 22.9% after 1, 3, and 7 months, respec-
tively. HbA;. was 8.1% (65 mmol/mol) af-
ter 3 months, with a significant increase in
the average daily percentage of time spent
with sensor glucose in the 3.9-10 mmol/L
target range thanks to a similar decrease
in the percentage of time spent above
10 mmol/L and a dramatic reduction in
the percentage of nights with at least one
hypoglycemic event; the mean of daily
differences (best index for estimating
between-day glycemic variability) was
reduced, albeit not significantly (Fig. 1).
After 7 months, HbA;. further decreased
to 7.8% and hypoglycemia only occurred
in 8.3% of monthly nights.

IVIg have been used as immune-mod-
ulating agents in pathological conditions
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involving autoantibodies, with a mode
of action mainly based upon their bind-
ing to idiotypic antibodies, thus allowing
their clearance by the reticuloendothe-
lial system. In our case, we speculate
that AIA could have been cleared after
binding to IVIg as a first effect. However,
the sustained effect that exceeded the
lifetime of IVIg, also observed by Han-
aire-Broutin et al. (5), suggests that a
further action was induced on the pro-
duction of AIA by the specific B cells
and/or on the regulation of the immune
process by T cells. Of note, while IVIg
were followed by a dramatic reduction
of daily insulin doses in the patient de-
scribed by Hanaire-Broutin et al. (5), the
dose remained stable in our patient,
suggesting the effects of AIA on insulin
availability were different. Further pa-
tient follow-up will assess whether im-
proved glucose control is maintained.
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Figure 1—Continuous glucose monitoring metrics in a patient with type 1 diabetes and high AIA titers 6 months before and 3 months after IVIg. A:
Percentage of time (mean * SD) in target glucose range (3.9-10 mmol/L) over 24 h. B: Percentage of time (mean * SD) in hyperglycemia
(>10 mmol/L) over 24 h. C: Mean = SD of daily differences (MODD) over 24 h. D: Percentage of nights with at least one episode of hypoglycemia
(<3.9 mmol/L). The data for the two periods were collected with an Enlite Glucose Sensor (Medtronic, Northridge, CA). P values were calculated

using a two-tailed Mann-Whitney U test.
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