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Abstract: The glycemic risk index (GRI) is a comprehensive novel metric based on continuous glucose monitoring (CGM). By
differentiated weighting different glucose ranges, it integrates the exposure levels and duration of both hypoglycemia and
hyperglycemia, allowing for more precise quantification of glucose exposure. Recent studies have shown that GRI is
independently associated with the risk assessment of diabetic microangiopathy and macroangiopathy complications. GRI also
demonstrates high sensitivity in improving extreme glucose events in automated insulin delivery system intervention studies,
showing advantages over traditional glucose monitoring metrics in certain aspects. GRI provides a new tool for predicting the
risk of diabetic complications, evaluating intervention effects, and enabling personalized management. However further
validation of clinical thresholds and general applicability of GRI is still needed.
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Diabetes mellitus is a metabolic disease characterized
by chronic hyperglycemia, whose long-term injuries are
mainly manifested in the development and progression of
microvascular and macrovascular complications. Studies
have shown that the risks of retinopathy, nephropathy,
neuropathy, and cardiovascular and cerebrovascular events
are closely related to blood glucose control. Hemoglobin
Alc (HbAlc) has long been used to reflect medium- to
long-term average blood glucose levels, evaluate
therapeutic effects, and assess the risk of complications.
However, HbAlc only reflects the average state, making it
difficult to capture short-term fluctuations and
hypoglycemic risks. In populations with significant blood
glucose fluctuations, it may underestimate the actual
clinical risks. Additionally, it is susceptible to
non-glycemic factors, which limits its interpretive value in
some patients. In recent years, continuous glucose
monitoring (CGM) technology has been widely used,
transforming blood glucose monitoring from intermittent
testing to continuous dynamic monitoring. Based on CGM
data, indicators such as mean glucose, time in range (TIR),
time below range (TBR), time above range (TAR), and

coefficient of variation (CV) have been proposed. These
indicators enrich the blood glucose assessment system
from multiple dimensions and have been widely used in
clinical practice and research [1]. In practical application, it
has been found that the above indicators are mostly
single-dimensional, reflecting only one aspect of blood
glucose control. They treat abnormal blood glucose levels
of different severities equally, leading to the loss of key
information. Accordingly, the assessment of blood glucose
in diabetes has gradually shifted from "whether targets are
met" to "risk assessment”, with greater focus on the
potential injuries of exposure to hyperglycemia and
hypoglycemia. Under this concept, comprehensive
indicators that integrate multi-dimensional CGM
information and align with the logic of clinical risk
assessment have become the research focus.

1 Development and composition principle of the
GRI
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The GRI was proposed against the clinical
background of blood glucose management, with its core
concept focusing on quantifying risk categories of
hypoglycemia and hyperglycemia, rather than simply
integrating multiple CGM indicators [2]. Studies have
shown that hypoglycemia and hyperglycemia have
different characteristics in clinical injury, treatment
strategies, and patient prognosis, and should be evaluated
as relatively independent yet equally important risk
dimensions, rather than being combined into a single
average-level indicator [2]. The construction of the GRI is
based on clinicians' comprehensive judgments of overall
blood glucose risk. In a relevant research, 330 diabetes
experts with extensive clinical experience from different
regions worldwide subjectively ranked 225 sets of CGM
data, ranging from "optimal blood glucose control" to
"poor blood glucose control". Researchers then converted
each dataset into a percentile ranking from 0 to 100 using
statistical methods, where O represents the lowest overall
blood glucose risk and 100 represents the highest. This
percentile ranking was regarded as clinicians'
comprehensive evaluation of blood glucose risk levels.
Based on this, researchers selected the most relevant
parameter combinations from commonly used CGM
indicators in the ambulatory glucose profile (AGP).
Analysis results showed that four time-based indicators
directly related to hypoglycemic and hyperglycemic
exposure had the strongest explanatory power in predicting
clinical scores: time in clinically significant hypoglycemia
(VLow), time in hypoglycemia (Low), time in clinically

hyperglycemia (High) [3]. [Table 1] Using a linear
regression model with the clinical percentile ranking as the
dependent variable and the above four time-based
indicators as independent variables, the final calculation
formula for GRI was determined as: GRI = 3.0 x VLow +
24 x Low + 1.6 x VHigh + 0.8 x High. This formula
integrates hypoglycemia- and hyperglycemia-related
indicators with differentiated weights, with higher weights
assigned to time spent in clinically significant abnormal
blood glucose ranges. A lower GRI value indicates blood
glucose control closer to the ideal state; a higher value
suggests greater risk of hypoglycemia or hyperglycemia,
and poorer overall blood glucose control quality. Compared
to individual CGM indicators, GRI offers a more concise
expression, enabling rapid identification of patients with
poor blood glucose control or high-risk time periods. To
enhance the intuitiveness of clinical application, the GRI
can be visually displayed through a risk grid: with
hypoglycemic risk and hyperglycemic risk as coordinate
axes, the chart is divided into five blood glucose risk zones
(A-E), corresponding to the 1-20, 21-40, 41-60, 61-80,
and 81-100 percentiles, respectively. [Table 2] The risk
grid not only presents the blood glucose control status of a
large number of patients but also tracks the continuous
blood glucose changes of individual patients, directly
reflecting the type of abnormality and its changing trend.
This visualization method aligns with clinicians' thinking
when interpreting AGP profiles, helping to transform
complex CGM data into actionable clinical information
and providing a theoretical basis for the application of GRI

significant hyperglycemia (VHigh), and time in in diabetes management and complication prevention [2].
Tab.1 Key CGM indicators and parameter definitions for GRI construction
Blood glucose Weighting
Variable Clinical significance
range (mg/dL) coefficient
Time in clinically significant a o High Reflects severe hypoglycemic exposure, closely associated with risks of impaired
< i
hypoglycemia (VLow) ° £ consciousness, seizures, and adverse cardiovascular events.
L . Reflects mild to moderate hypoglycemic exposure, serving as a key source of
Time in hypoglycemia (Low) 54-69 % Moderate . .
cumulative hypoglycemic risk.
Time in clinically significant i o High Reflects severe hyperglycemic exposure, significantly correlated with risks of acute
> i
hyperglycemia (VHigh) ° £ metabolic disorders and chronic complications.
Time in hyperglycemia Reflects persistent hyperglycemic load, acting as an important indicator of poor
. YPEIEy 180-250 % Moderate . Ls R o & P P
(High) glycemic control.
Tab.2 GRI risk zone classification based on risk grid
C hensive blood
Risk zone Percentile range ompre en.swe 00 Clinical risk implication
glucose risk level
A 1-20 Very low risk Both hyperglycemia and hypoglycemia risks are at low levels, indicating good
blood glucose control.
B 21-40 Low risk Mild blood glucose abnormalities exist, but the overall risk is controllable.
C 41-60 Moderate risk Hyperglycemia or hypoglycemia risks tfegin to accumulate, requiring clinical
attention.
D 61-80 Relatively high risk Significant exposure to l?lood glu?ose abnormalities, requiring high priority
for intervention and management.
E 81-100 Tt Hyperglycemia and/or hypoglycemia risks are significantly elevated,

indicating poor blood glucose control.
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2 Correlation and comparison between GRI and
traditional blood glucose assessment indicators

To evaluate the clinical application value of the GRI,
multiple studies have conducted correlation analyses
between GRI and traditional blood glucose control
indicators. Traditional indicators include HbAlc, MG, CV,
TBR, TAR, and TIR. Studies have shown that GRI has a
moderate positive correlation with HbAlc (+=0.53),
indicating that overall blood glucose risk increases with
elevated HbAlc levels. However, the correlation is not
perfectly consistent, suggesting that GRI contains blood
glucose risk information that cannot be fully reflected by
HbAlc [4]. Among CGM-derived indicators, GRI has a
strong negative correlation with TIR (=-0.90), a moderate
positive correlation with TAR (r=0.63), a relatively strong
positive correlation with CV (r=0.71), and a relatively
weak correlation with TBR (#=0.37). This indicates that
GRI can simultaneously reflect both blood glucose
exposure levels and fluctuation characteristics [5]. In the
pediatric and adolescent population, a longitudinal study
involving 719 children with type Ildiabetes mellitus
showed that baseline GRI had a significant positive
correlation with HbAlc at the same time point and during
3-12 months of follow-up (r-values ranging from

0.52-0.68), suggesting that GRI can stably reflect the
changing trend of HbAlc over time [6]. Furthermore,
real-world observational studies have further confirmed
that: GRI maintains a significant negative correlation with
TIR (r=-0.94), a positive correlation with the blood glucose
variability indicator CV (+=0.33) , and significant positive
correlations with both MG and TAR (P<0.05). These
findings demonstrate GRI's advantage in integrating
information on hyperglycemia exposure [7-8].

Based on the above studies, it can be concluded that
GRI characterizes the overall risk level of blood glucose
abnormalities more comprehensively through the
comprehensive quantification of both hyperglycemia and
hypoglycemia risks. For example, the extremely strong
negative correlation between GRI and TIR indicates that an
increase in blood glucose risk is usually accompanied by a
significant reduction in time spent within the target blood
glucose range. Meanwhile, the relatively high correlation
between GRI and CV further indicates that this indicator
integrates blood glucose variability information to a certain
extent. In contrast, the correlation between traditional
HbAlc and CV is usually weak, which highlights GRI's
potential advantage in reflecting blood glucose variability
risk. For a detailed comparison between GRI and
traditional blood glucose assessment indicators [5]. [Table
3]

Tab.3 Comparison of GRI with traditional glycemic assessment indicators

Comparison Dimension GRI (Glucose Risk Indicator)

Traditional Blood Glucose Assessment Indicators (e.g., HbAlc,

TIR, SD, MG, CV, etc.)

Core evaluation

objective simultaneously, emphasizing risk orientation

Integrates hyperglycemia and hypoglycemia risk components

Indicator composition
based on CGM data

Sensitivity to extreme
glucose values events
Risk differentiation

ability underlying sources

Results directly correspond to blood glucose risk levels, with a

Clinical interpretability
relatively clear interpretation path

Clinical application

Scenarios risks and cross-patient comparison

Relatively new methodology; clinical thresholds require further

Limitations
verification

Quantifies both hyperglycemia and hypoglycemia risks

Directly reflects overall blood glucose risk level and its

Most indicators only reflect average levels or single fluctuation
characteristics
Single or a small number of indicators, focusing on specific

characteristics of one aspect

Sensitive to both extreme hyperglycemia and hypoglycemia

Some indicators (e.g., HbAlc) show insensitivity to extreme values

Opverall risk requires comprehensive judgment by combining
multiple indicators
Individual indicators have clear clinical meanings, but the

interpretation of overall risk is fragmented

Suitable for comprehensive assessment of blood glucose control

Suitable for describing specific aspects of blood glucose control

Fragmented indicators that cannot independently reflect overall

blood glucose risk

3 Application value of GRI in diabetes prevention
and treatment

3.1 Application in the prevention and treatment of
diabetic complications

Blood glucose fluctuations, recurrent hypoglycemia,
and recurrent hyperglycemia are closely associated with

diabetic microvascular and macrovascular complications.
By comprehensively quantifying the risk of blood glucose
abnormalities, the GRI enables a more comprehensive
assessment of complication risk, providing a tool for early
warning and stratified management.

3.1.1 Application in the prevention and treatment of
diabetic retinopathy (DR)
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In studies on diabetic microvascular complications,
prospective cohort evidence indicates that the GRI is
independently and positively associated with the risk of
developing DR. A study involving 1,204 patients with type
2 diabetes mellitus (T2DM) followed for a median of 8.4
years showed that higher GRI quartiles were associated
with a greater risk of DR: the risk in the highest quartile
was 53% higher than that in the lowest quartile, and 1
standard deviation increase in GRI was associated with
approximately a 20% increase in DR risk. Additionally, a
decrease in TIR was also linked to an elevated DR risk, but
the predictive performance of the two indicators was
generally comparable. Although the GRI was not
significantly superior to TIR, its comprehensive risk profile
integrating both hyperglycemia and hypoglycemia
exposure can still provide supplementary information for
DR risk stratification and individualized management [9].

3.1.2 Application in the prevention and treatment of
diabetic nephropathy

Within the spectrum of diabetic microvascular
complications, diabetic nephropathy is another major
manifestation of target organ damage. Researchers
analyzed the quantitative association between the GRI and
urinary albumin excretion in patients with T2DM. A
retrospective cohort included 866 patients, with the
prevalence of microalbuminuria and macroalbuminuria
being 36.6% and 13.9%, respectively. Multivariate logistic
regression suggested that the GRI was associated with both
microalbuminuria and macroalbuminuria, and independent
of HbAlc. Compared with TIR, the GRI showed a greater
magnitude of change with increasing urinary
albumin-to-creatinine ratio, and the significance of the
correlation remained after adjusting for HbAlc [10].
Furthermore, a cross-sectional study published by Japanese
scholars in 2024 demonstrated the GRI’s advantage in
early warning of renal injury. The study found that the GRI
was significantly correlated with urinary
N-acetyl-B-D-glucosaminidase  (uUNAG/Cr), and this
indicator increased before the onset of albuminuria,
suggesting that the GRI can identify tubular injury at an
earlier stage. Meanwhile, the GRI is highly sensitive to
hyperglycemia-induced renal damage, maintaining an
independent association after adjusting for factors such as
estimated glomerular filtration rate (eGFR) [11].

3.1.3 Application in the prevention and treatment of
diabetic peripheral neuropathy (DPN)

In the assessment of diabetic neuropathy, the GRI has
demonstrated better clinical efficacy than traditional
indicators. A cross-sectional study involving 862 patients
with T2DM showed that the prevalence of DPN increased
significantly with higher GRI quartiles. A multivariate
analysis revealed that the highest GRI quartile had a
significantly elevated risk of DPN compared with the
lowest quartile, and this independent association remained
after adjustment for HbAlc. In contrast, the association
between TIR and DPN was no longer significant after
adjusting for HbAlc. This difference may stem from the
differential weighting of severe hyperglycemia and

hypoglycemia exposure in the GRI, which better reflects
the risk of nerve damage from extreme glycemic events
[12].

3.1.4 Application in the prevention and treatment of
cardiovascular autonomic neuropathy (CAN)

CAN is significantly associated with the risk of
cardiovascular events and mortality. The current standard
method for evaluating CAN is cardiovascular autonomic
reflex tests [13]. A cross-sectional study showed that 1
standard deviation increase in GRI was associated with a
significant elevation in CAN risk. The area under the
receiver operating characteristic (ROC) curve for GRI was
0.85, which was superior to that of TIR. Risk stratification
analysis revealed that the prevalence of CAN in patients in
the highest GRI risk zone (Zone E) was as high as 85.7%.
Studies have indicated that GRI has the strongest
correlation with heart rate variability and CAN severity,
and its predictive value is independent of HbAlc, better
reflecting the risk of nerve damage caused by extreme
blood glucose fluctuations [14].

3.1.5 Application in the prevention and treatment of
diabetic foot

Given the role of peripheral neuropathy and lower
extremity vascular disease in the development of diabetic
foot, studies have found that GRI is significantly and
positively associated with the risk of diabetic foot and
serves as an independent predictor. After multivariate
adjustment, each 10-unit increase in GRI was associated
with an approximately 11.5% increase in the risk of
diabetic foot, while each 10% increase in TIR was
associated with an approximately 13.3% decrease in risk.
ROC analysis showed that GRI had better sensitivity than
HbAlc in predicting diabetic foot. Researchers believe that
GRI can comprehensively reflect the cumulative effect of
extreme blood glucose exposure, providing advantages in
risk assessment for severe terminal complications [15].

3.1.6 Application in the prevention and treatment of
diabetic macrovascular complications

In the risk assessment of macrovascular complications,
a Japanese multicenter study showed that GRI is
significantly associated with arterial stiffness and vascular
lesion characteristics. After adjusting for traditional risk
factors, GRI remains positively correlated with
brachial-ankle pulse wave velocity (baPWV) and
negatively correlated with mean carotid gray-scale median
(Mean-GSM), suggesting its ability to reflect arterial
structural and functional damage. Compared with TIR,
GRI captures the risks of vascular endothelial oxidative
stress and atherosclerosis more comprehensively through
weighted consideration of extreme hyperglycemia and
hypoglycemia, and has stronger clinical warning value [16].
A 2024 study published by a Chinese research team
enrolled 342 patients with T2DM. The results showed that
GRI is independently associated with baPWV and can
predict its increase beyond classic cardiovascular risk
factors. Patients with high GRI levels also exhibited a
higher incidence of microvascular complications,
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suggesting that GRI is consistent in identifying
comprehensive systemic macrovascular and microvascular
damage [17].

In summary, as a comprehensive blood glucose risk
indicator, GRI not only has significant predictive value in
microvascular complications but also is independently
associated with early pathological phenotypes of
macrovascular disease. Existing evidence supports its
application potential in clinical diabetes management and
individualized risk assessment, especially in compensating
for the limitations of traditional indicators such as HbAlc
and TIR.

3.2 Application in comprehensive blood glucose
management

In intervention studies of automated insulin delivery
(AID) systems, particularly advanced hybrid closed-loop
(AHCL) systems, the GRI is emerging as a core endpoint
for measuring the quality and safety of blood glucose
control as a novel comprehensive assessment indicator.
Studies have shown that after switching from traditional
multiple daily injections (MDI) or continuous
subcutaneous insulin infusion (CSII) to an AHCL system
(e.g., Tandem t:slim X2 Control-IQ), patients experience a
significant reduction in GRI. In adults, GRI decreases by
an average of 23.5% after 6 months of intervention, with
simultaneous improvements in both hyperglycemia and
hypoglycemia risks [18]. Similar benefits have been
observed in children with type 1 diabetes mellitus: after 6
months of applying AHCL system, the mean GRI score
drops from 35.66 to 22.83, and the proportion of children
in the lowest risk zone (Zone A) increases from 20% to
42% [19]. GRI demonstrates higher sensitivity than
traditional TIR in evaluating the efficacy of AHCL
interventions. An analysis of the MiniMed 670G system
showed that while TIR improved by 22%, the risk
reduction measured by GRI reached as high as 41% over
the same period. This indicates that GRI can capture the
clinical value of closed-loop systems in reducing extreme
blood glucose risks more comprehensively. This sensitivity
stems from GRI’s higher weighting of extremely low blood
glucose (<54 mg/dL) and extremely high blood glucose
(>250 mg/dL), addressing the limitations of TIR in
assessing hypoglycemic risk and extreme glycemic events
[20]. Furthermore, the improvement in GRI brought about
by AHCL systems is rapid and sustained. Real-world
studies confirm that GRI improves significantly as early as
1 month after system switching, and this effect remains
stable for up to 12 months [21]. Notably, the beneficial
effects of AHCL on GRI is independent of the patient’s
baseline treatment modality: the magnitude of risk index
reduction is consistent regardless of whether patients
previously used MDI or insulin pumps. Even in patients
with impaired awareness of hypoglycemia (IAH), a
population with greater management challenges, AHCL
intervention still leads to significant GRI improvement.

Based on this evidence, the academic community
currently recommends including GRI as a standard
outcome measure in closed-loop clinical trials, and

advocates for a target of GRI < 40 for clinical management
of patients with type 1 diabetes mellitus [20]. In summary,
GRI not only quantifies improvements in overall blood
glucose risk during AHCL system interventions but also
sensitively captures extreme glycemic events, providing a
reliable basis for adjusting individualized treatment plans
and long-term management.

4 Limitations and prospects

Although the GRI has shown potential in diabetes
glycemic management and complication risk assessment, it
still has several limitations. First, the current weighting of
GRI is mainly based on expert consensus, and its
generalizability across diverse populations (such as
children, elderly patients, and those with gestational
diabetes mellitus) requires further validation. Second, there
is a lack of standardized GRI thresholds and grading
criteria in existing studies, with no widely recognized
clinical cutoff wvalues established. Third, as a
comprehensive risk indicator, GRI should serve as a
supplement, rather than a replacement for HbAlc and TIR.
In clinical practice, GRI should be used in conjunction with
TIR and HbAlc for comprehensive assessment to achieve
more accurate risk stratification.

Future research should focus on the following
priorities: first, validate the independent incremental value
of GRI in predicting diabetic complications through
large-scale prospective cohort studies; second, explore the
applicability and develop population-specific optimization
strategies for special groups, such as patients with
gestational diabetes and elderly individuals with T2DM;
third, integrate large-scale CGM data with intelligent
analytical tools to enable prediction of high-risk glucose
trajectories and implement early targeted interventions;
finally, establish a standardized joint reporting system that
uniformly adopts GRI, TIR, and HbAlc in both clinical
trials and real-world studies, thereby enhancing the
comparability, operability, and clinical utility of these
indicators.

In summary, GRI is a novel CGM-based
comprehensive indicator that can sensitively capture
extreme glucose risks and has demonstrated unique value
in predicting diabetic complications and evaluating
therapeutic interventions. Future large-scale, multicenter,
prospective studies are needed to establish evidence-based
clinical thresholds for GRI and promote its widespread
integration into clinical guidelines and practice.

Conflict of Interest None

References

[1] Bergenstal RM, Beck RW, Close KL, et al. Glucose management
indicator (GMI): a new term for estimating A1C from continuous
glucose monitoring[J]. Diabetes Care, 2018, 41(11): 2275-2280.

[2] Klonoff DC, Wang J, Rodbard D, et al. A glycemia risk index (GRI) of
hypoglycemia and hyperglycemia for continuous glucose monitoring
validated by clinician ratings[J]. J Diabetes Sci Technol, 2023, 17(5):
1226-1242.

[3] Rodbard D. Quality of glycemic control: assessment using relationships
between metrics for safety and efficacy[J]. Diabetes Technol Ther, 2021,



of \R] 05t

Chin J Clin Res, January 2026, Vol.39, No.1

23(10): 692-704.

[4] He BB, Liu ZZ, Xu RY, et al. Glycated hemoglobin is not enough: The
role of glycemia risk index for glycemic control assessment in type 1
diabetes[J]. World J Diabetes, 2025, 16(6): 104024.

[5] He BB, Fan L, Deng C, et al. Implications of glycemic risk index across
different levels of glycated hemoglobin (HbAlc) in type 1 diabetes[J].
Chin Med J, 2024, 137(4): 481-483.

[6] Panfil K, Redel JM, Vandervelden CA, et al. Correlation between the
glycemia risk index and longitudinal hemoglobin Alc in children and
young adults with type 1 diabetes[J]. J Diabetes Sci Technol, 2024,
18(4): 771-778.

[7] Al Hayek A, Al Mashali M, Al Dawish MA. Evaluation of glycemia risk
index and continuous glucose monitoring-derived metrics in type 1
diabetes: a real-world observational study[J]. J Diabetes Metab Disord,
2025, 24(1): 59.

[8] Alzubaidi LM, El Enezi FS, Alsagheir Al, et al. Association of the
glycemia risk index with glycemic metrics and sensor usage in a
real-world pediatric population with low hypoglycemia rates in Saudi
Arabia[J]. Cureus, 2025, 17(8): €90536.

[9] Wang YX, Lu JY, Ni JY, et al. Association between glycaemia risk index
(GRI) and diabetic retinopathy in type 2 diabetes: a cohort study[J].
Diabetes Obes Metab, 2023, 25(9): 2457-2463.

[10] Yoo JH, Kim JY, Kim JH. Association between continuous glucose
monitoring-derived glycemia risk index and albuminuria in type 2
diabetes[J]. Diabetes Technol Ther, 2023, 25(10): 726-735.

[11] Takagi A, Kusunoki Y, Ohigashi M, et al. Association between
continuous glucose monitoring-derived glycemic control indices and
urinary biomarkers of diabetic kidney disease: Hyogo Diabetes
Hypoglycemia Cognition Complications study[J]. Acta Diabetol, 2024,
61(4): 413-423.

[12] Tang YC, Zhang PP, Li L, et al. Diabetic peripheral neuropathy and
glycemia risk index in type 2 diabetes: a cross-sectional study[J].
Diabetes Metab Syndr Obes, 2024, 17: 4191-4198.

[13] Yin PF, Zhang B. Clinical research status and application progress of
heart rate variability[J]. Clin Med China, 2023, 39(1): 75-80. [In
Chinese]

[14] Jun JE, Lee YB, Kim JH. Association of continuous glucose
monitoring—derived glycemia risk index with cardiovascular autonomic
neuropathy in patients with type 1 diabetes mellitus: a cross-sectional
study[J]. J Diabetes Sci Technol, 2026, 20(1): 95-102.

[15] Geng XQ, Chen SF, Wang FY, et al. Correlation between key indicators
of continuous glucose monitoring and the risk of diabetic foot[J]. World
J Diabetes, 2025, 16(3): 99277.

[16] Torimoto K, Okada Y, Mita T, et al. Association of glycaemia risk index
with indices of atherosclerosis: a cross-sectional study[J]. J Diabetes,
2025, 17(3): €70065.

[17] Al Hayek A, Alzahrani WM, Al Saeed AH, et al. Evaluation of glycemia
risk index and continuous glucose monitoring outcomes following the
transition to an advanced hybrid closed-loop system in type 1
diabetes[J]. Adv Ther, 2025, 42(10): 4977-4992.

[19] Eviz E, Yesiltepe Mutlu G, Karakus KE, et al. The advanced hybrid
closed loop improves glycemia risk index, continuous glucose
monitoring index, and time in range in children with type 1 diabetes:
real-world data from a single center study[J]. Diabetes Technol Ther,
2023, 25(10): 689-696.

[20] Lee MH, Vogrin S, Jones TW, et al. Hybrid closed-loop versus manual
insulin delivery in adults with type 1 diabetes: a post hoc analysis using
the glycemia risk index[J]. J Diabetes Sci Technol, 2024, 18(4):
764-770.

[21] Resmini E, Zarra E, Dotti S, et al. Impact on Glycemia Risk Index and
other metrics in type 1 adult patients switching to Advanced Hybrid
Closed-Loop systems: a one-year real-life experience[J]. Eur J Med Res,
2024, 29(1): 365.

Submission Received: 2025-11-30



12 - FrE G RUFFT 2026 4F 1 HES 39 %% 13 Chin J Clin Res, January 2026 , Vol.39, No.l

AR -
02 USSR R PR S LI A e B 1 T Y
IASEBTIL,

HEE, Wk
P RAECZE 2 BBAR B R E B 4B, YT 5 210002

HRINIK #4%, BT, A m K F o BEAARF h T EARFHIE HEAE T,
RAKREERNA AT AFRRFESANBRAR T L LR TRAAK,
FEFREFZLNLFAER F BRIER LM Rm S BIERE 2 A0 & 0T
Tl B F A NGy R EAER R TS ARG B SAT £ OF e Ak
FaZe ENCP A F A I E)CF BIE KAL) F R 5o e I B HHA D EF E 5
AT L33 HERAT B R, BR B AHF AR B RS E T
FTERBERMEERERARFER., ASH5RRIME FREFLL TG A
HA 1043, FHE R QR IEA 4R, B3PI 1097, & & SCIEL30% .

FEE: WIS TEE (GRS —Fh LT L2 MR I (COM) P Z5- G- MR HE AR | 38 32 Xof R TR) A 1) XA R
7 22 AR AL, F A5 A IUH R 25 XK 2 50 1) A R, RS S I RS 400 AL I A 22 B KT 1 B b I ISR
7R, GRS RIS B AR A0 A8 1) JRURS: Ay EL AT Sy A DG, IR B sl b e i R ik R4 T Wi oi
e A i AR F 12 1) Bl EL e e SR, FE— S T R TR AR GE s W S AR AR . GRIABE IR -
JRAE AU TN - FUECR VT A Be A (A R L T3 T L (RT3 TR 2L 98 I AR 3 (R0, R 1 o
KRR AR TR E FEL MBI s BE PRI I A 5 MBS B B RS LI A 22 5 B R il A5 A2
FESHES: R587.1 XERFRIAE: A XEHS: 1674-8182(2026)01-0012-05

Application of glycemic risk index in the prevention and treatment of diabetes

mellitus and its complications
GUO Qingyu, SHAO Jiaqing
Department of Endocrinology, General Hospital of Eastern Theater Command PLA , Nanjing , Jiangsu 210002, China

Corresponding author: SHAO Jiaqing , E-mail : shaojiaqing@nju.edu.cn
Abstract: The glycemic risk index (GRI) is a comprehensive novel metric based on continuous glucose monitoring
(CGM). By differentiated weighting different glucose ranges, it integrates the exposure levels and duration of both
hypoglycemia and hyperglycemia, allowing for more precise quantification of glucose exposure. Recent studies have
shown that GRI is independently associated with the risk assessment of diabetic microangiopathy and macroangiopathy
complications. GRI also demonstrates high sensitivity in improving extreme glucose events in automated insulin delivery
system intervention studies, showing advantages over traditional glucose monitoring metrics in certain aspects. GRI is a new
tool for predicting risks of diabetic complications, evaluating intervention effects, and enabling individualized management.
However, further validation of clinical thresholds and general applicability of GRI is still needed.
Keywords: Glycemic risk index; Continuous glucose monitoring; Diabetic complications ; Blood glucose management;

Diabetic microangiopathy; Diabetic macroangiopathy
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5 o SR, A BT 4R, kLA S e 19138 3
ARt IXURS: |, 8 W i 20 55 R A v mT BE AR A L 52
e R XU, HL 25 32 A o A 2% mi, BR A 1 3B 03 8
TR R A . AR, i 2L IBE MR DY (continuous
glucose monitoring, CGM)FEA) 32 W, LB T MUbE
A TETASHIN ) JESE SIS W G 22 . BT COM kg,
P TS MU L 0% HARVE R PR E] (time in range,
TIR) . Il $% 4K T H #5 15 [F B[] (time below range,
TBR) . ifiL 4 & T+ H 5 3 Bl 1 7] (time above range,
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febn N2 T8 T R R CAEIR R S50
FERZ RN . FESEPRRL T R B, iR EARZ
B AN W IR A Y e — 0 T, XA [
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CGM 5 HH i 2 4 55 1 R XURS: PPl e A DG 19 2 88020
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F1, 5350 A 1 PR S SRR RS ] (VLow ) A IR ]
(Low) IIfi AR 18 35 2 MW A 18] (V Hiigh ) DA R iy A s
) (High) , FEWLFE 177, JEFLRME BIEAR, DGR &
O OLECHE R R PR AR i | A DU RS AR R AR
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I XU 35, A IR 42 T o e A 25 o A Ll BRI
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B IR R 0, 38 W] BRI S SR 0 Bz 22
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SR EEA: e AGP IS 1 L — 350, A B TR 2
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2 GRISEGEAMETAEIREXER LR

R T VEAR GRI MG R, A , Z 5580 H S
LG8 AR HIFR PRI T T AR T . LG AR bRt
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Tab.1 Key CGM indicators and parameter definitions for GRI construction

St A (mg/dL) B EET i PRIEE S

6 A J 2 AE M ARERSE ] (Vow ) <54 % L3 S AR AR AR5 , 5 T R R A O LA R AU 25 BT AR G
R MARAS ] (Low ) 54~69 % &g S5 WA 2 o R TR U AR 2 L SRR U IXURS: SR AR R 2k i

I PR 5535 v A I (V Higgh ) >250 % BHE W e I AR R 5 S A EREL S M R KU A G

{7 IS ] (High) 180~250 % A WAL o I F e, 2 IR AN AR AR
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TBR AH A XT 8255 (r=0.37) , 2 W H:BEAS ] i 5z ke
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o, — TN A 719 1] 1 RO R RO B 9N ) F 5%
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Tab.2  GRI risk zone classification based on risk grid
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Tab.3 Comparison of GRI with traditional clycemic
assessment indicators
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