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Abstract

Background: Gestational diabetes mellitus (GDM) and preexisting diabetes present significant
risks to maternal and neonatal health. Continuous glucose monitoring (CGM) has emerged as
a valuable tool for optimizing glycemic control during pregnancy, offering real-time data and

insights beyond traditional methods.

Obijective: This review evaluates the role of CGM in the management and diagnosis of diabetes

during pregnancy, focusing on its clinical efficacy, impact on maternal and neonatal outcomes.

Methods: A systematic literature search was conducted, covering studies published between
2017 and 2024. Inclusion criteria targeted studies assessing CGM in pregnant populations with
GDM, T1D, or T2D. Data were synthesized to highlight maternal glycemic control metrics,

neonatal outcomes, and limitations of CGM use.

Results: CGM, particularly real-time CGM (rt-CGM), significantly improves maternal
glycemic control. Enhanced glycemic management has been associated with reduced risks of
large-for-gestational-age (LGA) births, macrosomia, and preeclampsia, particularly in women
with T1D.

Conclusion: CGM is a transformative tool in managing diabetes during pregnancy, providing
critical insights into glycemic trends and enabling personalized care. While its benefits in

improving maternal outcomes are clear, further research is needed to ensure equitable access.

Keywords: continuous glucose monitoring, pregnancy, gestational diabetes mellitus, type 1

diabetes, maternal outcomes, neonatal outcomes, and glycemic control
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Introduction

Gestational diabetes mellitus (GDM) and preexisting diabetes in pregnancy, including type 1
diabetes (T1D) and type 2 diabetes (T2D), are associated with significant maternal and neonatal
risks, including macrosomia, large-for-gestational-age (LGA) infants, neonatal hypoglycemia,
preeclampsia, and preterm delivery. Achieving optimal glycemic control during pregnancy is
critical to minimizing these risks and ensuring better outcomes for both mother and baby.
(Murphy, 2023) However, the physiological changes of pregnancy, including insulin resistance
and glucose variability, present unique challenges for effective diabetes management.
Traditional methods, such as self-monitoring of blood glucose (SMBG) and oral glucose
tolerance testing (OGTT), provide limited data on glycemic trends and fail to capture the
dynamic nature of glucose fluctuations, potentially leaving critical hyperglycemic and

hypoglycemic episodes undetected. (Di Filippo et al., 2023)

Continuous glucose monitoring (CGM) technology has emerged as a transformative tool in the
management of diabetes during pregnancy. CGM provides real-time, continuous tracking of
interstitial glucose levels, offering a more comprehensive view of glycemic trends over 24
hours. Key metrics such as time-in-range (TIR), time-above-range (TAR), and glycemic
variability offer actionable insights that support personalized interventions. Research has
demonstrated that maintaining a TIR of at least 70% within pregnancy-specific glucose targets
is associated with reduced rates of adverse outcomes, including LGA births, preterm delivery,
and neonatal intensive care unit (NICU) admissions. Moreover, CGM has shown potential as a
diagnostic adjunct, detecting glycemic abnormalities in women who exhibit normal OGTT

results, enabling earlier detection and tailored management. (Tartaglione et al., 2021)

Advancements in CGM, including real-time CGM (rt-CGM) and integration with hybrid
closed-loop insulin delivery systems, have further enhanced its efficacy, particularly for women
with T1D. (Jeeyavudeen et al., 2024) Studies highlight rt-CGM’s ability to improve HbAlc
levels, increase TIR, and reduce TAR, leading to fewer LGA births and other neonatal
complications. Additionally, CGM's potential extends to women with GDM and T2D, offering
superior glucose control compared to SMBG, improved management of gestational weight gain

(GWG), and reduced rates of macrosomia. Despite these advantages, barriers such as cost,



accessibility, and limited adoption in certain populations continue to pose challenges to its

widespread use.

Furthermore, its potential cost-effectiveness, driven by decreased rates of maternal and
newborn complications such as cesarean deliveries, neonatal intensive care unit (NICU)
admissions, and long-term health issues, opens a space for important discussions on integrating
continuous glucose monitoring into standard prenatal care as a financially and clinically viable

strategy. (Levy et al. 2023)

This review aims to examine the role of CGM in the diagnosis, monitoring, and management
of diabetes during pregnancy, with a focus on its clinical efficacy, impact on maternal and
neonatal outcomes, and potential integration into standard prenatal care. By synthesizing recent
evidence, the review underscores the transformative potential of CGM in addressing gaps in
traditional diabetes care during pregnancy, advocating for broader adoption to reduce healthcare

disparities and improve outcomes for women with diabetes and their offspring.
Methodes

This review was conducted to analyze the role of continuous glucose monitoring (CGM) in
pregnancy, focusing on its efficacy, challenges, and outcomes in managing diabetes. A
comprehensive literature search was performed using the PubMed database to identify relevant
studies published between 2017 and 2024 with the emphasis on studies published after 2020.
Keywords included "continuous glucose monitoring,” "pregnancy,” "gestational diabetes

PN

mellitus," "type 1 diabetes”,"maternal outcomes,

n.n

neonatal outcomes," and "glycemic

control."

Inclusion criteria encompassed studies that evaluated the use of CGM or its variations, such as
real-time CGM (rt-CGM) and intermittently scanned CGM (isCGM), in pregnant populations
with gestational diabetes mellitus (GDM), type 1 diabetes (T1D), or type 2 diabetes (T2D).
Various range of studies including observational studies, control trials and data analysis were
included. Data extraction focused on participant characteristics, CGM type, metrics reported
(e.g., time-in-range, time-above-range), maternal and neonatal outcomes (e.g., large-for-
gestational-age births, macrosomia, neonatal hypoglycemia), and limitations of CGM use.
Analysis included a synthesis of quantitative findings and qualitative insights, identifying

recurring themes and gaps in the existing literature.



The methodological approach ensured a thorough evaluation of CGM's role in improving
diabetes management during pregnancy, facilitating evidence-based recommendations and
identifying areas requiring further research.

Results

Impact of CGM on Glycemic Control and Neonatal Outcomes

Continuous glucose monitoring (CGM) has revolutionized diabetes management in high-risk
pregnancies, playing a vital role in achieving pregnancy-specific glucose targets and improving
outcomes for both mother and baby. Maintaining a time-in-range (TIR) of 63—-140 mg/dL for
at least 70% of the time has been associated with significantly reduced risks of large-for-
gestational-age (LGA) births, macrosomia, neonatal hypoglycemia, and other complications
(Murphy, 2023). Key CGM metrics such as time above range (TAR), mean blood glucose
(MBG), area under the curve (AUC), and mean amplitude of glycemic excursions (MAGE)
provide critical insights into glycemic variability, allowing for targeted interventions. For
instance, elevated MBG and TAR indicate prolonged hyperglycemia, which contributes to
obstetrical complications, underscoring the advantage of CGM over traditional self-monitoring

methods in detecting subtle glycemic fluctuations (Xinxiu Liang et al., 2023).

CGM, especially real-time CGM (rt-CGM), has shown particular efficacy in pregnancies
complicated by type 1 diabetes (T1D). It has been linked to lower HbALc levels, increased TIR,
and reduced TAR, which collectively lead to better neonatal outcomes, including fewer LGA
births and neonatal intensive care unit (NICU) admissions (Yoo et al., 2023). A randomized
trial by Feig et al. (2017) demonstrated that CGM use in pregnant women with T1D
significantly improved glycemic control and neonatal health, while other studies report reduced
rates of neonatal hypoglycemia (Murphy, 2019). Evidence suggests that even modest
improvements in TIR can lead to meaningful neonatal health benefits. Structured weekly CGM
targets and maintaining early pregnancy MBG <7 mmol/L have been associated with reduced
risks of preterm delivery and neonatal complications such as transient breathing disorders (Scott
et al., 2022; Sibiak et al., 2023).

In pregnancies affected by gestational diabetes mellitus (GDM) and type 2 diabetes (T2D), rt-
CGM has been shown to outperform self-monitoring of blood glucose (SMBG) in glucose

control, gestational weight gain (GWG) management, and reduction of excessive fetal growth,



including lower average birth weights (Lai et al., 2023). CGM’s real-time data capabilities
enable healthcare providers to design personalized interventions, improving maternal health
while addressing risks like macrosomia and preeclampsia (Levy et al., 2023). Notably,
advanced techniques such as Functional Data Analysis (FDA) have linked early sustained
hyperglycemia to LGA outcomes, emphasizing the importance of timely interventions (Scott et
al., 2020).

CGM has also shown promise in detecting glycemic abnormalities in women with GDM who
present normal oral glucose tolerance test (OGTT) results. In one study, abnormal glycemic
patterns detected via CGM in 33 out of 53 women led to timely dietary or insulin adjustments,
highlighting CGM's utility in complementing traditional diagnostic tools, though without
significant differences in neonatal outcomes (Tartaglione et al., 2021). Integration with hybrid
closed-loop insulin delivery systems especially enhances CGM’s efficacy, particularly in T1D
pregnancies, by optimizing TIR and reducing neonatal complications, such as hypoglycemia
(Jeeyavudeen et al., 2024).

Despite these benefits, CGM adoption faces barriers, including cost and accessibility, which
limit its availability, especially in underserved populations. Advocates emphasize the need for
expanded access and incorporation into standard prenatal care protocols. The UK National
Institute for Health and Clinical Excellence (NICE) has taken a progressive step by
recommending government-funded rt-CGM access for all pregnant women with T1D,
recognizing its essential role in optimizing maternal glycemia and neonatal health (Yamamoto
and Murphy, 2021).

Feasibility, Acceptance, and Diagnostic Potential of CGM in GDM

The Freestyle Libre Pro continuous glucose monitoring (CGM) system has demonstrated high
feasibility and acceptability as an alternative to the oral glucose tolerance test (OGTT) for
gestational diabetes mellitus (GDM) screening. Participants appreciated the convenience,
minimal invasiveness, and comfort of CGM, addressing common concerns associated with the
discomfort of the OGTT. CGM metrics such as mean glucose levels, glycemic variability, and
time in range (TIR) showed significant correlations with OGTT results, further supporting
CGM's potential as a diagnostic tool. Moreover, CGM provided valuable insights into glucose
fluctuations, revealing postprandial spikes and nocturnal trends, and identified abnormal

patterns in some participants who had normal OGTT results. This suggests that CGM could



detect cases of GDM that might otherwise go undiagnosed, enabling earlier detection and
personalized management. (Di Filippo et al., 2023), (Song et al., 2023) The real-time data
captured by CGM provided detailed glycemic profiles that were often missed by traditional
methods like fasting plasma glucose and OGTT. While time-in-range (TIR) metrics were
similar between the CGM and SMBG (self-monitoring of blood glucose) groups, CGM detected
more frequent low glucose episodes and fewer high glucose episodes. These findings suggest
that CGM may be particularly useful in detecting glycemic variability, such as hypoglycemia,
which could influence management strategies. (O'Malley et al., 2023) Participants valued
CGM’s minimally intrusive nature and real-time glucose feedback, which empowered them to
better manage their health during pregnancy. Satisfaction of participants was generally high.
(Kusinski et al., 2023) A comparative study of CGM and OGTT for GDM diagnosis found that
women overwhelmingly preferred CGM for its minimal disruption to daily life and higher
overall satisfaction. A significant majority of participants (81%) rated CGM as highly
acceptable, compared to only 27% for OGTT. (Di Filippo et al., 2024) Also the Dexcom G7
CGM system demonstrated high accuracy and safety in managing diabetes during pregnancy.
The system performed comparably to its use in non-pregnant individuals, highlighting its
reliability for pregnant women with diabetes, including those with type 1, type 2, and GDM.
The Dexcom G7 was well tolerated with minimal adverse effects reported, reinforcing its
potential as a user-friendly and precise tool for pregnancy care. (Polsky et al., 2024) These
findings highlight CGM’s potential to improve compliance, revolutionize GDM diagnostics,

and contribute to better maternal and fetal outcomes.
The Economic Impact of CGM in Gestational Diabetes Management

Although the costs of continuous glucose monitoring (CGM) are higher compared to traditional
glucose monitoring, additional factors must be considered when evaluating its overall value.
The introduction of CGM for the management of gestational diabetes mellitus (GDM) has the
potential to significantly reduce healthcare expenditures by lowering the incidence of cesarean
sections, neonatal intensive care unit (NICU) admissions, and other complications associated
with poor glycemic control. In a study by Levy et al. (2023) analyzing costs within the United
States healthcare system, the authors calculated that a modest 5% reduction in cesarean
deliveries and NICU admissions could lead to substantial cost savings, highlighting the

economic benefits of improved glycemic management.



CGM has demonstrated efficacy in mitigating risks such as macrosomia, preeclampsia, and
neonatal hypoglycemia, which are the major contributors to maternal and neonatal morbidity
and associated healthcare expenses. By enabling real-time glucose monitoring and improving
adherence to glycemic targets, CGM empowers patients and clinicians to take proactive
measures, potentially avoiding costly interventions and long-term complications. While the
initial costs of CGM may be higher than traditional blood glucose monitoring, the downstream
savings from reduced surgical deliveries, shorter NICU stays, and improved maternal-neonatal

outcomes present a noteworthy cost-benefit advantage.

Despite the well-documented positive effects of CGM on maternal and newborn health, further
research is needed to evaluate the balance between CGM’s financial costs and the savings from
reduced complications and additional procedures. This will help assess CGM’s role as a cost-

effective option in managing GDM

Discussion

The findings of this review highlight the transformative role of continuous glucose monitoring
(CGM) in optimizing maternal glycemic control during pregnancy, particularly in women with
type 1 diabetes (T1D), type 2 diabetes (T2D), and gestational diabetes mellitus (GDM). One of
the strengths of CGM s its ability to provide continuous, real-time insights into glycemic
variability, enabling personalized interventions that are crucial for maintaining time-in-range
(TIR) and minimizing time-above-range (TAR). Perea et al. (2022) reported that intermittently
scanned CGM (isCGM) led to initial improvements in TIR among pregnant women with T1D
using multiple daily insulin injections, further demonstrating CGM's efficacy in short-term
glycemic management. However, these benefits were not sustained throughout pregnancy,

raising concerns about the consistency of CGM's effectiveness.

Despite its advantages, limitations persist. The GlucoMOMS study (Voormolen et al., 2018)
found no significant reductions in macrosomia or other adverse neonatal outcomes with CGM
use compared to standard care, even though maternal glycemic control improved. Similarly,
Perea et al. (2022) observed a higher incidence of neonatal hypoglycemia in infants born to
iISCGM users, suggesting potential areas where CGM usage could be optimized. These findings

highlight the need for further investigation into the mechanisms underlying these outcomes.



Moreover, discrepancies between maternal glycemic control and neonatal outcomes may
indicate the influence of other factors, such as placental function or maternal metabolic
adaptations, which CGM alone cannot address. The lack of sustained improvements in glycemic
control with isCGM also points to the need for evaluating long-term adherence, the
effectiveness of associated interventions, and integration with advanced insulin delivery

systems, such as hybrid closed-loop technologies.

Future research should focus on addressing these gaps. Large-scale, randomized controlled
trials are needed to assess the long-term impact of various CGM modalities—real-time CGM
(rt-CGM), isCGM, and retrospective CGM—on both maternal and neonatal outcomes.
Investigations into combining CGM with advanced analytics, such as functional data analysis,
may offer insights into patterns that influence neonatal health. Additionally, studies evaluating
accessibility, and integration of CGM into routine prenatal care will be vital in expanding its
adoption. A more detailed study evaluating the cost-effectiveness of broader implementation of
continuous glucose monitoring systems is essential to fully assess their potential as a valuable

tool for healthcare.
Conclusion

CGM, particularly rt-CGM, has become an indispensable tool in managing pregnancies
complicated by diabetes. This review underscores the pivotal role of continuous glucose
monitoring (CGM) in managing diabetes during pregnancy, particularly in achieving
pregnancy-specific glycemic targets and improving maternal outcomes. CGM, especially real-
time CGM (rt-CGM), has demonstrated significant benefits in optimizing glycemic control, as
evidenced by improved metrics such as time-in-range (TIR), time-above-range (TAR), and
mean blood glucose (MBG). These improvements are critical for reducing maternal risks, such
as preeclampsia and excessive gestational weight gain, and for mitigating long-term metabolic

complications.

However, while studies like Feig et al. (2017) report improved neonatal health with CGM,
others, including Voormolen et al. (2018) and Perea et al. (2022), highlight challenges such as
inconsistent neonatal benefits and elevated risks of neonatal hypoglycemia in certain cases.
These discrepancies emphasize the complexity of maternal-fetal glycemic dynamics and the

influence of additional factors beyond glucose control.
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The integration of CGM with advanced technologies, such as hybrid closed-loop insulin
delivery systems, shows promise in addressing some of these limitations. Furthermore, CGM's
potential to enhance GDM screening and detect subtle glycemic abnormalities, even in women
with normal oral glucose tolerance test (OGTT) results, reinforces its utility as a diagnostic and
monitoring tool. However, barriers such as cost, accessibility, and patient adherence remain
significant challenges.

Beyond clinical benefits, CGM has shown potential for partial cost savings in maternal
healthcare. Studies, such as Levy et al. (2023), estimate that even a modest 5% reduction in
cesarean sections and NICU admissions achieved through improved glycemic management
with CGM could lead to significant healthcare savings. Additionally, CGM has been effective
in mitigating complications like macrosomia, neonatal hypoglycemia, and preeclampsia, which
are major contributors to maternal and neonatal morbidity and associated healthcare expenses.
While initial CGM costs are higher than traditional blood glucose monitoring, these expenses
could be potentially reduced by lower rates of surgical deliveries, shorter NICU stays, and

improved maternal-neonatal outcomes.

Future efforts should focus on refining CGM technologies to improve consistency in glycemic
management across all trimesters and on exploring innovative intervention strategies that
address both maternal and neonatal outcomes. Large-scale trials and cost-effectiveness analyses

are essential for guiding policy changes that support equitable access to CGM in prenatal care.

In conclusion, while CGM has undoubtedly revolutionized diabetes management during
pregnancy, its full potential in optimizing maternal and neonatal health outcomes requires
further exploration. Enhanced research, broader accessibility, and integration into routine care
will be critical in ensuring that CGM becomes a standard tool for improving the health of

mothers and their children.
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