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Effective management of chronic endocrine conditions, particularly diabetes, relies heavily on consistent 

and predictable drug delivery. But for many patients using injectable therapies, a seemingly minor detail, 

injection technique, can dramatically compromise treatment outcomes. The persistent issue of lipohypertrophy, 

a localised thickening of subcutaneous fat at injection sites, directly interferes with drug absorption and 

compromises glycemic control, turning well-chosen therapies into less effective ones.

This often overlooked complication demands renewed attention from clinicians, as it directly impacts the 

efficacy of both insulin and GLP-1 receptor agonists, leading to unpredictable pharmacokinetics and suboptimal 

patient responses. Understanding the mechanisms behind lipohypertrophy and implementing best practices 

for injection is not merely a matter of patient comfort, but a fundamental component of successful endocrine 

management.

K E Y  TA K E AWAY S

º The Pivot: Lipohypertrophy remains a prevalent, under-recognised complication of injectable endocrine 

therapies, directly compromising drug absorption and glycemic control.

º The Data: Inconsistent injection site rotation and reuse of needles are primary drivers of lipohypertrophy, 

leading to variable drug pharmacokinetics.

º The Action: Clinicians must proactively educate patients on proper injection technique, emphasizing site 

rotation, needle hygiene, and regular inspection of injection areas to mitigate lipohypertrophy and enhance 

treatment efficacy.

Patients relying on subcutaneous injections for conditions like diabetes mellitus face a persistent challenge that often goes 

unaddressed in routine clinical visits: the development of lipohypertrophy. This condition, characterised by a rubbery, 

fatty swelling under the skin, arises from repeated injections into the same site. It is not merely a cosmetic concern; 

these altered tissue areas exhibit impaired blood flow and reduced vascularity, fundamentally changing how injected 

medications are absorbed. When insulin or GLP-1 receptor agonists are administered into lipohypertrophic tissue, their 

absorption becomes erratic and unpredictable, leading to fluctuating blood glucose levels and diminished therapeutic 

effect.

The impact of lipohypertrophy extends beyond inconsistent drug delivery. Patients may experience increased insulin 

requirements to achieve target glycemic control, leading to higher medication costs and a greater risk of hypoglycemia 

when injections are inadvertently administered into healthy tissue after a period of injecting into lipohypertrophic 
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areas. This variability creates a vicious cycle, where poor glycemic control prompts dose escalation, further increasing 

the likelihood of developing or exacerbating lipohypertrophy if injection practices are not corrected. The problem 

is widespread, affecting a substantial proportion of patients on long-term injectable therapies, yet it frequently goes 

unrecognised by both patients and healthcare providers.

The Mechanics of Impaired Absorption
Lipohypertrophy develops through a complex relationship between mechanical trauma and pharmacological effects. 

Repeated needle insertions cause microtrauma to the subcutaneous tissue, initiating a localised inflammatory response. 

Insulin itself, particularly at higher concentrations, has lipogenic properties, stimulating the proliferation and hypertrophy 

of adipocytes. This combination of mechanical injury and insulin's anabolic effect on fat cells leads to the characteristic 

tissue changes observed in lipohypertrophy.

When a drug like insulin or a GLP-1 agonist is injected into these fibrotic, hypertrophic areas, its diffusion into 

the systemic circulation is significantly hindered. The dense, less vascularised tissue acts as a barrier, slowing down 

absorption and making it highly variable. This means that a patient injecting the same dose of insulin may experience 

vastly different glycemic responses depending on whether the injection lands in a healthy site or a lipohypertrophic 

one. Such variability makes precise dose titration nearly impossible and contributes directly to poor glycemic control, 

increasing the risk of both hyperglycemia and unexpected hypoglycemia.

The problem is compounded by patient habits. Many patients develop preferred injection sites, often due to convenience 

or reduced pain sensation in lipohypertrophic areas. This preference perpetuates the cycle, as continued injections into 

these sites worsen the hypertrophy and further impair absorption. The lack of proper education on injection site rotation 

and the importance of visual and tactile inspection of injection areas are key contributing factors to this ongoing clinical 

challenge. Clinicians must actively engage patients in understanding these mechanisms to foster better self-management 

practices.

Best Practices for Injection Technique
Preventing and managing lipohypertrophy hinges on meticulous injection technique. The cornerstone of this is consistent 

rotation of injection sites. Patients should be instructed to use all available areas within a chosen region (e.g., abdomen, 

thighs, upper arms, buttocks) before returning to a previously used site. A common recommendation is to rotate within a 

quadrant of an injection area, moving systematically, and leaving at least a finger's width between injection points. This 

allows tissue to recover and reduces the cumulative trauma to any single area.

Needle reuse is another significant contributor to lipohypertrophy and should be strongly discouraged. Reusing needles 

dulls the tip, causing increased tissue trauma and pain, which can lead patients to seek out less sensitive, often already 

lipohypertrophic, areas. Each injection should use a fresh, sterile needle. While some patients may cite cost concerns, 

the long-term health implications and increased medication burden from poor absorption far outweigh the perceived 

savings. Proper disposal of used needles in a sharps container is also critical for safety and infection control.

The choice of needle length also plays a role. Shorter needles (e.g., 4mm or 5mm) are generally recommended for most 

adults, as they reduce the risk of intramuscular injection while still delivering the medication into the subcutaneous tissue. 

Pinching up a skin fold, particularly for thinner individuals or when using longer needles, ensures the injection remains 

subcutaneous. Patients should be taught to inject at a 90-degree angle, or 45 degrees if pinching a skin fold, to optimise 

ART-2026-1805  ·  09/26 2 / 5
https://thelifesciencefeed.com/endocrinology/diabetes-mellitus-type-2/lipohypertrophy-its-not-just-cosmetic-for-glp-1-patients



ENDOCRINOLOGY / DIABETES MELLITUS TYPE 2

24 September 2026

delivery. These seemingly minor details collectively ensure consistent drug delivery and minimise tissue damage.

Regular self-examination of injection sites is paramount. Patients should be encouraged to visually inspect and palpate 

their injection areas regularly for any lumps, bumps, or changes in skin texture. Early detection of lipohypertrophy 

allows for intervention before the condition becomes severe. If lipohypertrophy is identified, patients must be advised to 

avoid injecting into those areas until the tissue has had time to heal, which can take several months. During this period, 

alternative healthy sites must be used. For a comprehensive guide to managing diabetes, including practical advice on 

injection techniques, clinicians may find the Oxford Handbook of Endocrinology and Diabetes to be a valuable resource.

Clinical Implications for GLP-1 Agonists
While often discussed in the context of insulin therapy, lipohypertrophy is equally relevant for patients using GLP-1 

receptor agonists. These medications, increasingly prescribed for type 2 diabetes and obesity, are also administered 

subcutaneously, and their efficacy relies on consistent absorption. Just as with insulin, injecting GLP-1 agonists into 

lipohypertrophic tissue can lead to unpredictable drug levels, potentially compromising their glucose-lowering and 

weight-management effects. This can manifest as suboptimal A1c reduction or less pronounced weight loss than 

expected, leading to frustration for both patient and clinician.

The long half-lives of many GLP-1 agonists, such as semaglutide or liraglutide, might mask some of the acute fluctuations 

seen with short-acting insulin, but the overall impact on steady-state drug levels and long-term efficacy remains 

significant. Patients may not immediately notice the erratic absorption, but over weeks and months, the cumulative effect 

of injecting into compromised tissue will diminish the drug's full potential. This is particularly concerning given the high 

cost of these therapies; ensuring optimal delivery maximises their clinical and economic value. Our previous coverage 

on oral GLP-1 analogues highlights the ongoing evolution in delivery methods, but for injectables, technique remains 

paramount.

Clinicians prescribing GLP-1 agonists must therefore integrate comprehensive injection technique education into 

their patient counselling. This includes not only demonstrating proper technique but also regularly assessing patient 

understanding and adherence during follow-up visits. Asking patients to demonstrate their injection technique can reveal 

common errors and provide an opportunity for immediate correction. This proactive approach ensures that patients 

derive the maximum benefit from these powerful medications. The potential for GLP-1 drugs to affect oral medication 

absorption also underscores the importance of consistent delivery.

The long-term consequences of unaddressed lipohypertrophy can be substantial. Beyond the direct impact on glycemic 

control and weight management, it can lead to patient dissatisfaction, reduced adherence to therapy, and a general sense 

of treatment failure. For patients already managing a chronic condition, these additional hurdles can be demoralising. The 

onus is on healthcare providers to recognise lipohypertrophy as a preventable and manageable complication, integrating 

its assessment and appropriate patient education into routine care. Without this vigilance, even the most advanced 

endocrine therapies will struggle to achieve their full potential in the real world.

CLINICAL IMPLICATIONS

The persistent prevalence of lipohypertrophy in patients on injectable endocrine therapies is a stark reminder 

that even with sophisticated drugs, basic clinical practice can make or break outcomes. It is not enough to 
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simply prescribe insulin or a GLP-1 agonist; clinicians must ensure patients know how to administer it correctly, 

every single time. The financial burden of these therapies, particularly GLP-1s, makes suboptimal absorption 

due to poor technique an unacceptable waste of resources and a disservice to patients.

For general practitioners and specialists alike, this means moving beyond a cursory check of injection sites. 

A deliberate, hands-on assessment, coupled with asking patients to demonstrate their technique, should 

be standard practice. Many patients will not volunteer information about injection site issues unless directly 

prompted, often out of embarrassment or a lack of understanding of the clinical consequences. This is a 

teachable moment that can profoundly improve a patient's glycemic control and overall treatment experience.

The pharmaceutical industry also bears some responsibility. While devices have improved, the focus on patient 

education around injection technique often falls short of what is needed for long-term adherence and optimal 

outcomes. Clear, accessible, and multilingual educational materials, perhaps even short video tutorials, could 

significantly empower patients. A drug's efficacy is only as good as its delivery, and lipohypertrophy remains 

a tangible barrier to that delivery.

EDITORIAL & AI STANDARDS
AI tools are used solely to structure and summarise evidence from peer-reviewed primary sources. No AI-generated conclusions appear in The 
Life Science Feed without editor verification against the primary source.
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