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Simultaneous occurrence of insulin-derived
amyloidosis and acanthosis nigricans at the
abdominal site of insulin injection
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INTRODUCTION
The most common complications of subcutane-

ous insulin injection are lipoatrophy, lipohypertro-
phy, and localized allergic reactions. More rarely,
skin abscesses, insulin edema, insulin allergy,
acanthosis nigricans (AN), and insulin-derived
amyloidosis have been reported at insulin injection
sites.1 We report a patient with concomitant
insulin-derived amyloidosis and AN at the abdominal
site of insulin injection.
Fig 1. Hyperkeratotic plaques located on either side of
the umbilicus.
CASE REPORT
A 68-year-old woman with a history of hyperten-

sion, liver transplant for nonalcoholic steatohepatitis
cirrhosis, and a 30-year history of type 2 diabetes
presented with growing asymptomatic plaques on
the abdomen. Her antirejection treatment consisted
of mycophenolate mofetil and tacrolimus. Insulin
glargine and insulin lispro had been started 10 years
before the visit. Abdominal plaques appeared at the
injection sites, but treatment was continued until
1.5 years prior to presentation, when treatment was
changed to insulin glargine and insulin aspart due to
worsening blood glucose control.

Physical examination showed 2 large hyperkera-
totic, hyperpigmented, and indurated plaques
symmetrically located on either side of the umbilicus.
No masses were palpable. Along the superior edge,
the plaques were confined by the liver transplanta-
tion scar (Fig 1). Examination of the back of the neck
and armpits revealed AN.

Histologic examination of the abdomen showed
hyperkeratosis and papillomatosis with mild acan-
thosis, confirming AN (Fig 2, A). Examination of the
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dermis revealed masses of eosinophilic and amor-
phous material. The deposit stained orange-red
with Congo red (Fig 2, B) and showed green
birefringence under polarized light (Fig 2, C ), which
is diagnostic for amyloidosis. The amyloid deposit
showed positive staining with anti-insulin and
antiserum amyloid A antibodies.

Based on these findings, a diagnosis was made of
insulin-derived amyloidosis associated with AN at
the site of insulin injection.

Surgical excision was considered, but not
considered feasible in view of the absence of a
palpable mass. Clobetasol propionate cream applied
once daily resulted in no clinical change. Topical
adapalene 0.1% resulted in significant reduction in
the appearance of clinical plaques. Induration,
however, persisted (Fig 3).
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Fig 2. A, Hyperkeratosis and papillomatosis. (Hematoxylin-eosin stain, original magnification:
36.5.) B, Cutaneous amyloidosis: Amyloid deposits staining Congo redepositive. (Original
magnification: 315.) C, Cutaneous amyloidosis: apple-green birefringence in polarized light.
(Original magnification: 315.)

Fig 3. Improvement after 4 months of topical retinoid
treatment.
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DISCUSSION
Amyloid deposition at the injection site of porcine

insulin was described for the first time in 1988 by
Dische et al.2 Since then, at least 86 cases of
insulin-derived amyloidosis have been reported.3

Any type of insulin can cause insulin amyloidosis.3

The usual clinical presentation is a rigid
subcutaneous mass at the site of insulin injection.
Nagase et al4 reported 2 cases of insulin-derived
amyloidosis without a palpable mass, suggesting that
its incidence may be underestimated.
Patients often exhibit poor glycemic control
because of local degradation of insulin in amyloid
or trapping of insulin in amyloid fibrils after
injection.5 Patients may also present with severe
hypoglycemia due to erratic absorption from the
affected site.

Diagnosis is confirmed by histopathology with
the presence of amyloid positively stained by an
antibody against insulin.6

Lipohypertrophy is the most common differential
diagnosis.6 This localized reaction site is less firm and
solid than an amyloid tumor and regresses after
cessation of insulin injections.

The treatment for insulin-derived amyloidosis is
to avoid the injections at the sites of amyloidosis or
surgery.6 Surgical excision can result in improved
glycemic control in cases of localized amyloid
tumors.

AN at the site of insulin injection is another rare
complication of insulin injection, with a dozen cases
reported.7 The patients aremostly men. The abdomen
is the most commonly affected site. For 2 patients,
plaques disappeared after rotating injection sites. The
pathophysiology remains unknown, but may be the
same as in benign AN. High concentrations of insulin
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in the epidermismay bind to insulin-like growth factor
1 receptors on keratinocytes, stimulating proliferation
and inducing hyperkeratosis.8

To our knowledge, this is the third reported case
of a simultaneous occurrence of insulin-derived
amyloidosis and AN at the site of insulin injection.
The first case reported was a 59-year-old man,
whose dermatosis was located on the abdomen
and was secondary to the use of human insulin.9

The second case, published in 2014, reported on a
54-year-old man, whose dermatosis was also
located on the abdomen. The insulin used was
recombinant human insulin with no further de-
tails.10 The clinical presentation was similar to the
one observed in our patient.

Because our patient was seen many years after the
occurrence of AN and insulin-derived amyloidosis, it
is difficult to know which pathology occurred first.
We offer 2 hypotheses as to why these 2 conditions
might co-occur. Firstly, it is possible that the pres-
ence of induration from amyloid led to more super-
ficial insulin injection, with higher concentrations of
insulin in the epidermis resulting in AN. Another
possibility is that amyloid hindered the absorption of
insulin and poorer glycemic control, requiring
increased doses of insulin and development of AN.
CONCLUSION
Although insulin-derived amyloidosis and AN are

uncommon complications of insulin injection, der-
matologists should be aware of them. Prevention of
these complications can be achieved by rotating
insulin injection sites, self-monitoring, and the use of
fine needles.
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