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Abstract
Lipohypertrophy is an important insulin injection site
reaction, which has clinically significant sequelae,
including a greater risk of glycaemic variability and higher
insulin dose requirement. This article describes the
prevention of lipohypertrophy, using the concept of levels
of prevention. It enumerates methods of primordial,
primary, secondary, tertiary and quaternary prevention of
lipohypertrophy. Focus on patient education, site
rotation, avoidance of needle reuse, and dose titration
when shifting from injection in lipohypertrophic lesions
to normal subcutaneous tissue, helps minimize the
development and impact of lipohypertrophy.
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Introduction
Prevention is the basic foundation of diabetes care. As
diabetes care professionals we seek to prevent diabetes
through lifestyle modification, prevent its complications
by timely diagnosis and management, and prevent
disability due to complications by appropriate therapy.

These activities can easily be classified as primary,
secondary and tertiary prevention. Almost every aspect of
diabetes care is amenable to prevention, and can be
analyzed as such.

Lipohypertrophy (LH) is an important and clinically
significant injection site reaction (ISR), which is a
complication of insulin therapy. In LH, as in many other
fields of diabetes, prevention is the key to management.
The clinical description of LH, its etiology, precipitating
factors, and management strategies have been
described earlier in detail.1 Here, we present the
management of LH using the concept of levels of
prevention (Table-1).

Levels of Prevention
Prevention can be categorized into various levels.
Conventionally, four levels of prevention are listed:
primordial, primary, secondary and tertiary. A fifth level,
viz quaternary prevention refers to prevention, has been
defined recently.2,3

Primordial prevention implies institution of generalized
health measures for the entire population, to prevent
onset of factors which may lead to disease. In the context
of LH, the entire universe is that of all persons with type 2
diabetes. Any action which prevents or postpones use of
insulin, without negatively affecting glycaemic control,
can be listed as a primordial preventive measure. Primary
prevention refers to prevention of a condition prior to its
occurrence. Optimal injection technique, including site
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Table-1: Levels of prevention and lipohypertrophy.

Level Definition Remarks

Primary Prevention prior to occurrence

Secondary Prevention prior to worsening of LH (yearly detection and diagnosis)

Secondary Prevention of complications of LH

Tertiary Prevention of worsening of complications
Quaternary Prevention of overtreatment

LH= Lipohypertrophy; Self IE= Self Insulin site Examination; HCP= health care professional.

� Proper insulin technique
� Avoid reuse
� Site rotation
� Regular examination
� SelfIE
� By HCP
� Avoid injection into LH lesion
� Proper site rotation
� Adjust insulin doses, based on glucosemonitoring, when shifting from LH to non-LH sites.
� Avoid use of invalidated diagnostic or therapeutic modalities.



rotation and avoidance of needle reuse, is of prime
importance in primary prevention of ISR, including LH.3

If LH does occur, secondary prevention can be instituted,
i.e., early detection and timely management of LH. This is
done by regular examination of insulin injection sites, by
the health care provider, and supplemented by self-
examination. Secondary prevention helps in preventing
the worsening of the condition and limits complications
which may occur due to it. Self- examination of insulin
injection site (SelfIE) may help in detecting LH prior to
occurrence of clinically significant complications, and
avoid excessive insulin requirement, as well as unwanted
variability in glucose control.3

After LH has advanced beyond its early stages, it is still
possible to accomplish prevention by what might be
called "tertiary prevention." Thus tertiary prevention
refers to intervention in the late pathogenesis phase.3 The
complications of LH include higher insulin requirement,
and higher risk of glycaemic variability, putting the
patient at risk of both hypoglycaemia and
hyperglycaemia. This is prevented by avoiding injection
into the LH site. This may be challenging, as patients often
prefer to continue injecting into LH sites, as this is less
painful. The disadvantages of injecting into LH lesions
must be clearly explained to the patient.

When shifting from LH site injections to normal site
insulin administration, one must bear in mind that insulin
requirements may change. Usually lesser insulin is
required when it is injected into normal subcutaneous
tissue. Insulin doses, therefore, must be adjusted
frequently, based upon glucose monitoring results. This

helps prevent complications such as hypoglycaemia, and
may be categorized as tertiary prevention.2

Quaternary prevention originally defined by Jamoulle, is
"action taken to identify patient at risk of over
medicalization, to protect him from newmedical invasion,
and to suggest him interventions ethically acceptable," In
the context of diabetes care, this can be paraphrased as
the 'avoidance of over-investigation, over-diagnosis, over-
labelling and treatment.'4 LH can be diagnosed clinically,
and while research is being conducted into the role of
ultrasound and other technology, unnecessary
investigation should be avoided. Innocuous ISR such as
bleeding and bruising with insulin injection, and
development of expected phenomena such as injection
nodules, with once weekly glucagon- like peptide 1
receptor agonist (GLP1RA) injections should not be
hyped. At the same time, diagnosis such as amyloidosis or
lipoatrophy should not be missed. A simple clinical
examination helps in quaternary prevention of ISR.1,5
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