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Introduction: Lipodystrophy is a common complication of insulin therapy. The objective of our
study was to evaluate the frequency of lipodystrophy in diabetic patients and its contributing factors.
Materials and methods: A prospective study including insulin-treated patient for more than 6
months. The variables studied were treatment, injection techniques, hypoglycemia and its
criteria. The results for the group of patients with lipodystrophy were compared to the group without
lipodystrophy. Results: During the study period, 1000 patients were included. The prevalence of
lipodystrophies was 48%. The main location was the arms in 84%. The predisposing factors for the
development of lipodystrophy were essentially: the lack of rotation of injection sites
(p<0.0000000001), the practice of the injection fold, the use of insulin syringes more than 6 times
(p=0.0000004) and the number of education sessions. Unexplained moderate hypoglycemia was
present in 72% of patients with lipodystrophy versus 30% in patients without lipodystrophy. For
insulin injection techniques, the vector used was the insulin syringe in 92% of patients. The
antiseptic was used in 12% of patients. The injection fold was performed in 43% of patients and
released in 15% of patients. Needle retention after injection was observed in 41% of patients.
Rotation of injection sites was noted in 55% of patients. All patients reported reusing the needle and
97% used it more than 4 times. Conclusion: The predictive factors for lipodystrophy were
essentially the lack of site rotation, the impracticality of the injection fold and the abusive reuse of
syringes. This requires further education and assessment of insulin-treated patients.

Copyright © Soukaina Laidi ef al, 2019, this is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is

properly cited.

INTRODUCTION

Endocrinology and Metabolic Diseases Department of the
University Hospital of Casablanca (Morocco).

Diabetes is a chronic disease with a constantly increasing
incidence[1]. Insulin therapy is a treatment that has a key role
in the management of the type 1 diabetic patient and a large
number of type 2 diabetic patients. [2,3,4]. Despite the
emergence of different insulin analogues, the implementation
of this therapy still leads to several complications, particularly
cutaneous|[5,6], including lipodystrophies (LD). These are the
cause of several complications including glycemic imbalance
and glycemic variability with hypoglycemia. The objective of
our study was to evaluate the frequency of lipodystrophies in
insulin-treated diabetic patients and to determine the different
risk factors for lipodystrophy.

PATIENTS AND METHODS

This is a prospective study, carried out over a period of 28
months, from February 2015 to June 2017, within the

*Corresponding author: Asma Chadli

Inclusion Criteria

Included in the study were any type 2 diabetic patient > 18
years of age or type 1 diabetic patient over 14 years of age
hospitalized at the Ibn Rochd University Hospital or followed
in consultation, insulin-treated for at least 6 months

Exclusion Criteria

Non-insulin-treated or insulin-treated patients less than 6
months of age. Non-consenting patients. Any patient included,
was examined to determine the presence of lipodystrophy, the
site, whether it was observed by the patient or not. Several data
were searched for each patient.

These Variables Included

Socio-Demographic Characteristics: Age, gender, grade level
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The Characteristics of Diabetes: Type of diabetes, duration of
diabetes progression, duration of insulin therapy, glycosylated
hemoglobin level (measured by standardized method)

Characteristics related to insulin therapy: Duration, type of
insulin, number of injections, injection site, vectors, preferred
sites, injection techniques

The characteristics of hypoglycemia: The number, the
severity. Hypoglycemia was defined as blood glucose less than
or equal to 0.70 g/I.

Injection technique: Use of an antiseptic, practice of the
injection fold, degree of injection, fold released 5 to 10 s after
injection, wait 10 seconds before removing the needle, rotation
of the injection sites by lcm

Lipodytrophy zone: Site, observed or not by the patient.
RESULTS

General Characteristics of the Population

The study involved 1000 patients with a high female
predominance: 677 women and 323 men (sex ratio F/H: 2/1).
The average age of our patients was 42+20 years. The average
age of diabetes was 9.6 years (from 6 months to 37 years). The
duration of insulin therapy was 5.7 years (6 months to 37
years). Type 2 diabetes was the most prevalent in the study
(60%) while 38% of patients had type 1 diabetes and 2% had
slow type 1 diabetes.[Tablel]

In terms of insulin therapy, 224 patients were under basal
regimen (22%), 128 patients under basal bolus (12%), 53 under
basal plus and 595 under premixed regimen (59%). Concerning
glycemic control, the average HbAlc was 10.2%.

Patient Injection Techniques

The vector used was the insulin syringe in 92% of patients and
insulin pens in 8% of patients.

Only 12% used the antiseptic before the insulin injection. The
injection fold was performed in 43% of patients and released in
15% of patients. Needle retention after injection was observed
in 41%. Rotation of injection sites was noted in 55% of
patients.

Characteristics of lipodytrophies

The prevalence of lipodystrophies was 48% or 481 patients.
Their locations were the arms in 84% of cases (408
patients)[figure 1,2,3,3,4], the belly in 30% (146 patients)
[Figure 5,6] and 12% at the thigh level (61 patients), with a
double location in 26% of cases or 125 patients.

The lipodystropy area was observed by 50% of patients by
palpation, but 32% continued to inject into it.

Risk factors for Lipodystrophies
The Duration of Insulin Therapy

The presence of lipodystrophy was correlated with the duration
of insulin therapy (p= 0.002)

The type of diabetes

LD was more frequent in patients with type 1 diabetes

The Reuse of needles

Regarding the number of needle use: 3% of patients used the
needle less than 4 times, 43% between 4 and 6 times, 42%
between 6 and 10 times, and 11% of patients 10 times or more.
The LD was correlated with the number of needle uses
(p=0.000000004)

Rotation of injection sites

The lack of rotation of injection sites was correlated with the
presence of LD (23% of patients with lipodystrophy had site
rotation versus 74% rotation in patients without lipodystrophy)
p<0.0000000001

The practice of the injection fold

Only 30% of patients with lipodystrophy practiced the injection
fold versus 56% in patients without lipodystrophy
(p<00000001).

Consequences of lipodystrophies
Hypoglycemia

Unexplained moderate hypoglycemia has been reported in 72%
of patients with lipodystrophy with an average of 2
hypoglycemia per week versus 30% in patients without
lipodystrophy with p<0.0000000001.

Hyperglycemia

The LD was correlated with HbAlc > 10% (44% of patients
with LD had HbAlc >10% vs 36% of patients without LD :
p=0.014)

The Number of Education Sessions

Regarding therapeutic education, 90% of patients received
sessions with a number of one to two sessions in 55% of
patients, 3 to 4 sessions in 30% of patients, and 5% more than 4
SD sessions.

Among patients who received 1 to 4 educational sessions, 45%
had lipodystrophies (p=0.33), while in patients receiving more
than 4 sessions, lipodystrophies were objectified in only 35%
(p=0.008).
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Figure 5, 6 lipodystrophy areas in the abdomen

Table 1 Factors Promoting Lipodystrophies

Absence LD Presence LD

n =519 n =481 P
Gender
Female 329 (63.39%) 348 (72.34%) 0.002
Male 190 (36.60%) 133 (27.65%) :
Type of diabetes
1 163 (31.40%) 219 (45.53%) 0.000004
2 349 (67.24%) 259 (53.84%) 0.00001
LADA 7 (1.34%) 3 (0.62%) 0.24
Duration ofinsulin 5 56, 5 3 6344528 0.002
therapy
Insulin regimen
Basal 120 (23.12%) 104 (21.62%) 0.56
Basal bolus 70 (13.48%) 58 (12.05%) 0.49
Basal plus 17 (3.27%) 36 (7.48%) 0.002
Premixed 312 (60.11%) 283 (58.83%) 0.678
Number of syringe
13: 16 (3.08%) 15 (3.11%) 0.97
46 266 (51.25%) 169 (35.13%) 0.0000003
=6 237 (45.66%) 297 (61.74%) 0.0000004

Figure 1,2,3,4 areas of lipodystrophy in the arm.

Use of antiseptic 72 (13.87%) 56 (11.64%) 0.29
Practice of injection 294 (56.64%) 148 (30.76%) <0.00000001
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folding
Rotation of o o
T 389 (74.94%) 113 (23.49%)  <0.00000001
injection sites
Number of 157 349 <0.00000001
hypoglycemias
edulcilliil:)lgzres()sfions 0.005
0 42 59 0.02
[1-2] 299 252 0.09
13-4] 158 133 0.33
>4 37 20 0.008
Hbalc (%) 0.11
<8 24(4%) 15(3%) 0.21
[8-10] 163(31%) 146(30%) 0.71
>10 192(36%) 215(44%) 0.014
DISCUSSION

Lipodystrophy is a disorder of adipose tissue, is one of the most
common complications of subcutaneous insulin injections and
can occur as lipohypertrophy (LH) or lipoatrophy (LA). The
latter is defined as a scar that is often deep and retracted on the
skin as a result of a lesion of subcutaneous adipose tissue[7].
Several characteristics of LA suggest an immunological
etiology[8]. It appears to be the result of a lipolytic reaction to
impurities or other components of certain insulin preparations,
since its prevalence is now only 1 to 2% with the increasing use
of purified insulin[9,10]

LD was first described as a complication of insulin therapy by
Lamar et al[11] in 1950. He first suggested that changes in
insulin absorption could be influenced by atrophic and
hypertrophic LDs at the injection sites.

LH may be the result of the local anabolic action of insulin on
adipocytes, promoting fat and protein synthesis. However,
other mechanisms such as needle reuse and trauma caused by
frequent injections in the same area have also been
described[12]. Histologically, it is characterized by an increase
in adipocyte size and morphological changes, an acceleration
of the metabolic activity of subcutaneous adipose tissue, or
even an invasion of the dermis by adipocytes[13]. It is due to
the repeated stimulation of adipocytes by insulin.

The reported prevalence of LH in patients receiving insulin
injections varies considerably according to published
studies[14]. In our study the prevalence was 48%, it was more
frequent among women. The main contributing factors were
the non-rotation of the injection sites, the impracticality of the
injection fold and the use of the injection device more than 4
times. Patients with LD also had frequent unexplained
hypoglycemia. A French study conducted in 2013[15]
involving 140 patients found a prevalence of 33%. In Spain, the
prevalence found was 64.4% in a study also conducted in 2013
involving 430 patients. There was a strong relationship
between the presence of LH and non-rotation of sites, as well
as with needle reuse. The risk increases considerably when
needles were used more than five times. In addition, 39.1% of
patients with LH had unexplained hypoglycemia and 49.1%
had glycemic variability compared to only 5.9% and 6.5%,
respectively. [7]. In Jordan, a study including 1090 patients
with type 2 diabetes conducted between October 2011 and
January 2012 found a prevalence of 37.3%[16]. LH was
significantly associated with the duration of diabetes, needle
length, duration of insulin therapy, lack of systematic rotation
of insulin injection sites and poor glycemic control. A lower
prevalence was described by Hauner et al[17] at 3.6% and

Kasha et al[18] at 14.5%. The lack of site rotation was the
factor associated with LH in other studies[17,18,19].

In the Maghreb too, and more precisely in Tunisia, the
prevalence of LD was 62%. The factors found are also the non-
rotation of sites, the duration of insulin therapy, and the use of
needles more than 4 times[20].

Risk Factors for Lipodystrophies
The Duration of Insulin therapy

In Jordan, the study including 1090 patients with type 2
diabetes found that LH was significantly associated with the
duration of diabetes and the duration of insulin therapy.

The duration of diabetes was found as well as a factor of risk of
LD in the Maghreb too, and more precisely in Tunisia. [20].

In our study, the presence of lipodystrophy was correlated with
the duration of insulin therapy (p= 0.002).

The Reuse of needles

In the Spanish study [7], including 430 patients. There was a
strong relationship between the presence of LD and needle
reuse. The risk increases considerably when needles were used
more than five times.

The same factor was found in the Tunisian study [20].
In our study the LD was correlated with the number of needle
uses (p=0.000000004).

Rotation of injection sites

In Spain [7], there was a strong relationship between the
presence of LD and non-rotation of sites. In Jordan and Tunisia
[16, 20], LD was significantly associated with the lack of
systematic rotation of insulin injection sites. In our study the
lack of rotation of injection sites was correlated with the
presence of LD (23% of patients with lipodystrophy had site
rotation versus 74% rotation in patients without lipodystrophy)
p<0.0000000001

Consequences of lipodystrophies
Hypoglycemia

Glycemic variability and episodes of hypoglycemia have been
reported in different studies in patients with LD[28,29,30]. The
study by Blanco et al[7] found that the rate of unexplained
repeated hypoglycemia was more than 6 times higher (39%
versus 6%, respectively) and glycemic variability was 7 times
higher (49% versus 7%, respectively) in the presence of LD
compared to the absence of LD.

In our study, unexplained moderate hypoglycemia has been
reported in 72% of patients with lipodystrophy with an average
of 2 hypoglycemia per week versus 30% in patients without
lipodystrophy with p<0.0000000001.

Hyperglycemia

In Jordan [16], LD was significantly associated poor glycemic
control. In our study, the LD was correlated with HbAlc >
10% (44% of patients with LD had HbAlc >10% vs 36% of
patients without LD: p=0.014)
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Patient Injection Techniques

Concerning injection techniques. In our patients, the injection
fold was performed in 43% of patients and released in 15% of
patients. Needle retention after injection was observed in 41%
of patients. Rotation of injection sites as recommended by the
guidelines[21, 22, 23, 24] was noted in 55% of patients. In
France, and according to the international survey on self-
injection technique[25], the most frequently used injection site
was the abdomen (88.9%), thighs (74.6%), arms (48.8%) and
buttocks (22.2%). Regular rotation of the injection site was
reported by 84%, 16% of patients always reported injecting at
the same site. The practice of a skin fold was reported by 44%
of patients. Patients reported holding the pen needle in place
after injecting insulin, less than 5 seconds for 21% of them, 5 to
10 seconds (47%), and more than 10 seconds for 32% of
them[26].

Reuse of needles

Regarding the number of needle use: 3% of patients used the
needle less than 4 times, 43% between 4 and 6 times, 42%
between 6 and 10 times, and 11% of patients 10 times or more.
The main reason given for this reuse was an economic reason.
The rate of needle use was correlated with the presence of LD;
61% of patients with LD used needles more than 6 times
(p=0.0000004), this LD was correlated with the rate of
hypoglycemia (p=0.00000001).

In France, according to the survey, 32% of people with diabetes
reuse needles 3 to 5 times, and more than one in ten (12%)
reuse them more than 10 times[27].

CONCLUSION

One out of two patients has a lipodystrophy zone despite
systematic education on how to respect zooning as soon as they
are put on insulin.

The impact of lipodystrophy on quality of life is demonstrated
in our study by the frequency of hypoglycemia. Particular
attention should be paid to patients with basal bolus regimens
who are not zooning, with systematic examination of the
injection areas. The evaluation of education here reveals its
importance.
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