Folia Medica 62(3): 597-600
DOI: 10.3897/folmed.62.e50166

) Case Report

Insulin-induced Lipoatrophy in a Patient
on Insulin Analogue Therapy: a Case Report

Vesselina Yanachkova!, Radiana Staynova®

1 Dr Shterev Hospital, Sofia, Bulgaria
2 Faculty of Pharmacy, Medical University of Plovdiv, Plovdiv, Bulgaria

Corresponding author: Vesselina Yanachkova, Dr Shterev Hospital, 25-31 Hristo Blagoev St., Razsadnika quarter, Sofia, Bulgaria; E-mail: v_ess@abv.bg;
Tel.: +359 886 436 963

Received: 15 Jan 2020 ¢ Accepted: 13 Mar 2020 ¢ Published: 30 Sep 2020

Citation: Yanachkova V, Staynova R. Insulin-induced lipoatrophy in a patient on insulin analogue therapy: a case report. Folia Med
(Plovdiv) 2020;62(3):597-600. doi: 10.3897/folmed.62.e50166.

Abstract

Insulin-induced lipoatrophy is a rare skin complication in patients with diabetes mellitus. It is characterized primarily by localized
subcutaneous atrophy of the fatty tissue at the site of frequent insulin injection. We report a clinical case of a 38-year-old woman with
lipoatrophy, developed during treatment with insulin analogues. Lipoatrophic zone formation began 3 months after the treatment was
initiated. A lipoatrophic defect developed on the thighs and the upper outer arms, resulting from repeated insulin injections at the same
site. Regarding lipoatrophic areas, treatment with topical administration of corticosteroids was attempted but without a significant clini-
cal effect. The best prevention from lipoatrophy development is education of patients regarding rotation of insulin injection sites and
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more frequent needle change.
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INTRODUCTION

Insulin therapy is one of the iatrogenic causes of localized
acquired lipoatrophy. In addition, acquired lipoatrophy
may be a complication of local action due to other injecta-
ble agents such as corticosteroids, antibiotics, heparin, vac-
cines, and growth hormone. It may also occur as a result of
an abscess, recurrent trauma (lipoatrophy semicircularis),
localized scleroderma (morphea), cutaneous systemic lu-
pus erythematosus, dermatomyositis, etc. Insulin-induced
lipoatrophy is a rare skin complication in patients with
diabetes mellitus.! In past years, when bovine and por-
cine insulin was used, its incidence used to be significantly
higher, between 10-55%.* However, in the era of human
insulin and insulin analogues, lipoatrophy occurred in ap-
proximately 3.6% of treated patients.>>¢ It is most common
in young women with type 1 diabetes mellitus.*” The rea-
son for its occurrence may be: the use of the same insulin

injection site over a long period of time, irregularly chan-
ging needles of injection devices, applying different analo-
gue insulin to the same patient.}*>

CASE REPORT

We present a case of a 38-year-old woman with a 5-year his-
tory of type 1 diabetes mellitus. The disease occurred three
months after the woman gave birth. It debuted with hyper-
glycemia, blood glucose levels up to 20 mmol/L and ketonu-
ria. The patient did not perform an oral glucose tolerance test
during pregnancy. It is therefore unknown if any disorder in
carbohydrate metabolism had been present previously. She
gave birth to a fetus with weight of 3850 g. Under the con-
ditions of hospitalization, insulin therapy was initiated. The
patient was on multiple dose injection therapy, using combi-
nation of regular human insulin and intermediate-acting in-
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sulin. Six months later the therapy was switched to one with
a short-acting insulin analogue (aspart) and long-acting in-
sulin analogue (detemir).

In the endocrinology consulting room, the patient presen-
ted in July 2015 with severe hypoglycemia, with registered
blood sugar level of 1.9 mmol/L. Based on medical history
and physical examination, it became clear that the type of di-
abetes had not been classified correctly. The patient reported
that she had gained 30 kg in two years and used to be having
frequent episodes of hypoglycemia, including ones with loss
of consciousness. The patient had never been educated on
insulin dose titration, therefore she was using the constant
dose prescribed by the endocrinologist as a definitive and
fixed one. In addition, the patient had another endocrine di-

sease — autoimmune thyroiditis in a hypothyroid phase. At
the time of examination, she was being treated with 75 ug
of levothyroxine once daily for substitution. She reported a
family history of thyroid disease and diabetes mellitus. There
was no evidence for diabetic complications.

Data from physical examination included: Obesity class I
(BMI=34 kg/m?), and four areas of lipoatrophy with a dia-
meter of about 10 cm each, located on thighs and upper ou-
ter arms (Figs 1, 2). Lipoatrophic zone formation began 3
months after initiation of treatment with insulin analogues.
The patient had not been instructed to rotate the injection
sites and continuously administered insulin in the same area
until lipoatrophy occurred, the zone then deepened and en-
larged. It was not until then when she changed the location.

Figure 1. Lipoatrophy located on the front of the thighs.

Figure 2. Lipoatrophy located on the upper outer arms.

598

Folia Medica | 2020 | Vol. 62 | No. 3



Following the examination, several laboratory tests were
recommended and performed (Table 1).

Table 1. Results of laboratory tests

Test Results Normal range
Blood glucose (fasting) 3.8 mmol/L 2.8 - 6.1 mmol/L
HbAlc 5.1% <7%

C-peptide 0.78 nmol/L 0.26-1.39
GAD-65/IA-2 3.1 (Negative) ~ 0-4IU/L
Zn-transporter 8 Normal -

TSH 1.8 WIU/L 0.27 - 4.20 uIU/L
Anti-TPO >900 IU/ml <351U0/ml
Creatinine 58 umol/L 44 - 80 pmol/L
Triglycerides Normal -

ALAT 20 U/L <33 U/L

ASAT 21 U/L <32 U/L
Albumin Normal -

GGT 15 U/L 5-35U/L

Hbalc: glycated haemoglobin; GAD: glutamic acid decarboxyl-
ase; TSH: thyroid-stimulating hormone; Anti-TPO: anti-thyroid
peroxidase; GGT: gamma-glutamiltransferase

Before the results of the immunological tests were obtained,
the insulin doses had been reduced. Hypoglycaemia was re-
corded even when 2E fast-acting insulin was administered.
Having the negative antibody levels detected, insulin therapy
was discontinued. The patient was treated with metformin
850 mg 3 times daily. Gradually, the patient reduced 25 kg of
her body weight and achieved good glycemic control (HbAIc
5.52 % and blood glucose profile - 4.4/5.5/6.5/5.9 mmol/L,
results from January 2019). Regarding the lipoatrophic areas,
treatment with topical administration of corticosteroids was
administered, but no significant clinical effect was achieved.

DISCUSSION

Insulin-induced lipoatrophy is considered an immunologi-
cal side effect during the course of insulin therapy.">’ The
pathogenesis is still not clear enough. It is characterized
by the local formation of complexes between the injected
agent and circulating antibodies, activation of the comple-
ment system and infiltration of inflammatory cells.*

The local accumulation of immune complexes is fol-
lowed by vascular changes. Overproduction of cytokines
and TNF-a by mast cells inhibit adipocyte differentiation.
Besides, the presence of anti-insulin antibodies is also
associated with cutaneous atrophy.!:»

The lipoatrophic areas of the skin appear in a period of
time that varies between 4 weeks and 2 years after initiation
of insulin therapy. It is crucial to recognize and treat this
condition as early as possible. Insulin absorption at these

Insulin-induced Lipoatrophy

sites is unpredictable, which creates the prerequisites for
hyperglycemia or hypoglycemia.! 652

A key element in prevention of this complication is
the education of patients with diabetes. They should be
instructed to alternate the injection sites, to observe the
skin, and not to use the same needle for a long period of
time (up to 12 times).>! In case of lipoatrophy, attempts
to treat the affected areas include topical corticosteroid
injections. A positive reversal is recorded in some of the
treated patients.!!

CONCLUSION

The present case report is intended to draw attention to one
of the rare complications of diabetes mellitus, in particular
one related with insulin therapy. Even treatment with insu-
lin analogues may cause skin changes. Patient’s education
is very important in regard of titration of insulin doses de-
pending on blood glucose values, as well as on the diet and
the physical activity. Patients on insulin therapy should be
advised on rotation of insulin injection sites and the need
for more frequent needle change. This will minimize the
occurrence of local skin reactions as an insulin treatment
complication.
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Pe3tome

VIHCYMMH-VHYIIMPOBaHHAA IMI0ATPOdNA ABIACTCA PEIKUM KOXKHBIM OC/IOXKHEHVEM Y HalMeHTOB C caXxapHbIM AuadeTom. OHa xa-
PaKTepy3yeTcs ITTABHBIM 00Pa3oM JIOKAIbHOI MOJKOXKHON arpoduert >KNUPOBOIl TKAaHU B MeCTe YacThIX MHDBEKLMIT MHCYIHA. MbI
coo01I1aeM 0 KIVMHIYECKOM CIIydae 38-7IeTHell SKeHIMHBI ¢ IMIoaTpodiueil, KOTopas pasBulIach BO BpeMs JIeUeHMs aHa/IoraMU MH-
cynmusa. PopMupoBaHye MUI0aTpodIIECKOll 30HBI HaYanoch 4epes 3 MecsAla MOC/Ie Hadayla jedeHys. Jlumnoarpoduyaecknii gedexT
pasBuU/ICA Ha 6ENpax U BEPXHMX YACTAX PYKM IOCIEe HECKOMbKMX MHDBEKIMIT MHCYIMHA B OHOM M TOM >Ke MecTe. YTo KacaeTcs -
noarpodyecKux 06/1acTeil, ObUIO IPOBEIEHO JIeueH) e MeCTHBIMU KOPTUKOCTEPOUAMMU, HO He ObIIO 3HAUMTEIBHOTO KIVHIIECKOTO
addexra. JIydrnas mpodumakTiKa IPOTUB PasBUTHA TUIIOATPOGUY — MHGOPMUPOBAHNE ALIVIEHTOB O POTALMM YIaCTKOB MHBEKIINU
MHCY/INHA ¥ 60JIee YacToli CMEeHe UITIbL

KnioueBble cnoBa

caxapHblil AnabeT, aHa/IOTU MHCY/IVHA, TUI0aTpodusa
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