Lipoatrophy with insulin analogues in type | diabetes
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ABSTRACT

Lipoatrophy is a rare complication of treatment with
insulin analogues. It has been reported with insulin Lispro
(Eli Lilly, Indianapolis, Indiana, USA) and insulin Glargine
(Sanofi-Aventis, Paris, France). To our knowledge, this

is one of the first reports of lipoatrophy with Aspart,
biphasic Aspart and Detemir insulin analogues (Novo
Nordisk, Bagsvaerd, Denmark). We report the cases of
four children with type | diabetes who were commenced
on NovoMix 30 or NovoRapid/Levemir insulin injections.
They developed lipoatrophy at the injection sites

after 2-3 years of treatment. In two of our patients,
lipoatrophy resolved when the injection sites were
changed, suggesting that local factors could be the
cause of lipoatrophy. However, lipoatrophy developed

at the new sites in the other two patients, requiring a
change of insulin preparation. Regular examination of the
injection sites facilitated early detection of lipoatrophy in
our patients. Lipoatrophy completely resolved over 1-2
years in all patients with no recurrence after 3—4 years
of follow-up.

INTRODUCTION

Lipoatrophy was a common cutaneous compli-
cation of insulin injections before the advent of
human insulin in the 1970s and has rarely been
observed since the introduction of insulin ana-
logues. In the literature, lipoatrophy has been
reported in a small number of patients, mainly
with insulin Lispro (Lilly, Indianapolis, Indiana,
USA) and insulin Glargine (Sanofi-Aventis, Paris,
France). We report lipoatrophy in four children
with type I diabetes mellitus (T1DM) who were
treated with the following insulins: Aspart
(NovoRapid), biphasic Aspart (NovoMix 30) and
Detemir (Levemir) (Novo Nordisk, Bagsvaerd,
Denmark). To our knowledge, this is one of the
first reports of lipoatrophy, its management and
long-term follow-up in association with Novo
Nordisk insulin analogues.

CASE REPORT

Four Caucasian children with TIDM (aged 4, 5,
12 and 14 years) developed lipoatrophy (table 1).
Patients 1 and 2 were commenced on NovoMix
30 insulin and patients 3 and 4 were treated with
multi-dose insulin injections using NovoRapid and
Glargine (patient 3) or Levemir (patient 4) insu-
lins. The lipoatrophy was first noticed 2-3 years
after starting insulin therapy. Patients 1 and 2
developed lipoatrophy at the injection sites of
NovoMix 30 (figure 1), while patient 3 developed
lipoatrophy at the NovoRapid sites (figure 2) and
patient 4 at the Levemir site. Glycosylated haemo-
globin (HbAlc) levels at the time of developing
lipoatrophy in these patients were 9.0%, 8.0%,
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9.0% and 11.4%, respectively. Insulin antibody
levels were measured in three of these patients
and were found to be elevated.

In patients 1 and 3, lipoatrophy resolved when
the injection site was changed. However, lipoatro-
phy developed at the new injection sites in patient
2 and 4 and resolved after changing the insulin
preparation (NovoMix 30 to Humalog Mix25 and
Levemirto insulin Glargine). Lipoatrophy resolved
over a period of 1-2 years in all patients. HbAlc
levels steadily dropped with the resolution of
lipoatrophy in patients 1 and 4 but did not change
in the other two children (table 1). There was no
recurrence of lipoatrophy in any of our patients
after 3—4 years of follow-up.

DISCUSSION

Lipoatrophy is usually a complication of TIDM
treatment. Lipoatrophy was commonly seen with
old insulins (bovine and porcine). It is now rarely
observed since the introduction of highly purified
insulins and insulin analogues.

In 2005, Ampudia-Blasco reported the case of
a 39-year-old patient with TIDM who developed
lipoatrophy at the injections sites with insulin
Glargine.! Most of the other previously described
cases were associated with the use of insulin
Lispro. A 10-year-old Caucasian girl from Yale
University developed localised lipoatrophy of
the subcutaneous tissue of the anterior abdomi-
nal wall a year after treatment with continu-
ous subcutaneous insulin infusion (CSII) using
Lispro insulin.? The lipoatrophy did not progress
further after switching to buffered human regu-
lar insulin using the same MiniMed CSII pump.
Therefore, the authors attributed the cause to
Lispro insulin. However, lipoatrophy was also
reported with CSII which did not regress after
changing Lispro to buffered human insulin.®
There was local hyperproduction of tumour
necrosis factor a from macrophages leading to
differentiation of adipocytes resulting in lipoat-
rophy. It was therefore hypothesised that Teflon
cannulae used in the pump system may have
induced the local immune reaction.® Another
case was reported with lipoatrophy induced
by Lispro insulin but not in combination with
pump therapy.* Most recently, a 13-year-old girl
with injection-site lipoatrophy was described,
also in association with Lispro insulin.’

The pathogenesis of lipoatrophy is still poorly
understood. The suggested mechanisms are:
repeated mechanical trauma from the injec-
tions, cryotrauma from refrigerated insulin or
immune mediation. Many studies have demon-
strated an association between high insulin anti-
bodies and lipoatrophy. In a study conducted at
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Table 1 Lipoatrophy in four children with type | diabetes
Patient 1 Patient 2 Patient 3 Patient 4
Age at diagnosis of T1IDM (years) 2 2 9 n
Initial insulins (indicating the insulin associated with LA) NovoMix 30 (LA)  NovoMix 30 (LA) NovoRapid (LA)+Glargine ~ NovoRapid+Levemir (LA)
LA initially observed: age (years) 4 5 12 14
LA initially observed: year/month 2006/November 2007/September 2006/August 2008/May
HbA1c at onset of LA (%) 9 8 9 1.4
HbA1c after 3 months of resolution of LA (%) 14 8 9 9
LA resolved by changing sites Yes No Yes No
Change of insulin analogues No NovoMix 30 to Humalog Mix25  No Levemir to Glargine

HbAT1c, glycosylated haemoglobin; LA, lipoatrophy; T1IDM, type | diabetes mellitus.

Figure 1 Lipoatrophy in the arm and leg of patient 1.

Figure 2 Lipoatrophy in the abdomen of patient 3.

the diabetes clinic of the University Children’s Hospital in
Munich, Germany, 112 children were randomly recruited for
measurement of insulin antibodies.® Lipoatrophy was found
in four children who had significantly high insulin antibody
levels. This study concluded that there is a strong associa-
tion between insulin antibody levels and lipoatrophy, which
implies immunity against insulin is a factor in the develop-
ment of lipoatrophy. Another report in 1998 also described a
significantly high insulin antibody level in an adult with dia-
betes.” We observed high levels of insulin antibody in three
of our cases.

The management of lipoatrophy has not yet been well estab-
lished. Suggested treatments include injecting insulin around
the atrophic sites in combination with dexamethasone.® In
two of our patients, lipoatrophy resolved after changing the
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injection sites alone, suggesting that local factors could be con-
tributing to the development of lipoatrophy. However, in the
other two children lipoatrophy developed at the new injec-
tion sites but resolved after we changed the insulin prepara-
tions. This suggests that immunity against insulin might be a
contributing factor. HbAlc decreased after resolution in two
of our patients but remained the same in other two. HbAlc
decreased in only one of the two patients where lipoatrophy
resolved after changing sites, suggesting that poor absorption
from the site with lipoatrophy might be contributing to the
high HbAlc levels in at least one of those patients. In the other
two patients whose lipoatrophy resolved only after changing
insulin preparation, HbAlc improved in only one, suggesting
that immunity might have caused poor insulin absorption
from the local lipoatrophy site.

CONCLUSION

Lipoatrophy is rare and can develop with all new insulin ana-
logues. In the first instance it may be sufficient to change the
injection site, but if that is not effective then changing to alter-
native insulin analogues may be successful, as in our experi-
ence. We recommend inspection of the injection sites at every
clinic visit, which will help early detection of this rare compli-
cation of insulin treatment in children with TIDM.
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