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Abstract

OBJECTIVE: Continuous glucose monitoring (CGM) is increasingly used in
gestational diabetes mellitus (GDM) but optimal metrics, ranges and targets in this
population are undefined. We assessed associations between CGM metrics and

pregnancy outcomes in gestational diabetes.

RESEARCH DESIGN AND METHODS: During the DiGest study, 425 women with
GDM (diagnosed at median (IQR) 25.1 (18.3- 27.7) weeks) and BMI 225kg/m?
received a dietary intervention, with masked Dexcom G6 CGM at 29 (n=361), 32
(n=215) and 36 weeks (n=227) gestation. For this secondary analysis, we used logistic
regression, receiver-operator-curves and Youden index to assess associations and
predictive ability of CGM metrics including pregnancy-specific time-in-range (TIRp; 63-

140mg/dL; 3.5-7.8mmol/L) and pregnancy outcomes.

RESULTS: CGM metrics at 29 weeks were significantly associated with LGA and
SGA. Participants achieving mean glucose <110mg/dL (6.1mmol/L), TIRp 290% or
pregnancy-specific time-above-range (TARp) <10% at 29 weeks had a significantly
lower risk of LGA (OR 0.41 (95%Cl 0.22-0.77); OR 0.38 (0.20-0.70); OR 0.39 (0.20-
0.73) and SGA (OR 0.26 (0.08-0.79); OR 0.30 (0.10-0.91); OR 0.19 (0.06-0.62)).
TARp<10% and mean nocturnal glucose <110mg/dL were associated with reduced
odds of preterm birth (OR 0.40 (0.17-0.94); OR 0.42 (0.19-0.97)). A stricter range (63-
120mg/dL; 3.5-6.7mmol/L) had similar performance overall, but had no single

statistically-robust TIR/TAR target across all outcomes.

CONCLUSIONS: In women with GDM, CGM mean glucose <110mg/dL (6.1mmol/L),
290% TIRp or <10% TARp using a range of 63-140mg/dL (3.5-7.8mmol/L) at 29 weeks

of gestation was associated with a low risk of suboptimal offspring outcomes.



Article highlights
e Why did we undertake this study?

CGM is increasingly used in gestational diabetes but the optimal metrics and targets

in this population are undefined.

e What is the question we wanted to answer?

Which CGM metrics and thresholds could be used to predict outcomes in GDM?

e What did we find?

CGM metrics at 29, 32 and 36 weeks were associated with pregnancy outcomes.
Maintaining glycemia within optimal targets of mean glucose <110mg/dL (6.1mmol/L),

TIRp 290% or TARp <10% was associated with reduced risk of LGA and SGA.

e What are the implications of our findings?

In women with GDM, CGM mean glucose <110mg/dL (6.1mmol/L), 290% TIRp or
<10% TARp using a range of 63-140mg/dL (3.5-7.8mmol/L) at 29 weeks of gestation

was associated with a low risk of suboptimal offspring outcomes.



Introduction

Gestational diabetes mellitus (GDM) affects around 14% of pregnancies worldwide (1)
and is associated with suboptimal perinatal outcomes and increased risk of future
cardiometabolic disease (2—4). With rising GDM prevalence internationally, there is an
urgent need to improve short-term outcomes and reduce the lifelong burden of chronic

disease.

Optimizing glycemic control is the key management strategy to reduce the perinatal
complications of GDM (3). Real-time continuous glucose monitoring (CGM) improves
pregnancy outcomes in women with type 1 diabetes in pregnancy (5,6). who are
recommended to attain 270% pregnancy-specific time in range (TIRp) using a range
of 63-140mg/dL (3.5-7.8mmol/L) (7). However, it is unclear if a similar glucose target
range and risk thresholds are appropriate in GDM, a condition usually characterised
by milder degrees of hyperglycemia (3,6). Indeed, recent evidence suggests that more
stringent glycemic targets (6,8), especially for overnight glycemic control (9), might be

more appropriate for clinical management of GDM.

In this analysis we assessed associations between CGM metrics and pregnancy
outcomes in women with GDM in order to identify candidate CGM metrics for clinical

use.

RESEARCH DESIGN AND METHODS

In this pre-specified secondary analysis, we used data collected during the Dietary
Intervention in Gestational diabetes (DiGest) trial, a randomized, controlled, double-
blind whole-diet intervention trial conducted in eight hospital centers in England,
funded by Diabetes UK. Dexcom Inc supplied CGM equipment. Funder did not

influence the trial design, conduct or reporting. The DiGest trial was approved by the



National Research Ethics Committee, UK (reference 18/WM/0191) and the NHS
Health Research Authority (IRAS 242924; ISRCTN 65152174). The trial protocol and

results have been published previously (10,11).

Due to the Covid-19 pandemic, adjustments were made to the original DiGest protocol.
Pregnant women aged 218 years old with a diagnosis of GDM (NICE guidelines or
Royal College of Obstetricians and Gynaecologists interim Covid-19 criteria during
2020-2022; random glucose 162-200mg/dL (9-11mmol/L) or HbA1c 41-47mmol/mol
at booking; fasting glucose =2100mg/dL (=5.6mmol/L) or Hba1c =239mmol/mol (10,12),
before 30+6 weeks’ gestation, and a BMI 225 kg/m?, were eligible to participate in the
trial. Exclusion criteria included multiple pregnancy, complications such as threatened
preterm labour, severe anemia, intrauterine growth restriction at baseline, or evidence
of severe congenital abnormality on ultrasound. Women were also ineligible if they
had a hemoglobin A1c (HbA1c) 26.5% (48 mmol/mol) at GDM diagnosis, a history of
diabetes outside pregnancy, or were using medications (e.g. high dose oral steroids)

that could interfere with OGTT results.

Trial participants were randomly allocated to receive either a reduced-energy diet
(1200kcal/day) or a standard-energy diet (2000kcal/day) until delivery, supplied by
dietboxes containing 40% carbohydrate, 35% fat, 25% protein with low-glycemic index
foods only. Participants and clinical teams were blinded to the intervention allocation.
GDM management at all centers followed the NICE guidelines which included self-
monitoring blood glucose four times daily with thresholds of <95mg/dL (<5.3 mmol/L)
fasting, <140mg/dL (<7.8 mmol/L) 1-hr post-prandially, dietary modification, followed
by medications (metformin/ insulin) for women with persistent hyperglycemia (13,14).
Since the intervention did not significantly change primary outcomes or antenatal

glycemia, we have used the data as a cohort study for the purposes of this analysis.



Trial visits and CGM data collection

A masked CGM monitor (Dexcom G6) was positioned on the participant's arm (usually
non-dominant upper arm) at ~29, 32 and 36 weeks and worn consecutively for 7-10

days. CGM devices which were dislodged early were re-sited, where possible.

CGM data at 29 weeks reflect women’s habitual diet following a diagnosis of GDM
after standard nutritional advice from healthcare teams; the dietary intervention started

one week later.

Participants' clinical data and HbA1c values were extracted from their medical records

where available (note reduced blood testing during Covid-19 in all centers).
Study outcomes

LGA was the primary outcome of this analysis. We included pre-specified pregnancy
outcomes from the core outcome set for GDM (15). These include preeclampsia (blood
pressure 2140/90 mmHg and proteinuria or clinical or laboratory evidence of end-
organ damage) (16), preterm birth (delivery <37 weeks’ gestation), large-for-
gestational-age (LGA; >90% INTERGROWTH centiles adjusted for gestational age,
baby sex and ethnicity), small-for-gestational-age (SGA; <10% INTERGROWTH
centiles), admission to the neonatal intensive care unit (NICU) and neonatal
hypoglycemia (capillary glucose <2.6mmol/L on one or more occasions, within the first

48-hours, starting 230 minutes post-birth)(10).
CGM data processing and ranges

Raw CGM data were downloaded from Dexcom Clarity and metrics calculated in line
with the international consensus statement (7), including pregnancy-specific time-in-

range (TIRp; 63-140mg/dL (3.5-7.8mmol/L)), time-above-range (TARp; >140mg/dL



(7.8mmol/L)), time-below-range (TBRp; <63-mg/dL (3.5mmol/L)), mean CGM

glucose, standard deviation (SD) and coefficient of variation (CV) of CGM glucose.

Recent work has suggested a stricter glucose range “stringent TIRp” of 63-120mg/dL
(3.5-6.7mmol/L) or use of nocturnal metrics (00:00h to 06:00h) (9,18) for women with

GDM (8,17) which were also calculated for comparison.

Women with at least 24-hours of CGM data were eligible for inclusion in this analysis.
We included CGM data recorded from 00:00 hours on the day following CGM
application, excluding any data recorded earlier. In a sensitivity analysis, we included
data from women with at least 96-hours of CGM data and presented the results in the

supplementary material.

Statistical Analysis

The data are presented as mean (SD) or proportions as appropriate. Multivariable
logistic regression was used to examine the association with the CGM metrics and the

outcomes.

Maternal outcomes were adjusted for the trial arm, maternal age, BMI at enrolment,
ethnicity, parity (primiparous yes/no) and education (degree yes/no). In addition,
gestational age at delivery and infant sex were also included in the adjustments for
neonatal outcomes to evaluate the independent role of CGM metrics on those
outcomes. The results are reported as adjusted odds ratios (OR) with 95% confidence
intervals (Cls) and p<0.05. Where appropriate, the CGM metrics are standardized and

the OR (95% CI) per standard deviation change in the metrics are presented.

Receiver operating characteristics (ROC) analysis was used to assess the predictive
performance of mean glucose and TIRp, TARp and stringent metrics comparatively.

For each CGM metric, the area under the curve (AUC) was calculated (19). The



Youden index (sensitivity + specificity -1) was used to identify the optimal cut-off points
for the CGM metrics (20). Based on the thresholds identified, we compared pregnancy
outcomes among those who achieved the glycemic targets and those who did not. The
results are presented as CGM targets and CGM markers of increased risk for
pregnancy complications. Participants with missing CGM data were removed from the

analysis.

Statistical significance was defined as two-sided p<0.05. The analyses were
conducted in SPSS Statistics v.29 (IBM Corp. Released 2022. IBM SPSS Statistics

for Windows, Version 29.0; IBM Corp) and STATA (version 18.0; StataCorp).

RESULTS

Characteristics of the participants

The DiGest Trial recruited 425 women between November 2019 to July 2023. In this
study, women with at least 24-hours of CGM data at any time point (n=379) are
included (Table 1 and Supplementary Figure 1). Baseline characteristics of women
with and without 96-hours of CGM data are presented in Supplementary Tables 1.
CGM metrics at baseline, 32 and 36 weeks are provided in Table 1 and Supplementary
Tables 2, 3 and 4. Women with diagnosis before 20" weeks of gestation (28.7%;
supplementary figure 2) had higher rates of medications at recruitment

(Supplementary Table 5).

Among women included in this cohort, 6/351 (1.7%) had preeclampsia, 31/352 (8.8)
babies were born before 37 weeks of gestation, 63/350 (18.0%) newborns were LGA,
and 16/350 (4.6%) babies were SGA. 31/350 babies (8.9%) were admitted to NICU

and 17/350 (4.9%) had neonatal hypoglycemia (Table 1).



Due to the small numbers of women with preeclampsia, reporting has focussed on

other outcomes (see Supplementary Tables 6-7).
Pregnancy outcomes and CGM metrics at 29 weeks

Mean CGM glucose, TIRp and TARp at 29 weeks of gestation were associated with
fetal growth outcomes (Table 2). Standardized mean glucose was associated with
LGA (OR 1.57; 95%CI 1.16-2.13) and SGA (OR 1.89; 95%CI 1.10-3.24; remaining
significant after additional adjustment for metformin). One standard deviation (SD)
increase in TIRp or a one SD increase in stringent TIRp was associated with reduced
odds of LGA (OR 0.54; 95%CI 0.40-0.73 and 0.66; 95%CI| 0.50-0.87 respectively),
while TARp and stringent TARp increased the odds of LGA (OR 1.80; 95%CI 1.34-
2.41 and 1.49: 95%CI 1.13-1.97 for a one SD increase respectively). Similar findings

were observed for nocturnal metrics (Table 2).

There was no association between any of the CGM metrics at 29 weeks of gestation
and preterm delivery, NICU admission and neonatal hypoglycemia. TBRp was not
significantly associated with pregnancy outcomes at 29 weeks (Table 2). Caesarean

delivery was not associated with any CGM metrics at any timepoint (data not shown).

Glucose variability was also significantly associated with LGA risk. Both glucose SD
(OR 7.17; 95%ClI 2.53-20.32) and coefficient of variation (CV) (OR 1.10; 95%CI 1.02-
1.19) at 29 weeks were significantly associated LGA (Table 2), which remained

significant after adjusting for mean glucose (OR 5.12; 95%Cl 1.43-18.26) (Table 2).

A sensitivity analysis in women with pharmacologic treatment at recruitment showed
comparable results, with the effect size for a majority of the CGM metrics being

increased in these participants (Supplementary Table 8).

CGM metrics and pregnancy outcomes at 32-36 weeks



Associations between CGM metrics and pregnancy outcomes at 32 and 36 weeks of
gestation were similar (Supplementary Tables 9-10). At 32 weeks, mean glucose and
standard TARp were associated with LGA (OR 1.57 95%CI 1.09-2.26 and OR 1.42
95%Cl 1.01-2.01 respectively). TBRp at 32 weeks was inversely associated with LGA
(OR 0.11 95%CI (0.02-0.64). At 36 weeks, mean glucose, TIRp and TARp using both
standard and stringent ranges were associated with LGA, but associations were
stronger for metrics using the standard range (Supplementary Table 10). NICU
admission and neonatal hypoglycemia were associated with TBRp at 36 weeks of

gestation (Supplementary Table 10).

ROC analysis for association of CGM metrics at 29 weeks with pregnancy

outcomes

The ROC analysis results for associations of CGM metrics with pregnancy outcomes
are shown in Table 3, Supplementary Table 11, Figure 1 and Supplementary Figure

1.

LGA and SGA

Mean glucose, TIRp stringent TIRp, TARp and stringent TARp were significant
predictors of LGA in women with GDM (Table 3). The optimal threshold for prediction
of LGA was TIRp 293.5% and TARp <3.5% and stringent TIRp =80.1% and stringent
TARp <16.2% (Table 3 and Figure 1). The ROC analysis results for nocturnal CGM
metrics were consistent with the 24-hours results (Table 3 and Supplementary Figure

3).
NICU admission

Most CGM metrics did not significantly predict NICU admission (Table 3 and Figure

1). However, TARp was the only CGM metric associated with NICU admission (AUC



0.61; 95% CI 0.51-0.72). The optimal threshold for prediction of NICU admission was

TARp <3.6% (Table 3 and Figure 1).

The ROC analysis highlighted that, on average, the optimal threshold of TIRp 290%
and stringent TIRp =70% are associated with reducing the risk of suboptimal
pregnancy outcomes, such as LGA. An average threshold of TARp 210% and

stringent TARp 230% were related to predicting LGA and NICU admission (Table 3).
Preterm delivery and neonatal hypoglycemia

No CGM metrics were significant predictors of preterm delivery or neonatal

hypoglycemia on ROC analysis (Table 3 and Figure 1).
Preeclampsia

Preeclampsia showed significant associations with CGM metrics but had very few

events (Supplementary Table 11;Supplementary Figure 4).

Setting recommendations for CGM targets in GDM

In this analysis, mean glucose thresholds of 110-113mg/dL (6.1-6.3mmol/L) were
suggested as the optimal targets for risk prediction of LGA or preeclampsia (Table 3
and Supplementary Table 11). Using a clinical management target of mean glucose
<110mg/dL (6.1mmol/L) would identify around 25.8% of the population who needed
more intensive support, since 74.2% of our study participants had a mean glucose

lower than 110mg/dL (6.1mmol/L) at enrolment (Table 1).

In this study, TIRp 290.0-93.5% and TARp <3.5-10.0% were suggested as the optimal
thresholds for risk prediction (Table 3 and Supplementary Table 11). Using a threshold

of TIRp 293.5% would identify around 43% of the population who needed more



intensive support, since 57% of our study participants met this threshold at enrolment.
Using a target of TIRp =290% would identify around 27.1% of the population who
needed more intensive support, since 72.9% of our study participants met this
threshold at enrolment (Table 1). Moreover, 68% of participants had achieved both
TIRp 290% and mean glucose <110mg/dL (6.1mmol/L) (Supplementary Figure 5). We
compared the performance of a TIRp threshold of 90 or 94% (Table 2) and a 90%
threshold was able to predict more outcomes significantly. We compared the
performance of a TARp threshold of 4 or 10% (Table 2) and a 10% threshold was able

to predict more outcomes significantly.

Using the stringent range, our ROC analysis suggested the TIRp 259.4-80.1% and
TARp <16.2-31.0% as the optimal thresholds for risk prediction (Table
3;Supplementary Table 11). Using a threshold of stringent TIRp =270% or TARp <30%
would each identify around 23.8% of the population who needed more intensive
support, since 76.2% and 76.5% of our study participants met these thresholds (TIRp

=270% and TARp <30% respectively) at enrolment (Table 1).

Performance of suggested CGM thresholds in GDM

Participants who achieved the mean glucose target of <110mg/dL (6.1mmol/L) at 29
weeks had a significant reduction in the rates of LGA (OR 0.41; 95% CI 0.22-0.77)
and SGA (OR 0.26; 95% CI 0.08-0.79; Table 2). Meanwhile women who achieved
TIRp 290% or TARp <10% had lower risk of LGA (OR 0.38; 95% CI 0.20-0.70 and OR
0.39; 95% CI 0.20-0.73 respectively) and SGA (OR 0.30; 95% CI 0.10-0.91 and OR
0.19; 95% CI 0.06-0.62 respectively; Table 2). Similar associations were found for
CGM metrics using the stringent range or at night (Table 2). Women who achieved

both TIRp 290% and mean <110mg/dL (6.1mmol/L) had reduced risk of LGA and SGA



(Supplementary Table 12). Achieving a TARp <10% and nocturnal mean glucose of
<110mg/dL (6.1mmol/L) was associated with lower risk of preterm birth (OR 0.40; 95%
C10.17-0.94 and OR 0.42; 95% CI 0.19-0.97, respectively). Results for preeclampsia

are provided in Supplementary Table 6.

Results were comparable in a cohort of women with >96 hours of CGM data
(Supplementary Tables 13-15;Supplementary Figures 6-7) and in women receiving

pharmacological treatment at recruitment (Supplementary Figure 8).



DISCUSSION

Statement of principal findings

In women with GDM, CGM indicators of hyperglycemia, including TIRp, TARp and
mean glucose at 29 weeks of gestation are predictive of pregnancy growth outcomes,
particularly LGA and SGA. Our data confirm that CGM is a valuable risk stratification
tool at GDM diagnosis. Based on our data, we put forth provisional targets of mean
CGM glucose <110mg/dL, 290% TIR and <10% TARp using the standard pregnancy

range (63-140mg/dL; 3.5-7.8mmol/L) for the management of GDM.

Strengths and weaknesses

The DiGest trial was a randomised controlled double-blind study of a whole-diet
reduced energy intervention, with rich CGM data at 29-, 32, and 36 week’s gestation.
The study captured a wide range of maternal demographics and detailed maternal and
neonatal data making this a strong dataset to analyse. Data recorded at 29 weeks’
captures habitual diet, whereas the participants were supplied with their study diet
thereafter. Providing the food to participants is a strength, as controlling the
confounder of food, allows us to assess associations between CGM metrics and
outcomes. Indeed, provision of homogenous low glycemic food supply at 32 and 36
weeks may have been a limitation, as may have improved glucose concentrations at
those timepoints, leading to improved outcomes and weaker associations between
CGM metrics and outcomes. However, macronutrient composition at 29 weeks was

similar to that provided at 32 and 36 weeks (Jones et al., manuscript in preparation).

Participants were recruited in eight health centers in England, who followed the same
national care pathway, but minor variations in local practices occurred during the

Covid-19 pandemic. Different sites had different approaches for identification of early



GDM. Medication at the time of enrolment may reduce the associations between
glycaemia and outcomes. All participants had a BMI 225 kg/m? which might reduce
the applicability of our findings to lean women. Our trial population was more diverse
than the UK population, but still included relatively low numbers of women from Asian

and Black ethnic groups.

Trial participants had low rates of preeclampsia, preterm birth, SGA and neonatal
hypoglycemia compared to the general population of women with GDM (21) (22)which
may have led to instability in the statistical models, warranting caution in interpreting
the data for the less common outcomes. We acknowledge that outcomes such as LGA
are multifactorial, and predictive models including maternal BMI, gestational weight
gain, ethnicity, parity and socioeconomic status may provide higher AUCs. However,
the aim of our study was to assess CGM metrics as predictors of pregnancy outcomes
in GDM. Future work to build more complete multivariate models is under

consideration.

Timing of GDM diagnosis has recently been found to be important in determining
outcomes. However, in this cohort, women with early (diagnosed <20 weeks) vs
standard diagnosis of GDM had comparable CGM metrics at 29, 32 and 36 weeks and
comparable pregnancy outcomes, so we did not adjust for timing of diagnosis in our
analysis (manuscript in preparation). The relevance of early-pregnancy CGM metrics
in diagnosing GDM is being examined more fully elsewhere and was the aim of this

study (23,24).

Another limitation is the optimal CGM metric thresholds were derived and tested in the
same population cohort. These findings need to be validated in future cohorts to

determine if these target thresholds are useful or whether they need to be further



refined. CGM was tested after diagnosis when women might have already changed

their diet, resulting in weakening of associations.
Which CGM metrics are most important for risk stratification in GDM?

In women with GDM, TIRp, TARp and average CGM glucose were all associated with
LGA and SGA. The results of logistic regression and ROC analysis showing
associations between CGM metrics and LGA are consistent in size and direction with
our previous work in women with type 1 diabetes in pregnancy (25) and other work in
women with pregestational diabetes (26) or women at risk of GDM (27). However, we
did not find frequent associations between CGM metrics and other important perinatal
outcomes of GDM, including preterm delivery, neonatal hypoglycemia and NICU
admission, perhaps due to small number of these complications in trial participants, or

different data collection timepoints.

Our data show an association between elevated maternal mean CGM glucose and
SGA. While SGA reflecting insufficient placentation and poor placental function has
been observed in type 1 diabetes (28), it has not been commonly described in GDM.
However, Li and colleagues identified that raised 0-hour and 2-hour results from a 75¢g
OGTT and raised 2-hour postprandial glucose and HbA1c in the second trimester were
risk factors for SGA in 1910 women with GDM in China (29). Durnwald and colleagues
assessed associations between CGM metrics and SGA in a mixed cohort of women
with and without GDM and identified that CGM metrics associated with lower mean
glucose and hypoglycemia were associated with SGA (27). This might suggest that
the causes of SGA in a predominantly normoglycemic population are quite different to
those seen in a hyperglycaemic population. It is unclear why SGA rates were so low

in this predominantly normoglycemic population (27).



Which glucose targets are the most appropriate for use in GDM?

Our findings highlight the value of CGM metrics at 29 weeks for predicting the risk of
both LGA and SGA. Randomised controlled studies are needed to show if CGM as
self-management tool improves outcomes, supported by clear glycaemic targets. Our
data offer evidence to support a provisional target range for glycemia in GDM, which

can be assessed and refined in future trials.

The optimal glucose range for use in GDM management is unclear. Recent studies
(8,17, 23,24) have investigated which CGM metrics could be used for GDM diagnosis.
These authors found that a stringent TIRp (63-120mg/dL (3.5-6.7mmol/L) was likely
to be superior for prediction of GDM diagnosis compared to the TIRp of 63-140mg/dL

(3.5-7.8mmol/L) (8).

Our data suggest that the standard pregnancy range was slightly superior than the
stringent range for risk prediction in GDM. Using the standard range, TIR or TAR were
significantly associated on regression or ROC analysis with three outcomes (LGA,
SGA and NICU admission). The corresponding ROC thresholds for these outcomes
were 90.7-95.6% for TIR and 3.5-10.6% for TAR with 90% TIR and 10% TAR for
preeclampsia (albeit with small numbers). We chose a target of >90% TIR and <10%
TAR which would have adequate performance for all outcomes, and which identified
around 25% of women as a higher risk group, needing treatment escalation to reach
these targets. Conversely, TIR and TAR using the stringent pregnancy range showed
significant associations on regression or ROC analysis for two outcomes (LGA and
SGA). The corresponding ROC thresholds for these outcomes were 74.2-80.1% for
TIR and 16.2-23.9% for TAR. In addition, preeclampsia was significantly associated

with an optimum threshold of 60% TIR and 31% TAR (small numbers). These



thresholds for the stringent range were less consistent, making it more difficult to
choose a single robust threshold point. We therefore concluded that attaining targets
of TIRp 290% and TARp <10% using the standard pregnancy range are useful for risk
stratification and may be useful for management, with further potential benefits
associated with TIRp >94% and TARp <4% are achieved. Using the stringent range,
thresholds of TIRp 270% and TARp <30% identified a similar number of patients, but
need further study to refine the optimal thresholds. A larger dataset with more cases
of preeclampsia, neonatal hypoglycemia and NICU admission would be needed to

make a robust comparison of multiple different glucose ranges.

Which risk thresholds or management targets should be used in GDM?

An RCT is required to establish clear management targets in women with GDM,
however, our data suggest that attaining pregnancy targets of mean glucose
<110mg/dL (6.1mmol/L), TIRp =290% or TARp <10% are likely to be useful for
management, with further benefits evident (reduced LGA and NICU admission) if TIRp
>94% and TARp <4% are achieved. Our suggested targets might provide a useful

resource to support RCT design.

Targets are important for supporting self-management of GDM, addressing maternal
anxiety and helping clinicians prioritise patients who need additional support to
improve glycemia. There is a balance between choosing targets which offer “perfect”
glucose control but may be unattainable to the majority of patients and choosing
targets which are pragmatic and helpful on a population/ clinical service level. Targets
should allow the highest risk patients to be easily identified and prioritised for
interventions. In our cohort, around 75% of patients were able to achieve these targets

of mean glucose <110mg/dL (6.1mmol/L), TIRp 290% or TARp <10% at enrolment,



suggesting that these are attainable targets for the majority of women with GDM. The
25% of patients who did not achieve targets at 29 weeks could be prioritised for more
regular appointments, further dietitian input, medication and enhanced screening for

complications such as LGA or SGA.

Future directions and implications for clinical care

A growing body of evidence suggests that CGM use in women with GDM is associated
with better glycemic control and improved outcomes (30,31), improved quality of life
and improved adherence to dietary strategies or pharmacotherapies (30-33). The
DiGest trial did not assess the value of unmasked CGM as a self-management tool in
GDM. However, our study suggests that attaining >90% pregnancy TIR (63-140
mg/dL; 3.5-7.8 mmol/L) was associated with improved pregnancy outcomes in women
with GDM. Our recent qualitative study in women at risk of GDM found that CGM use
was highly acceptable in pregnancy (34). Further validation studies may clarify if

derived thresholds are applicable across different CGM devices (6).
Conclusion

In women with GDM, attaining CGM mean glucose <110mg/dL (6.1mmol/L), 290%
TIRp or <10% TARp using a range of 63-140mg/dL (3.5-7.8mmol/L) at 29 weeks of
gestation was associated with a low risk of suboptimal offspring outcomes. An RCT
is required to identify if CGM is a useful tool in self-management of GDM and to

definitively assess individual glucose ranges and targets.
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Tables and Figures

Table 1: Baseline characteristics of participants at enrolment. Results are presented
as mean (SD) or n (%).

CHARACTERISTICS N All women in the N Women with at least 24
DiGest trial hours of CGM data at
any timepoint
Maternal age years 425 33.0 (5.0) 379 33.3 (4.9)
BMI at enrolment kg/m? 425 35.7 (6.4) 379 35.3 (6.2)
Ethnicity 425 379
White 332 (78.1) 295 (77.4)
Asian 73 (17.2) 66 (17.4)
Black 17 (4.0) 17 (4.5)
Other 3(0.7) 3(0.8)
Primiparous 385 136 (35.3) 379 129 (36.7)
Maternal education (degree 425 201 (47.3) 379 191 (50.4)
level or above)
Deprivation (IMD deciles) 425  6.5(2.5) 379 6.6 (2.5)
Previous GDM 424 122 (28.8) 378 107 (28.3)
Gestational age at GDM 414 22.9 (6.4) 369 22.8 (6.5)
diagnosis
GDM diagnosis before 28" 414 320 (77.3) 369 286 (77.5)
weeks
GDM diagnosis before 414 118 (28.5) 369 106 (28.7)
20" weeks
Diagnosis method 425 379
OGTT 217 (51.1) 192 (50.7)
HbA1c 98 (23.1) 90 (23.8)
Capillary glucose test 110 (25.9) 97 (25.6)
GLYCEMIA LEVELS AND TREATMENT AT ENROLMENT
OGTT 0 hr glucose mmol/L 206 5.0 (0.7) 180  5.0(0.7)
OGTT 0 hr glucose mg/dL 206  90.0(12.6) 180  90.0 (12.6)
OGTT 2 hr glucose mmol/L 207 8.1 (1.7) 182 8.1 (1.6)
OGTT 2 hr glucose mg/dL 206 145.8 (31.0) 182 145.8 (29.0)
HbA1c mmol/mol 147  39.0 (4.6) 130 39.3 (4.6)
Medications at enrolment 425 379
Metformin 94 (22.1) 83 (21.9)
Short-acting insulin 38 (8.9) 35(9.2)
Long-acting insulin 101 (23.8) 95 (25.1)

SUBOPTIMAL PREGNANCY OUTCOMES
Medications at 36 weeks

Metformin 310 88 (28.4) 277 78 (28.2)

Short-acting insulin 310 41 (13.2) 277 91 (13.0)

Long-acting insulin 311 104 (33.4) 277 36 (32.9)
Preeclampsia 383 7(1.8) 351 6/351 (1.7)
Preterm birth 384 36 (9.4) 352 31 (8.8)

Caesarean delivery 425 182(42.5) 379 166 (43.8)



LGA Intergrowth

SGA Intergrowth

NICU admission
Neonatal Hypoglycemia
Postnatal prediabetes

382
382
382
382
249

CGM METRICS AT 29 WEEKS

Days of CGM use

Mean CGM glucose
mmol/L
Mean CGM glucose mg/dL

TIRp %

TARp %
Stringent TIRp %
Stringent TARp %
TBRp %

Nocturnal mean CGM
glucose mmol/L
Nocturnal mean CGM
glucose mg/dL
Nocturnal TIRp %

Nocturnal TARp %
Stringent nocturnal TIRp %

Stringent nocturnal TARp
%
Nocturnal TBRp %

Ccv
SD

Mean CGM glucose <
110mg/dL; 6.1mmol/L
TIR 290% target; 63-140
mg/dL; 3.5-7.8 mmol/L
TAR <10% target; 63-140
mg/dL; 3.5-7.8 mmol/l
TIR 270% target; 63-120
mg/dL; 3.5-6.7 mmol/L
TAR <30% target; 63-120
mg/dL; 3.5-6.7 mmol/L

TBR <4% target; 63 mg/dL;

3.5 mmol/L

Nocturnal* mean CGM
glucose < 110mg/dL;
6.1mmol/L

Nocturnal TIR 290% target;

63-140 mg/dL; 3.5-7.8
mmol/L

Nocturnal TAR <10%
target; 63-140 mg/dL; 3.5-
7.8 mmol/I

Nocturnal TIR 270% target;

63-120 mg/dL; 3.5-7.8
mmol/L

1

LOO\I
—_ o~~~ —~

4 (19.3)
4.4)
10.4)
5.0)
4 (9.6)

350 63 (18.0)
350 16 (4.6)
350 31 (8.9)
350 17 (4.9)

236 24 (10.2)
Women with at least 24 hours

of CGM data at 29 weeks
361 5.8 (2.2)
361 5.8 (0.8)

361  104.4 (14.4)
361 90.8 (11.0)
361  7.5(11.3)
361  77.0 (18.4)
361  21.3(19.2)
361 1.7 (2.9)
361  5.7(0.9)

361  102.6 (16.2)

361 92.0(12.7)
361 5.7 (12.8)

361 79.5(23.0)
361  18.3(23.8)

361  2.3(4.3)
361 18.2(3.8)
361 1.1(0.3)

361 268 (74.2)
361 263 (72.9)
361 279 (77.3)
361  275(76.2)
361 276 (76.5)
361 307 (85.1)

361 261 (72.5)

361 277 (76.9)

361 302 (83.9)

361 274 (75.9)



Nocturnal TAR <30% 361 276 (76.7)
target; 63-120 mg/dL; 3.5-
7.8 mmol/l
Nocturnal TBR <4% target; 361 297 (82.5)
63 mg/dL; 3.5 mmol/L

*nocturnal CGM reading was missing for one participant.

BMI: body mass index; CGM: continuous glucose monitoring; CV: Coefficient of
variation; GDM: gestational diabetes mellites; LGA: large for gestational age; OGTT:
oral glucose tolerance test; SD: standard deviation; SGA; small for gestational age;
TIRp: time in 63-140 mg/dL; 3.5-7.8 mmol/L; TARp: time above range 63-140 mg/dL;
3.5-7.8 mmol/L; TBRp: time below range 63-140 mg/dL; 3.5-7.8 mmol/l; TIRp
stringent: time in range 63-120 mg/dL; 3.5-6.7 mmol/I time in range; TARp stringent:
time above range 63-120 mg/dL; 3.5-6.7 mmol/L.



Table 2: Associations between CGM metrics at enrolment and pregnancy outcomes in women with gestational diabetes. Results are presented

as odds ratio (95% confidence intervals). For the continuous CGM metrics the ORs are per standard deviation change in the metrics.

Significance levels; *P<0.05; **P<0.01, ***P<0.001.

CGM METRICS AT
ENROLMENT (~29
WEEKS); n=332t

z-Mean CGM glucose
mmol

z-TIR 63-140 mg/dL; 3.5-
7.8 mmol/L

z-TAR 63-140 mg/dL; 3.5-
7.8 mmol/L

z-TIR 63-120 mg/dL; 3.5-
6.7 mmol/L

z-TAR 63-120 mg/dL; 3.5-
6.7 mmol/L

z-TBR 63mg/dl; 3.5
mmol/L

z-Nocturnal mean 63-140
mg/dL; 3.5-7.8 mmol/L

z-Nocturnal TIR 63-140
mg/dL; 3.5-7.8 mmol/L

z-Nocturnal TAR 63-140
mg/dL; 3.5-7.8 mmol/L

z-Nocturnal TIR 63-120
mg/dL; 3.5-6.7 mmol/L

z-Nocturnal TAR 63-120
mg/dL; 3.5-6.7 mmol/L
z-Nocturnal TBR 63
mg/dL; 3.5 mmol/L

cv

LGA Intergrowth

n=61
1.57 (1.16 to 2.13)**

0.54 (0.40 to 0.73)***
1.80 (1.34 to 2.41)***
0.66 (0.50 to 0.87)**
1.49 (1.13 to 1.97)*

1.05 (0.77 to 1.43)

1.56 (1.13 to 2.14)**
0.62 (0.46 to 0.84)**
1.68 (1.24 to 2.29)**
0.72 (0.55 to 0.95)*

1.41 (1.07 to 1.86)*

0.78 (0.52t0 1.19)

1.10 (1.02 to 1.19)*

SGA Intergrowth

n=16
1.89 (1.10 to 3.24)*

0.69 (0.44 to 1.09)
1.52 (0.97 to 2.37)
0.54 (0.33 to 0.89)*
1.88 (1.14 to 3.09)*

0.76 (0.39 to 1.48)

1.77 (1.04 to 2.99)*
0.83 (0.50 to 1.38)
1.33 (0.84 t0 2.11)
0.58 (0.35 to 0.96)*

1.79 (1.09 to 2.94)*

0.67 (0.32 to 1.40)

1.03 (0.90 to 1.17)

Preterm

n=30
1.47 (0.99 to 2.18)

0.74 (0.52 to 1.04)
1.39 (0.99 to 1.95)
0.78 (0.54 to 1.12)
1.31 (0.90 to 1.89)

0.83 (0.50 to 1.36)

1.35 (0.89 to 2.04)
0.81 (0.56 to 1.18)
1.25 (0.86 to 1.80)
0.87 (0.59 to 1.29)

1.15 (0.78 to 1.70)

0.97 (0.66 to 1.44)

1.04 (0.94 to 1.15)

NICU admission

n=30
1.39 (0.93 t0 2.10)

0.76 (0.54 to 1.07)
1.35 (0.96 to 1.89)
0.73 (0.50 to 1.07)
1.38 (0.94 to 2.01)

0.75 (0.39 to 1.44)

1.15(0.75 t0 1.77)
0.82 (0.57 to 1.17)
1.22 (0.86 to 1.73)
0.84 (0.57 to 1.24)

1.19 (0.80 to 1.75)

0.98 (0.63 to 1.53)

1.02 (0.91 t0 1.13)

Neonatal
Hypoglycemia

n=17
1.40 (0.87 to 2.24)

0.73 (0.49 to 1.08)
1.36 (0.92 to 2.01)
0.70 (0.44 to 1.09)
1.42 (0.90 to 2.23)

1.02 (0.59 to 1.75)

1.23 (0.76 to 1.97)
0.86 (0.60 to 1.25)
1.15 (0.79 to 1.66)
0.78 (0.49 to 1.23)

1.27 (0.80 to0 2.02)

1.05 (0.61 to 1.82)

0.99 (0.86 to 1.14)



SD 7.17 (2.53 to 20.32)***

z-HbA1c (N=130)

CGM TARGETS AT 29 WEEKS

Mean CGM glucose <
110mg/dL; 6.1mmol/L

TIR 290% target; 63-140
mg/dL; 3.5-7.8 mmol/L

TIR 294% target; 63-140
mg/dL; 3.5-7.8 mmol/L

TAR <10% target; 63-140
mg/dL; 3.5-7.8 mmol/L

TAR <4% target; 63-140
mg/dL; 3.5-7.8 mmol/L

TIR 270% target; 63-120
mg/dL; 3.5-6.7 mmol/L

TAR <30% target; 63-120
mg/dL; 3.5-6.7 mmol/L

TBR <4% target; 63
mg/dL; 3.5 mmol/L

Mean nocturnal glucose <
110mg/dL; 6.1mmol/L

Nocturnal TIR 290%
target; 63-140 mg/dL; 3.5-
7.8 mmol/L

Nocturnal TAR <10%
target; 63-140 mg/dL; 3.5-
7.8 mmol/L

Nocturnal TIR 270%
target; 63-120 mg/dL; 3.5-
6.7 mmol/L

Nocturnal TAR <30%
target; 63-120 mg/dL; 3.5-
6.7 mmol/L

0.81 (0.49 10 1.32)

0.41 (0.22 to 0.77)**

0.38 (0.20 to 0.70)**
0.67 (0.37 to 1.20)
0.39 (0.20 to 0.73)**
0.59 (0.32 to 1.07)
0.38 (0.20 to 0.71)**

0.37 (0.20 to (0.69)**
0.96 (0.39 to 2.35)

0.34 (0.18 to 0.63)**

0.43 (0.22 to 0.82)*

0.34 (0.17 to 0.68)**

0.47 (0.25 to 0.88)*

0.45 (0.24 to 0.86)*

3.30 (0.59 to 18.38)
0.64 (0.12 to 3.27)

0.26 (0.08 to 0.79)*

0.30 (0.10 to 0.91)*
0.40 (0.13t0 1.19)
0.19 (0.06 to 0.62)**
0.31 (0.10 to 0.94)*
0.29 (0.09 to 0.94)*

0.29 (0.09 to 0.92)*
1.53 (0.32 to 7.25)

0.17 (0.05 to 0.57)

0.75 (0.23 to 2.50)

0.51 (0.13 to 2.02)

0.26 (0.08 to 0.86)*

0.25 (0.07 to 0.82)*

3.10 (0.83 to 11.58)
3.07 (1.43 to 6.58)**

0.52 (0.23 to 1.19)

0.50 (0.22 to 1.13)
0.71 (0.33 to 1.54)
0.40 (0.17 to 0.94)*
0.67 (0.30 to 1.47)
0.53 (0.23 to 1.25)

0.52 (0.22 to 1.22)
0.92 (0.32 to 2.61)

0.42 (0.19 to 0.97)*

0.76 (0.32 to 1.82)

0.83 (0.29 to0 2.35)

0.76 (0.31 to 1.83)

0.71 (0.29 to 1.73)

2.21 (0.57 t0 8.55)
0.35(0.12to0 1.05)

0.50 (0.21 to 1.18)

0.47 (0.20 to 1.08)
0.84 (0.37 to 1.89)
0.57 (0.23 to 1.38)
0.66 (0.28 to 1.51)
0.59 (0.24 to 1.41)

0.52 (0.22 10 1.19)
1.54 (0.41 to 5.80)

0.49 (0.21 10 1.12)

0.73 (0.30 to 1.75)

0.53 (0.21 to 1.36)

0.77 (0.31 10 1.92)

0.75 (0.30 to 1.87)

2.16 (0.41 to 11.24)
0.39 (0.09 to 1.71)

0.44 (0.15 to 1.29)

0.43 (0.15 to 1.26)
0.73 (0.25 t0 2.11)
0.37 (0.13 t0 1.09)
0.87 (0.30 to 2.51)
0.40 (0.14 t0 1.19)

0.39 (0.13t0 1.16)
0.56 (0.13 to 2.30)

0.50 (0.17 to 1.45)

0.55 (0.18 to 1.68)

0.50 (0.15 to 1.65)

0.74 (0.24 t0 2.32)

0.70 (0.22 to 2.20)



Nocturnal TBR <4%
target; 63 mg/dL; 3.5
mmol/L

CGM MARKERS OF INCREASED RISK AT 29 WEEKS

Mean CGM glucose 2
110mg/dL; 6. 1mmol/L

TIR <90% target; 63-140
mg/dL; 3.5-7.8 mmol/L

TIR <94% target; 63-140
mg/dL; 3.5-7.8 mmol/L

TAR 210% target; 63-140
mg/dL; 3.5-7.8 mmol/L

TAR >4% target; 63-140
mg/dL; 3.5-7.8 mmol/L

TIR <70% target; 63-120
mg/dL; 3.5-6.7 mmol/L

TAR 230% target; 63-120
mg/dL; 3.5-6.7 mmol/L

TBR 24% target; 63
mg/dL; 3.5 mmol/l

Mean nocturnal glucose 2
110mg/dL; 6.1mmol/L

Nocturnal TIR <90%
target; 63-140 mg/dL; 3.5-
7.8 mmol/L

Nocturnal TAR 210%
target; 63-140 mg/dL; 3.5-
7.8 mmol/L

Nocturnal TIR <70%
target; 63-120 mg/dL; 3.5-
6.7 mmol/L

Nocturnal TAR 230%
target; 63-120 mg/dL; 3.5-
6.7 mmol/L

1.60 (0.63 to 4.09)

2.44 (1.31 to 4.53)**
2.66 (1.43 to 4.96)*
1.50 (0.83 to 2.70)
2.60 (1.37 to 4.95)**
1.70 (0.94 to 3.10)
2.65 (1.41 to 4.98)**

2.71 (1.44 to 5.09)**
1.04 (0.43 to 2.56)

2.97 (1.58 to 5.58)**

2.33 (1.22 to 4.44)*

2.99 (1.48 to 6.03)**

2.14 (1.13 to 4.05)*

2.22 (1.17 to 4.20)*

1.19 (0.31 to 4.56)

3.91 (1.27 to 12.08)*
3.31 (1.09 to 10.00)*

2.52 (0.84 to 7.54)

5.18 (1.61 to
16.63)**

3.24 (1.06 to 9.87)*
3.41 (1.06 to 10.98)*

3.50 (1.09 to 11.30)*
0.65 (0.14 10 3.10)

5.74 (1.75 to 18.84)

1.33 (0.40 to 4.44)

1.97 (0.50 to 7.86)

3.83 (1.16 to 12.66)*

4.07 (1.22 to 13.58)*

0.96 (0.36 to 2.55)

1.92 (0.84 to 4.39)
1.99 (0.88 to 4.51)
1.40 (0.65 to 3.04)
2.48 (1.07 to 5.77)*
1.50 (0.68 to 3.29)
1.88 (0.80 to 4.39)

1.92 (0.82 to 4.50)
1.09 (0.38 to 3.11)

2.36 (1.04 to 5.36)*

1.31 (0.55 t0 3.13)

1.21 (0.42 to 3.43)

1.32 (0.55 to 3.21)

1.41 (0.58 to 3.42)

1.17 (0.41 to 3.37)

2.11 (0.90 to 4.93)
2.02 (0.86 to 4.74)
1.19 (0.53 to 2.69)
1.92 (0.80 to 4.59)
1.53 (0.66 to 3.53)
1.70 (0.71 to 4.09)

1.79 (0.75 to 4.29)
0.68 (0.18 to 2.55)

2.05 (0.90 to 4.67)

1.38 (0.57 to 3.32)

1.89 (0.73 to 4.86)

1.30 (0.52 to 3.24)

1.34 (0.53 to 3.35)

1.28 (0.26 10 6.32)

2.20 (0.75 to 6.44)
2.26 (0.78 t0 6.60)
1.37 (0.47 to 3.98)
2.76 (0.94 to 8.14)
1.15 (0.40 to 3.32)
2.55 (0.86 t0 7.52)

2.50 (0.84 to 7.43)
1.84 (0.45 to 7.55)

2.00 (0.69 to 5.84)

1.82 (0.60 to 5.59)

1.99 (0.61 to 6.53)

1.35 (0.43 to 4.20)

1.43 (0.46 to 4.49)



Nocturnal TBR 24%
target; 63 mg/dL; 3.5 0.62 (0.24 to 1.59) 0.84 (0.22 t0 3.21) 1.04 (0.39 to 2.78) 0.85 (0.30 to 2.46) 0.78 (0.16 to 3.83)
mmol/l

T The number of women with data for all variables entered in the logistic regression model

CGM: continuous glucose monitoring; LGA: large for gestational age; SGA: small for gestational age; NICU: neonatal intensive care unit; TIR: time in range;

TAR: time above range; TBR: time below range; CV: Coefficient of variation; SD: standard deviation.



Table 3. ROC analysis and optimal CGM thresholds at 29 weeks of gestation for pregnancy outcome prediction. Results are presented as area
under the ROC analysis (95% confidence intervals). Significance levels; *P<0.05; **P<0.01, ***P<0.001.

LGA Intergrowth SGA Intergrowth Preterm NICU admission n:gggtszemia

Mean CGM glucose mmol/L
ROC results, AUC (95%Cl) 0.61 (0.52 to 0.69)* 0.62 (0.48 t0 0.76) 0.59 (0.48 10 0.70) 0.58 (0.46 t0 0.70) 0.57 (0.38 10 0.75)
Optimal threshold fo sens & spe . 1mmoi) 5.7moil) 5. 7omoi) (64mmoll) (6.7omoi)
Sensitivity at threshold 0.54 0.69 0.61 0.53 0.47

Specificity at threshold 0.64 0.57 0.47 0.63 0.88
TIR 63-140 mg/dL; 3.5-7.8 mmol/L
ROC results, AUC (95%Cl) 0.62 (0.53 to 0.71)** 0.62 (0.48 t0 0.76) 0.59 (0.49 10 0.70) 0.59 (0.48 t0 0.71) 0.61 (0.4510 0.78)
Optimal threshold for sens & spec 93.5 90.7 94.5 95.6 94.8
Sensitivity at threshold 0.56 0.56 0.63 0.73 0.71
Specificity at threshold 0.6 0.7 0.61 42 0.48

TAR 63-140 mg/dL; 3.5-7.8 mmol/L

ROC results, AUC (95%Cl)

0.61 (0.52 to 0.70)*

0.62 (0.48 t0 0.76)

0.59 (0.48 to 0.70)

0.61 (0.51 to 0.72)*

0.56 (0.38 to 0.74)

Optimal threshold for sens & spec 3.5 10.6 2.2 3.6 15.1
Sensitivity at threshold 0.64 0.44 0.77 0.64 0.47
Specificity at threshold 0.56 0.8 0.39 0.57 0.86

TIR 63-120 mg/dL; 3.5-6.7 mmol/L

ROC results, AUC (95%Cl)

0.61 (0.52 to 0.69)*

0.61 (0.47 to 0.75)

0.58 (0.47 to 0.68)

0.59 (0.48 t0 0.71)

0.55 (0.36 10 0.73)

Optimal threshold for sens & spec 80.1 74.2 81.1 84.9 58.1
Sensitivity at threshold 0.56 0.56 0.57 0.77 0.47
Specificity at threshold 0.6 0.72 0.56 0.44 0.86

TAR 63-120 mg/dL; 3.5-6.7 mmol/L

ROC results, AUC (95%Cl) 0.59 (0.51 to 0.68)* 0.61 (0.47 10 0.75) 0.57 (0.47 t0 0.68) 0.59 (0.48 t0 0.70) 0.54 (0.36 10 0.73)
Optimal threshold for sens & spec 16.2 23.9 12.8 13.3 41.8




Sensitivity at threshold

0.61

0.56

0.73

0.73

0.47

Specificity at threshold

0.55

0.72

0.42

0.44

0.86

Nocturnal mean glucose mmol/L

ROC results, AUC (95%ClI)

0.61 (0.53 to 0.69)**

0.63 (0.49 10 0.77)

0.56 (0.45 10 0.67)

0.54 (0.42 to 0.66)

0.56 (0.39t0 0.73)

Optimal threshold for sens & spec 108mg/dL (6mmol/L) (23.110mnr1ng(;|(j||:) (;.(E))?nmrr%(lj/li) (g.122mmn?c/>(lj/|[) (25_110an9£||:)
Sensitivity at threshold 0.52 0.56 0.47 0.4 0.47
Specificity at threshold 0.75 0.73 0.69 0.77 0.75
Nocturnal TIR 63-140 mg/dL; 3.5-

7.8 mmol/L

ROC results, AUC (95%Cl) 0.59 (0.50 to 0.67)* 0.60 (0.48 10 0.72) 0.57 (0.47 10 0.67) 0.54 (0.43 to 0.66) 0.56 (0.42 t0 0.71)
Optimal threshold for sens & spec 92.2 97.7 99.4 81.9 83.6
Sensitivity at threshold 0.44 0.88 0.97 0.27 0.35
Specificity at threshold 0.74 0.41 0.21 0.9 0.88
Nocturnal TAR 63-140 mg/dL; 3.5-

7.8 mmol/L

ROC results, AUC (95%Cl) 0.64 (0.56 to 0.72)** 0.65 (0.53 to 0.77)* 0.58 (0.47 t0 0.68) 0.52 (0.41 to 0.64) 0.55 (0.41 10 0.70)
Optimal threshold for sens & spec 5.7 0.3 0.2 19.8 16.3
Sensitivity at threshold 0.43 0.81 0.67 0.2 0.29
Specificity at threshold 0.81 0.53 0.52 0.93 0.89

CGM: continuous glucose monitoring; LGA: large for gestational age; NICU: neonatal intensive care unit; ROC; receiver operating

characteristic; sens & spec; sensitivity and specificity TIR: time in range; TAR: time above range; TBR: time below range;



Figure 1. ROC analysis of CGM mean glucose, TIR and TAR at 29 weeks of gestation and
pregnancy outcomes. Pregnancy outcomes include LGA (A), SGA (B), preterm birth (C),
NICU admission (D) and neonatal hypoglycemia (E). Area under the curve analysis for each

of the parameters and the pregnancy outcomes are shown in F.



