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    Abstract
Lipohypertrophy of the injection site is a common and often-neglected complication of treatment with insulin. It causes unpredictable absorption of the drug, leading to higher glycemic variability. Using the correct injection technique, the lesion may be reversed. Here, we present the case of a patient with type 1 diabetes, whose lipohypertrophy regressed over time. Along with this, the patient also attained better glycemic control and freedom from diabetic ketoacidosis.
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    Key Messages


    This case report highlights how a simple intervention was able to help the patient achieve better glycemic control through the treatment of insulin-related lipohypertrophy.


    Introduction


    The job of a physician is to protect the patient not only from the complications of a disease, but also from the complications of treatment. Insulin-related lipohypertrophy is one such complication, which leads to multiple adverse outcomes. With the aid of training regarding the correct injection technique, the condition may be successfully treated.


    Case History


    A 12-year-old patient with type 1 diabetes since four years presented in a state of diabetic ketoacidosis, which improved with conservative management. He was on a twice-daily regimen of premixed insulin since diagnosis, administered with a vial and syringe, with a needle size of 4 mm. His body mass index (BMI) was 16.67 kg/m2. During physical examination, the physician noticed two lipohypertrophic lesions on his abdomen. The patient told us that these were the sites where he usually injected his insulin; this history established a diagnosis of insulin-related lipohypertrophy. He preferred injecting insulin at these sites because it was less painful, and he had been using the same insulin needle for up to 15 injections. He told us that frequent episodes of hypoglycemia reduced his motivation for treatment. There was a history of three previous episodes of diabetic ketoacidosis.


    At the time of discharge, the correct methods of insulin administration were explained to him and his mother. The patient was encouraged to self-administer his injection, and to take his mother’s help if necessary. He was advised not to use a single needle for more than four pricks, and to keep rotating his site of injection. A basal-bolus regimen was considered suitable for him, but he was unwilling to administer four pricks a day. Hence, he was put on a night dose of glargine and two bolus doses of glulisine before breakfast and dinner. He was prescribed insulin pens with a needle size of 4 mm.


    When reviewed after one month, he expressed a strong desire to revert to two pricks a day of premixed insulin regimen, a concession that the doctor allowed. The patient was then lost to follow-up for 8 months. Fortunately, an outreach clinic was started at his hometown. The patient was contacted and asked to come in for a review. His glycemic profile had worsened, but he had not developed any further episodes of hypoglycemia or ketoacidosis. This time, he agreed to take a basal-plus regimen with two bolus shots. This led to a remarkable improvement in his glycemic profile.


    Over the next months, HbA1c was consistently less than 9, hypoglycemic episodes were infrequent, and the patient did not develop any episodes of ketoacidosis. Using the correct insulin injection technique, his lipohypertrophic areas regressed to.


    Discussion


    Repeated insulin injections at the same site lead to lipogenesis by virtue of the hormone’s anabolic action, manifested as tissue hypertrophy.[bookmark: ft1][1] Using the same needle for multiple injections leads to tissue trauma, which is also a contributory factor.[bookmark: ft1][1] By virtue of their faster absorption, the rapid-acting analogs may minimize the tissue exposure to insulin. Hence, they are associated with a lower prevalence of lipohypertrophy compared with regular insulin and conventional premixed insulin.[bookmark: ft2][2]


    Depending on the appearance of the lesion, lipohypertrophy may be graded on a scale of 0 to 3 signifying no change, visible hypertrophy of fat tissue but palpably normal consistency, and massive thickening of fat tissue with higher consistency and lipoatrophy, respectively.[bookmark: ft3][3]


    The lesion is often painless and hence the patient prefers to administer the injection at this site. Since the insulin administered at the lipohypertrophic area may not be fully absorbed, it leads to poor glycemic control and high glycemic variability.[bookmark: ft1][1],[bookmark: ft2][2],[bookmark: ft4][4],[bookmark: ft5][5] Lipohypertrophy has been associated with an increased risk of both acute and chronic complications of diabetes.[bookmark: ft2][2],[bookmark: ft4][4],[bookmark: ft6][6],[bookmark: ft7][7] By virtue of its various implications, lipohypertrophy leads to increased economic burden on the patient.[bookmark: ft7][7]


    Skin ultrasound scans are regarded as the gold standard for the detection of lipohypertrophy.[bookmark: ft8][8],[bookmark: ft9][9] With proper training provided to health-care providers, simple inspection and palpation can exhibit a sensitivity that is comparable to that of ultrasound scans.[bookmark: ft8][8]


    Correct injection technique is the only therapeutic intervention that can help in the prevention and regression of lipohypertrophy.[bookmark: ft1][1] Ideally, an insulin needle should not be reused.[bookmark: ft1][1],[bookmark: ft8][8] However, patients may continue to reuse them for financial reasons. Even though such patients are not mandatorily subjected to stopping this practice, they should be properly counseled.[bookmark: ft9][9] The anterior abdomen (away from the umbilicus), upper arms, anterior thigh, and buttocks are the commonly recommended sites for injection. Patients can divide the injection sites into quadrants and halves; they can use each quadrant/half for one week before moving into the others[bookmark: ft1][1] A gap of 1–2 cm (1 finger breadth) between the sites of injection is recommended, and patients should be asked not to inject into existing lesions. The use of needles that are longer than 4–5 mm should be avoided.[bookmark: ft1][1]


    Conclusion


    Lipohypertrophy is easy to detect but is commonly missed. The patient must be made aware of this condition before being started on insulin. This needs to be reinforced through a regular examination in the clinic. With a few simple interventions, the quality of life of patients can be markedly improved.
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        	Figure 1: Improvement in lipohypertrophy

        

        Click here to view
      

    


    
      
        	[image: ]

        	Table 1: Treatment of the patient over time (blank chambers indicate data not available/ investigation not done)
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  Figure 1: Improvement in lipohypertrophy
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  Table 1: Treatment of the patient over time (blank chambers indicate data not available/ investigation not done)
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