Workshop in proper Injecting:
Lipohypertrophy (LH)

Dr. Sanjay Kalra
INDIA




MAYO SPECIAL ARTICLE
CLINIC

Y

New Insulin Delivery Recommendations ()

Anders H. Fnd, MD; Gillian Kreugel, DSN; Giorgio Grassi, MD; Serge Halimi, MDD,
Debbie Hicks, DSM; Laurence |. Hirsch, MD; Mike |. Smith, DS,

Regine Wellhoener, MD; Bruce W. Bode, MD; Irl B. Hirsch, MD; Sanjay Kalra, MD;
Linong Ji, MD; and Kenneth W. Strauss, MD

Abstract

Many primary care professionals manage injection or infusion therapies in patients with diabetes. Few
published guidelines have been available to help such professionals and their patients manage these ther-
apies. Herein, we present new, practical, and comprehensive recommendations for diabetes injections and
infusions. These recommendations were informed by a large international survey of current practice and
were written and vetted by 183 diabetes expents from 54 countries at the Forum for Injection Technique and
Therapy: Expert Recommendations (FITTER) workshop held in Rome, Italy, in 2015. Recommendations
are organized around the themes of anatomy, physiology, pathology, psychology, and technology. Key
among the recommendations are that the shortest needles (currently the 4-mm pen and 6-mm syringe
needles) are safe, effective, and less painful and should be the first-line choice in all patient categories;
intramuscular injections should be avoided, especially with long-acting insulins, because severe hypogly-
cemia may result; lipohypertrophy is a frequent complication of therapy that distorts insulin absorption,
and, therefore, injections and nfusions should not be given into these lesions and correct site mtation will
help prevent them; effective long-term therapy with insulin is critically dependent on addressing psycho-
logical hurdles upstream, even before insulin has been started ; inappropriate disposal of used sharps poses a
risk of infection with blood-borne pathogens; and mitigation is possible with proper tmining, effective
disposal strategies, and the use of safety devices. Adherence to these new rcommendations should lead to
mome effective thempies, improved outcomes, and lower costs for patients with diabetes.




LH formation and structure

« Swelling

« Induration

« Change in fat texture

« From repeated micro trauma
« In presence of insulin

A patient with LH



R-handed young man
injected across midline to
L abd




. Causes

N o U AW R

Landmark studies

Frequency

Histopathology
Absorption
Glucose control

. Insulin reductions
. Cost savings




Suspected...in up to half of injecting patients

— But it can be tricky to diagnhose
— Easier to feel than to see
— To palpate

* Have to disrobe patient

e Have to know what to feel for
* Best to use gel

— Other challenges...



Sometimes the “lipa”™ can
have Lhe appearance of a
tense, shiny area as on the
leg of this |9-year old man.
NEB: lWhen you see a shiny,
inducled area at an injeciian
sile, SUSPECT "LIPD™!

Athletic Young
Men



“Lipos”® can somelimes be

ielt as larger, mopable masses,
In this man his “lipos" could
he gripped and mavead up and
down, He also continued ta
injecl into them because 11
was "painless’.

Athletic Young
Men




GOLD STANDARD is still the physical exam

* Visualization

 BUT especially palpation

* The answer lies in SKILLED HANDS

e Special training on feel and texture of LH

e Use of gel dramatically increases sensitivity

e Gentile has shown that carefully trained HCP
have 97% concordance
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Three independent risk factors
for Lipohypertrophy

o

Duration of
insulin use

Poor injection
site rotation




Site Rotation
AND

Rotation within Sites




Rotation WITHIN Injection Sites
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Endocrine Journal 2005, 52 (5), 623-628

Insulin-induced Lipohypertrophy:
Report of a Case with Histopathology

Junn FUJIIKURA, MUNEYA FUJIMOTO, SHINTARO YASUE, MicHiO NOGUCHI, HIROAKTI MASUZAKI,
KmMmWoRI HOSODA, TAKAO TACHIBANA*, HAIIME SUGIHARA** AND KAZzUWwA NAKAO

Department of Medicine and Clinical Science, Division of Endocrinology and Metabolism, Kyoto University Graduate School of

Medicine, Kvoto 606-8507, Japan
*Department of Dermatology, Tenri Yorozu Hospital, Nara 632-8552, Japan
**Department of Pathology, International University of Health and Welfare, Okawa 83 1-0004, Japan

Abstract. An 82-year-old woman with type 2 diabetes had been treated with recombinant human insulin for 16 years.
She developed large swellings in both sides of her lower abdomen. The masses were soft, painless, and located around her
insulin injection sites. Based on the history and clinical features, a diagnosis of insulin-induced lipohypertrophy was
made. Total resection revealed that the lesions were composed entirely of fatty tissue. Microscopic examination showed
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Section through dissected LH Section through dissected LH
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Fig. 3. Fat infiltration in the demmis (A) and hypertrophic adipocytes (B). Hematoxylin-eosin (HE) stained sections from the insulin-
induced lipohypertrophy (A, magnification: x40; B, magnification: x200) and the adjacent nomal subcutaneous adipose
tissue (C, magnification: x200).



Something is WRONG with the fat

In lipohypertrophy:

The fat behaves aggressively (invades the dermis)




Hypertrophic Adipocytes. Scanning electron microscopy of insulin-induced lipohypertrophy (left) and
adYescent normal subcutaneous adipose tissue (right) at magnification of x50 (upper) x100 (lower)




Something is WRONG with the fat

In lipohypertrophy:

Cell size is altered (very large and very small cells)




Fig. 6. Heterogeneous size of adipocytes in the insulin-induced
lipohypertrophy. Arrowheads in the SEM (magnifica-
tion: x200) image indicate small adipocytes.



Something is WRONG with the fat

In lipohypertrophy:

Fat is entrapped in a mass of fibrous tissue




What do these pictures tell us about
how lipos affect diabetes?



How Lipos are Made

Insulin as Inf .
Growth & amrrTa ory
Cytokines
Factor

Anabolic and
Lipogenic effect

Repeat trauma
in time
and place
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Lipohypertrophy:
The consequences

f

1

Greater
glycaemic
variability

Which increases
cost of insulin
use

4 E E
s BC
Inject higher>and

higher doses of
insulin

=

Unexplained
Hypoglycemia
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Optimising injection technique resulted in clinically significant improvements
in health outcomes for patients

HbAC
>0.4%

TDD

5.6

units
\verage HbA1c fell by more than 0.4% TDD fell by 5.6 units

HbA1c 0 TDD (IU)
8.6 8.2 716 66.0

Pre-study Post-study Pre-study  Post-study



UK lipohypertrophy intervention study
confirms potential to save costs through

educational support’

Unexplained hypo and glycaemic variation reduced

Patients with Patients with
unexpected glycaemic
hypoglycaemia variability
fell by fell by

40% 41%




What does the evidence tell us? Unexplained
hypoglycaemia and glycaemic variation
are specific consequences of LH!

Consequences of LH
Lipohypertrophy ALSO IMPACTS ON PATIENTS’ BLOOD GLUCOSE CONTROL

499

with LH

6% 7%
without LH without LH
Unexplained hypoglycaemiatl Glycaemic variation?
39% of patients with LH have unexplained 49% of patients with LH
hypoglycaemia, have glycaemic variation,
compared to 6% of compared to only 7% of patients

patients without LH. without LH.



What does the evidence tell us. Increased
insulin use is a specific consequences of LH!
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Other studies are consistent
about the consequences of LH

LYHRE
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Total Daily
Batzon) )
TDD lower in non-LH 15 11 10.2 2 5.6 5

vs LH (IU)

HbAlc lower in non- NA 0.5% 0.5%  0.58%  0.4% 0.5%
LH vs LH

Hypog_lycaemla v % / 4
lower in non-LH

Glucose variability v / V4 v
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Savings do not stop at just insulin

Deaths related
to diabetes

down by

Microvascular

0 Lo
21% HbA1c complications

down by 1% down by
37%

Myocardial
Infarction

down by
14%




