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Summary: Continuous glucose monitoring (CGM) represents a major breakthrough in 

diabetes management, offering real-time insights into glucose levels that help optimize 

glycaemic control. This review discusses the expanding role of CGM, its advantages, 

challenges, and future directions. Traditional methods, such as self-monitoring blood glucose 

(SMBG), provide only periodic glucose data, which can miss critical fluctuations and result 

in less effective diabetes management. In contrast, CGM delivers constant feedback, allowing 

timely interventions and a deeper understanding of glucose patterns. CGM systems typically 

comprise a sensor, transmitter, and receiver. These devices measure glucose levels in the 

interstitial fluid and send data to receivers or smartphones, with some systems even syncing 

with insulin pumps for automatic adjustments. Both real-time (rtCGM) and intermittently 

scanned (isCGM) systems have demonstrated benefits, including reduced HbA1c levels, 

increased time in range (TIR), and a lower risk of hypoglycemia for people with both type 1 

and type 2 diabetes. Despite these benefits, CGM adoption faces barriers like cost, 

accessibility, and data overload. Additionally, occasional discrepancies between CGM 

readings and actual blood glucose levels highlight the need for user education and further 

refinement of CGM accuracy. 

Advances in CGM technology, including longer sensor life, improved accuracy, and 

integration with artificial intelligence (AI), are propelling diabetes care forward. AI features 

hold promise for predictive glucose management, while integration with closed-loop 

(artificial pancreas) systems may transform insulin delivery. As CGM technology progresses, 

it is positioned to play a crucial role in managing not only diabetes but also other metabolic 

conditions. For CGM to achieve its full potential, issues surrounding affordability and 

accessibility must be addressed to ensure broad access to this life-enhancing technology. 
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INTRODUCTION 

Effective diabetes management hinges on precise blood sugar control. Diabetes 

mellitus, defined by chronic high blood sugar due to compromised insulin function, 

is one of today’s most significant health challenges. The International Diabetes 

Federation (IDF) estimates that 537 million adults (ages 20–79) lived with diabetes 

in 2021, a figure that could reach 783 million by 2045 [1]. Poor glucose regulation 

in diabetes can lead to severe health complications, such as retinopathy, nephropathy, 
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cardiovascular disease, and neuropathy [2, 3]. Accurate glucose monitoring is 

therefore essential for maintaining blood sugar within safe limits. 

The traditional method of self-monitoring blood glucose (SMBG) through 

fingerstick tests has long been the mainstay for tracking daily glucose levels. 

However, SMBG has notable limitations; it provides only sporadic data and can miss 

unnoticed hypoglycemic or hyperglycemic events. Moreover, frequent finger pricks 

can be uncomfortable, adding to the burden of diabetes care [4]. Continuous glucose 

monitoring (CGM), however, has transformed diabetes care by offering real-time 

glucose data that supports more accurate insulin dosing and improved blood sugar 

control. Unlike SMBG, which only captures isolated data points, CGM gives a 

continuous view of glucose trends throughout the day and night. Although primarily 

used for type 1 diabetes, CGM has also shown significant benefits for type 2 diabetes 

patients, especially those who use insulin [5, 6]. 

 

THE BASICS OF CONTINUOUS GLUCOSE MONITORING (CGM) 

A CGM system generally comprises three parts: a sensor, a transmitter, and a receiver. 

Sensor: A tiny, flexible filament inserted just under the skin, usually in the 

abdomen or arm, which continuously measures glucose in the fluid surrounding 

cells. Depending on the model, the sensor requires replacement every 7 to 14 days. 

Transmitter: Attached to the sensor, this small device sends glucose readings from 

the sensor to the receiver wirelessly. It converts measurements to digital data, 

typically updating every few minutes. Transmitters are usually reusable but may 

need occasional recharging or replacement. 

Receiver: The receiver displays glucose data for the user, which may be a 

dedicated device or, in many modern systems, a smartphone app. It shows real-time 

glucose readings, trend graphs, and alerts for high or low glucose levels. Certain 

receivers also link with insulin pumps for automatic insulin adjustments. 

By combining these components, CGM provides users with round-the-clock 

glucose monitoring, helping to avoid dangerous fluctuations and manage their 

diabetes more effectively. 

Two main types of CGM are available today: real-time CGM (rtCGM) and 

intermittently scanned CGM (isCGM). Both provide ongoing glucose data but differ 

in how this information is accessed and used. 

Real-time CGM (rtCGM): These systems measure glucose continuously, sending 

data to a receiver or app in real time. This allows users to track their glucose trends 

throughout the day without needing additional steps, and rtCGM devices often 

feature customizable alerts for high or low glucose, facilitating immediate action. 

Intermittently Scanned CGM (isCGM): isCGM systems require users to scan the 

sensor periodically to view glucose data. Although the sensor continuously measures 

glucose, data is only accessible upon scanning. While it doesn’t offer real-time alerts, 

isCGM provides flexibility by allowing glucose checks only when needed, offering 

a discreet and cost-effective option for many people with diabetes [7]. 
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A systematic review by Zhou et al. and randomised controlled trial by Visser et 

al indicate that rtCGM can increase TIR and improve both hypo- and hyperglycaemia 

management, making it a particularly valuable tool for glucose control [8, 9]. 

 

ADVANCEMENTS IN CGM TECHNOLOGY 

CGM technology has advanced significantly, enhancing accuracy, convenience, and 

ease of use. Improvements in sensor technology have produced devices that are 

smaller, more comfortable, and longer-lasting. Certain CGM sensors can now be 

used for up to two weeks, reducing the need for frequent replacements. Many newer 

models also eliminate the need for calibration through fingerstick tests, which was 

once a limitation [10]. 

Smartphone and wearable integration has expanded the accessibility of CGM 

systems, enabling users to view their data instantly through apps. Trend analysis 

tools within these apps help patients identify patterns and adjust their lifestyle or 

medication accordingly [11]. Additionally, innovations in AI and machine learning 

are enriching CGM capabilities, with predictive algorithms that anticipate glucose 

trends and deliver personalized recommendations expected to enhance CGM in the 

future [12]. 

 

BENEFITS OF CONTINUOUS GLUCOSE MONITORING 

CGM’s capacity to provide a constant flow of glucose data offers a level of insight 

that SMBG cannot. Research has shown that CGM use leads to reductions in HbA1c, 

an important marker for long-term glucose control. Real-time data enables both 

patients and healthcare providers to make well-informed decisions regarding diet, 

physical activity, and medication, including insulin adjustments [13, 14]. 

CGM is particularly valuable in preventing hypoglycemia. Low blood sugar 

episodes can be dangerous, especially nocturnal hypoglycemia, which may go 

unnoticed. CGM alerts for falling glucose levels allow users to take corrective 

measures early, offering peace of mind and reducing anxiety related to 

hypoglycaemia [15]. 

In addition to improving glycemic control, CGM has led to the development of 

new clinical parameters that offer a more comprehensive picture of glucose 

management. Time in range (TIR), time above range (TAR), and time below range 

(TBR) are now considered valuable metrics for evaluating how well a patient is 

managing their blood sugar levels. These parameters provide a clearer understanding 

of glycemic control than HbA1c alone, offering insights into glucose variability and 

the frequency of hyperglycemic or hypoglycemic events. 

TIR reflects the percentage of time a person’s glucose levels remain within the 

target range (usually 70–180 mg/dL), and is increasingly recognized as an important 

indicator of overall glucose stability. Clinical studies suggest that higher TIR is 

associated with a lower risk of developing diabetes-related complications such as 

retinopathy and cardiovascular issues [16, 17]. TAR and TBR provide additional 

insights into the frequency and severity of hyperglycemic and hypoglycemic events, 
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respectively. Together, these metrics allow for more individualized and precise 

management strategies, offering real-time feedback that helps optimize treatment 

and lifestyle interventions [18, 19]. 

 

IMPACT OF CGM TECHNOLOGIES ON USERS’ LIVES 

Differences between rtCGM and isCGM 

Between real-time CGM (rtCGM) and intermittently scanned CGM (isCGM), it is 

essential to consider how these differences affect users’ daily life and overall quality 

of life. For example, rtCGM offers continuous, real-time glucose data that alerts you 

to hypo- or hyperglycemia. This capability is particularly beneficial for individuals 

who experience frequent episodes of hypoglycemia, as it facilitates timely 

intervention and potentially reduces anxiety related to glucose variability [19, 20]. 

In contrast, the isCGM requires users to scan the sensor to access glucose data, 

making it a simpler and more cost-effective solution for individuals who may not 

need continuous monitoring or are looking for a more discreet method of glucose 

management [21]. 

The strengths of each technology serve different patient populations. For 

example, the tighter glucose monitoring of rtCGM may benefit those who require 

tight glycemic control, such as those with type 1 diabetes or those prone to severe 

hypoglycemia. In contrast, isCGM’s ease of use and affordability may appeal to 

patients who require less intensive monitoring, such as certain type 2 diabetics, or 

those who prefer convenience and lower costs.  

 

Age-specific needs and unique aspects 

For children and adolescents, rtCGM has proven to be particularly beneficial. Studies 

like those conducted by Forlenza et al. (2019) show that caregivers rely heavily on 

rtCGM’s real-time alert systems to prevent nocturnal hypoglycemia, which is a 

critical safety concern for this demographic [22]. Additionally, the ability to monitor 

glucose remotely via linked apps offers parents or guardians peace of mind. 

 

CHALLENGES AND LIMITATIONS 

Despite its advantages, CGM adoption faces obstacles. One of the primary barriers is 

cost. CGM devices and sensors require regular replacement, and expenses can be 

prohibitive, especially for individuals without comprehensive insurance. Accuracy can 

also vary, with occasional discrepancies between CGM and blood glucose readings, 

particularly during rapid glucose changes. While calibration needs have decreased 

with newer models, some systems still recommend occasional fingerstick testing [19]. 

The volume of data generated by CGM can also be overwhelming. Proper 

training is crucial for users to interpret the data accurately and avoid over-correction 

or unnecessary responses to glucose fluctuations [18]. 
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CONCLUSION 

Continuous glucose monitoring has transformed diabetes management by providing 

timely data that allows for more precise insulin dosing, reduced hypoglycemic 

episodes, and increased time spent in target glucose ranges. However, challenges 

related to cost, access, and data interpretation must be overcome to maximize CGM’s 

benefits. As technology evolves, CGM is poised to play an even greater role in 

diabetes care, especially as AI-driven features become more integrated. 
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