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Abstract

Background: Continuous glucose monitoring (CGM) isincreasingly used for inpatient glycemic surveillance, but
evidence in non-critical care wards remains limited, particularly in real-world public healthcare settings.
Intermittent capillary glucose testing may fail to detect transient, nocturnal, or asymptomatic dysglycemia.

Objective: To evaluate whether CGM improves detection of clinically significant dysglycemia compared with
seven-point capillary glucose monitoring in hospitalized patients with type 2 diabetes mellitus or hyperglycemia.

Methods: Prospective, observational, non-randomized, real-world study performed in a tertiary referral center in
Mexico. Fifty-six hospitalized patients were included: 28 underwent flash CGM and 28 underwent seven-point
capillary glucose monitoring. Patients were followed for up to 6 hospitalization days. The main analytical focus
was detection of clinically significant dysglycemia, including hypoglycemia <70 mg/dL, clinically significant
hypoglycemia <564 mg/dL, and severe hyperglycemia >250 mg/dL. Secondary outcomes included time in range,
mean daily glucose, insulin requirements, infectious complications, length of stay, and mortality.

Results: CGM detected more hypoglycemia <70 mg/dL than capillary monitoring (71.4% vs 35.7%, p=0.005),
more clinicaly significant hypoglycemia <564 mg/dL (median 3 [IQR 0-6.5] vs 0, p=0.030), and more severe
hyperglycemia >250 mg/dL (median 8.5 [IQR 0.5-17] vs O [IQR 0-9.52], p=0.030). Time in range was not
significantly different between groups (59.86 +/- 23.46% vs 69.28 +/- 24.99%, p=0.151). After adjustment for
age, diabetes duration, and admission hyperglycemia, CGM remained associated with hypoglycemia detection
(OR 4.7, 95% CI 1.2-19.0, p=0.027).

Conclusions: In this prospective real-world inpatient study, CGM improved detection of clinicaly significant
dysglycemia during up to 6 hospitalization days. Although CGM did not improve time in range or short-term
clinical outcomes, it provided superior glycemic surveillance compared with intermittent capillary glucose testing.

Keywords: continuous glucose monitoring; inpatient diabetes; dysglycemia; hypoglycemia; hyperglycemia; time
in range; hospital glycemic control

Introduction

Glycemic control is a core component of inpatient care for patients with type 2 diabetes mellitus and for patients
who devel op hyperglycemia during hospitalization. Both hyperglycemia and hypoglycemia have been associated
with adverse outcomes, including infectious complications, prolonged hospitalization, cardiovascular events, and
mortality. (1,2)

NOTE: This preprint reports new research that has not been certified by peer review and should not be used to guide clinical practice.


https://doi.org/10.64898/2026.06.27.26356759
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.06.27.26356759; this version posted July 1, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Conventional capillary glucose monitoring remains the most widely used method for inpatient glycemic
assessment. However, intermittent testing provides isolated glucose values at predetermined times and may fail to
identify transient postprandial hyperglycemia, nocturnal hypoglycemia, asymptomatic hypoglycemia, and
clinicaly relevant glycemic variability.

Continuous glucose monitoring provides a more complete assessment of glucose behavior by capturing trends and
glycemic excursions throughout the day. In addition to glucose values, CGM allows evaluation of time in range,
time below range, time above range, and variability metrics. These parameters are increasingly recognized as
clinically relevant complements to traditional glycemic indicators. (4)

Despite strong adoption in outpatient diabetes care, the role of CGM in hospitalized non-critical patients remains
under investigation. Available studies suggest that CGM may detect substantially more hypoglycemic events than
point-of-care capillary testing, but whether this transates into improved clinical outcomes remains uncertain. (4-
6)

The present study evaluates CGM implementation in a real-world tertiary-care public hospital setting in Mexico.
Rather than positioning CGM solely as a strategy to improve mean glucose or time in range, this study focuses on
its value as a tool for improved inpatient glycemic surveillance and detection of clinically significant
dysglycemia.

Methods

Study design and setting

This was a prospective, observational, non-randomized real-world study conducted at Centro Medico Naciona 20
de Noviembre, ISSSTE, a tertiary referral center in Mexico City. The study was performed between June and
November 2024.

Study population

Hospitalized adult patients with type 2 diabetes mellitus or hyperglycemia during hospitalization were
consecutively included. Patients were monitored according to institutional clinical practice and device availability
during the study period.

Monitoring strategies

The CGM group underwent flash continuous glucose monitoring. The comparison group underwent intermittent
seven-point capillary glucose monitoring using reagent strips, performed fasting, 2 hours after breakfast, before
lunch, 2 hours after lunch, before dinner, 2 hours after dinner, and at 03:00 am.

Follow-up
Patients were followed for a maximum of 6 hospitalization days. Glycemic data and clinical outcomes were
collected during this monitoring period.

Outcomes

The main analytical focus was detection of clinically significant dysglycemia, including hypoglycemia <70
mg/dL, clinicaly significant hypoglycemia <54 mg/dL, and severe hyperglycemia >250 mg/dL. Secondary
outcomes included time in range (70-180 mg/dL), mean daily glucose, insulin requirements, infectious
complications, overall complications, length of hospital stay, and in-hospital mortality.
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Statistical analysis

Continuous variables were assessed for distribution and summarized as mean +/- standard deviation or median
and interquartile range. Categorical variables were summarized as frequencies and percentages. Comparisons
were performed using Student's t-test, Mann-Whitney U test, chi-square test, or Fisher's exact test, as appropriate.
Binary logistic regression models were used to estimate odds ratios with 95% confidence intervals. Adjusted
models included baseline variables that differed between groups, including age, diabetes duration, and admission
due to hyperglycemic decompensation. A two-sided p value <0.05 was considered statistically significant.

Ethical considerations
The study was conducted according to the Declaration of Helsinki and approved by the institutional ethics
committee. All participants provided informed consent according to institutional requirements.

Results
A total of 56 patients were included: 28 in the CGM group and 28 in the seven-point capillary glucose monitoring
group. Patients were followed during up to 6 hospitalization days.

Baseline characteristics are shown in Table 1. Both groups had identical sex distribution, with 18 men (64.3%)
and 10 women (35.7%) in each group. Patients in the CGM group were younger than those in the capillary
monitoring group (56 +/- 11 vs 65 +/- 11.72 years, p=0.004). Diabetes duration was also shorter in the CGM
group (median 10 [IQR 5.25-18.75] vs 20 [IQR 12-22] years, p=0.019). Admission due to uncontrolled
hyperglycemiawas more frequent in the CGM group (50% vs 21.4%, p=0.026).

Clinical outcomes and glycemic metrics are summarized in Table 2. CGM identified more patients with
hypoglycemia <70 mg/dL than capillary glucose monitoring (71.4% vs 35.7%, p=0.005). The median number of
clinicaly significant hypoglycemia events <54 mg/dL was aso higher with CGM (3 [IQR 0-6.5] vs 0, p=0.030).
Severe hyperglycemia >250 mg/dL was more frequently detected with CGM (8.5 [IQR 0.5-17] vs 0 [IQR 0-9.52],
p=0.030).

Mean daily glucose values across 6 hospitalization days were not significantly different between groups. Timein
range was numerically lower in the CGM group but not statistically different (59.86 +/- 23.46% vs 69.28 +/-
24.99%, p=0.151). Tota insulin use was higher in the CGM group (median 151 [IQR 86.5-247] vs 83 [IQR 31-
154.5] units, p=0.004).

Regression models are shown in Table 3. CGM was associated with hypoglycemia detection in the unadjusted
model (OR 3.6, 95% CI 1.2-11.2, p=0.024) and remained associated after adjustment for age, diabetes duration,
and admission hyperglycemia (OR 4.7, 95% CI 1.2-19.0, p=0.027).

Table 1. Baseline characteristics

Variable CGM n=28 CG n=28 p value
Male 18 (64.3%) 18 (64.3%) 0.613
Female 10 (35.7%) 10 (35.7%)
Age, years 56 +/- 11 65 +/- 11.72 0.004
Time to diabetes diagnosis, years 10 (5.25-18.75) 20 (12-22) 0.019
Reason for admission
Uncontrolled hyperglycemia 14 (50%) 6 (21.4%) 0.026
I nfectious process 7 (25%) 13 (46.4%) 0.094
Cardiac disease/ CHF 2 (7.1%) 0 0.245
Oncologic disease 4 (14.2%) 1(3.57%) 0.176
Upper gastrointestinal bleeding 0 3(10.7%) 0.118
Other causes 1(3.5%) 5 (17.8%) 0.096
Previous treatment
Use of OADs 15 (53.5%) 20 (71.4%) 0.287
DPP-4 inhibitors 7 (25%) 10 (35.7%) 0.383
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Metformin 6 (21.4%) 7 (25%) 0.753
SGLT2 inhibitors 3(10.7%) 2(7.1%) 0.530
HbA1c at admission, % 9.61 +/- 2.26 8.72+/-2.34 0.191

Values are expressed as frequency (%), mean +/- SD, or median (IQR). CGM: continuous glucose monitoring; CG: capillary glucose; CHF: congestive
heart failure; OADs: oral antidiabetic drugs.

Table 2. Clinical outcomes and glycemic control

Variable CGM n=28 CG n=28 p value
Complications 14 (50%) 17 (60.7%) 0.296
Infectious process 12 (42.9%) 19 (67.8%) 0.060
Hypoglycemia <70 mg/dL 20 (71.4%) 10 (35.7%) 0.005
Length of stay, days 6 (4-10.5) 5.5 (3-10) 0.382
Mortality 0 1(1.8%) 0.530
Mean daily glucose - Day 1, mg/dL 168.6 +/- 66.46 160.2 +/- 48.53 0.587
Mean daily glucose - Day 2, mg/dL 156.7 +/- 64.36 150.6 +/- 47.38 0.692
Mean daily glucose - Day 3, mg/dL 152.2 +/- 44.95 158.0 +/- 61.01 0.702
Mean daily glucose - Day 4, mg/dL 152.8 +/- 49.08 148.5 +/- 50.31 0.807
Mean daily glucose - Day 5, mg/dL 139.6 +/- 45.15 162.6 +/- 39.17 0.211
Mean daily glucose - Day 6, mg/dL 138.5 +/- 40.48 160.2 +/- 43.94 0.308
Low glucose, 54-69 mg/dL 2.5(0-8) 0 (0-4.76) 0.101
Very low glucose, <54 mg/dL 3(0-6.5) 0 0.030
Hyperglycemia >180 mg/dL 26 (92.9%) 22 (78.6%) 0.384
High glucose, 181-250 mg/dL 21(8-28) 14.2 (3.81-35.7) 0.755
Very high glucose, >250 mg/dL 8.5(0.5-17) 0(0-9.52) 0.030
Timein range, 70-180 mg/dL, % 59.86 +/- 23.46 69.28 +/- 24.99 0.151
Total insulin, units 151 (86.5-247) 83 (31-154.5) 0.004

Values are expressed as frequency (%), mean +/- SD, or median (IQR). Glycemic events were eval uated during up to 6 hospitalization days. CGM:
continuous glucose monitoring; CG: capillary glucose.

Table 3. Logistic regression models

Outcome Unadjusted OR (95% CI) Adjusted OR (95% CI) p value adjusted
Hypoglycemia detection 3.6 (1.2-11.2), p=0.024 4.7 (1.2-19.0) 0.027
Infectious process 0.3 (0.10-0.91) p=0.035 0.3 (0.06-1.4) 0.125
Prolonged hospital stay 1.38 (0.45-4.28) p=0.568 4.98 (0.7-24.1) 0.121

Adjusted model included age, diabetes duration, and admission due to hyperglycemic decompensation. OR: odds ratio; Cl: confidence interval.
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Figure 2. Mean daily glucose during up to 6 hospitalization days. Error barsrepresent SD.
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Figure 3. Patient-level detection of dysglycemia according to monitoring strategy.
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Figure 4. Median number of glycemic events during hospitalization.
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Adjusted associations between CGM and selected outcomes

Hypoglycemia detection | @ | 4.7 (1.2-19)
Infectious process A I @ }. | 0.3 (0.06-1.4)
Prolonged hospital stay A i i @ { 5(0.7-24)
107! 10° 10!

Adjusted odds ratio (log scale)

Figure 5. Adjusted associations between CGM and selected outcomes.

Discussion

This prospective real-world study found that CGM improved detection of clinically significant dysglycemia in
hospitalized patients with type 2 diabetes mellitus or hyperglycemia. The most relevant finding was not an
improvement in time in range, but rather improved identification of hypoglycemia, clinically significant
hypoglycemia, and severe hyperglycemia during up to 6 hospitalization days.

This distinction is important. Intermittent capillary monitoring provides a limited number of measurements and
may underestimate glycemic variability. Therefore, the higher frequency of events detected in the CGM group
should be interpreted primarily as improved detection sensitivity rather than atrue increase in dysglycemia caused
by CGM.

The increased detection of hypoglycemiais clinically relevant because inpatient hypoglycemia is associated with
arrhythmias, neurological injury, falls, cardiovascular complications, and mortality. Severe hypoglycemia may be
especially difficult to detect when it occurs overnight or without symptoms. CGM may therefore improve patient
safety by revealing events that conventional monitoring misses. (1,4,6,7)

A similar interpretation applies to severe hyperglycemia. Although the proportion of patients with hyperglycemia
>180 mg/dL was similar between groups, CGM detected more severe hyperglycemia >250 mg/dL. This finding
suggests that CGM better characterizes glycemic variability and extreme excursions, which may support more
precise therapeutic decisions.

Timein range did not significantly differ between groups. This negative primary glycemic control finding should
not be interpreted as evidence that CGM lacks value in the hospital. Rather, it indicates that, in this study, CGM
functioned mainly as a superior surveillance tool instead of producing measurable short-term improvement in
average glycemic control.

Total insulin requirements were higher in the CGM group. This may reflect more frequent recognition of
hyperglycemic excursions and subsequent treatment adjustments. However, this finding should be interpreted
cautiously due to the observational design, baseline imbalance, and potential confounding by indication.
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No significant differences were observed in mortality, infectious complications, or length of stay. The study was
not powered to detect differences in hard clinical outcomes, and the sample size limits conclusions regarding
these endpoints. Larger multicenter randomized studies are required to determine whether improved dysglycemia
detection trandates into better clinical outcomes. (5,6)

The study has several strengths, including prospective data collection, direct comparison of monitoring strategies,
and implementation in a real-world tertiary-care public hospital. This context is relevant because inpatient CGM
datafrom Latin American public healthcare systems remain limited.

Limitations include non-randomized allocation, small sample size, baseline differences between groups, and lack
of systematic capillary confirmation for every CGM-detected event. Residual confounding cannot be excluded
despite multivariable adjustment.

Overadl, the findings support reframing inpatient CGM as a tool for glycemic surveillance and safety rather than
solely as an intervention to improve time in range.

Conclusion

Continuous glucose monitoring improved detection of clinicaly significant hypoglycemia and severe
hyperglycemia during hospitalization, supporting its role as a superior inpatient glycemic surveillance strategy
compared with intermittent seven-point capillary glucose testing. Although no significant differences were
observed in time in range or short-term clinical outcomes, CGM may facilitate earlier recognition of glycemic
excursions and safer inpatient diabetes management.
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