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ABSTRACT

Diabetes mellitus (DM) is a complex group of chronic metabolic disorders characterized
by the body's inability to effectively regulate blood glucose (BG) levels. This condition has
become a significant global public health concern, imposing a substantial burden on
healthcare systems worldwide due to the rising prevalence, associated medical costs, and the
significant morbidity and mortality rates linked to this disease. Individuals living with DM often
experience a decreased life expectancy compared to the general population, primarily due to
the increased risk of developing various debilitating associated complications, that can
severely impact the quality of life and lead to increased healthcare utilization and healthcare
expenditures. Effectively addressing the complexities of DM management requires a
comprehensive, patient-centred approach that combines tight glycemic control, lifestyle
interventions, and timely medical interventions to mitigate the risk and improve overall health
outcomes for these patients.

According to the 2021 report from the International Diabetes Federation, there are an
estimated 537 million adults aged 20-79 years living with diabetes, representing 10.5% of the
adult population globally. This staggering figure is projected to grow exponentially in the
coming years, potentially reaching 783 million by 2045. This dramatic increase underscores
the growing burden of diabetes and the critical need for enhanced prevention, early detection,
and comprehensive management strategies to address this global public health challenge.

Latest data from the Romanian Society of Diabetes, Nutrition and Metabolic Diseases
suggest that the prevalence of DM in Romania is on par with the global average.
Approximately 11.6% of the adult population in Romania, which equates to a sizable portion of
the country's total population, are estimated to be affected by DM.

The World Health Organization classification - 1998 and the American Diabetes
Association - 2003 encompass the main types of DM, including Type 1 Diabetes Mellitus
(T1DM) and Type 2 Diabetes Mellitus (T2DM), as well as other conditions that can lead to
increased BG levels, such as gestational diabetes, impaired fasting glucose, decreased
glucose tolerance, or prediabetes. However, causes underlying the development of DM are not
fully understood and often depend on the specific type of DM.

T1DM accounts for approximately 5% of all DM cases, with a prevalence exceeding 1

million cases worldwide among patients under 18 years of age.



T1DM represents a complex, chronic autoimmune pathology characterized by the
selective destruction of pancreatic beta cells, resulting in an absolute insulin deficiency. The
etiopathogenesis of T1DM is multifactorial and not yet fully understood, with a combination of
genetic predisposition, autoimmune processes, and environmental triggers all playing crucial
and interrelated roles in the development of the disease. The genetic component of T1DM is
well-established, with certain human leukocyte antigen genotypes conferring a higher risk of
developing the condition. These genetic factors influence the immune system's ability to
recognize and destroy the body's own insulin-producing cells. Additionally, other genetic loci
have been identified that contribute to the autoimmune pathogenesis of T1DM.

Environmental factors, such as viral infections, dietary components, and exposure to
certain chemicals, have also been implicated in the triggering of the autoimmune response that
leads to the destruction of pancreatic beta cells. The exact mechanisms by which these
environmental factors interact with the genetic predisposition to cause T1DM are still under
investigation, but research suggests complex gene-environment interactions play a crucial role
in the disease's ethology.

However, there are currently no known preventive measures to stop the onset of T1IDM.
This autoimmune condition typically develops early in life, with the majority of cases being
diagnosed in young patients aged 4-10 years and 10-14 years. Given the early disease onset,
most T1DM patients reach adulthood having lived with the condition for over a decade. This
prolonged disease duration places them at a significantly increased risk of developing various
complications associated with DM, particularly serious cardiovascular, renal, neurological, or
ophthalmological complications, despite their best efforts to manage their BG levels through
rigorous self-management strategies.

In addition, acute complications of DM, such as episodes of hypo- or hyperglycemia,
can lead to further increases in morbidity and mortality. These acute metabolic disturbances
not only directly impact patient health but also contribute to an elevated risk of developing
associated chronic complications. Additionally, other pathologyes such as infections may arise
more frequently due to the dysregulated glucose homeostasis.

Moreover, this increased variability in BG levels, which is more pronounced in T1DM
compared to T2DM, heightens the vulnerability to these acute complications. Patients with
T1DM face a greater risk of experiencing potentially life-threatening hypo- or hyperglycemic
episodes, which can have debilitating short-term and long-term consequences if not properly
managed.



In recent decades, a diverse array of novel therapies, administration devices, and
glycemic monitoring tools have emerged. These advancements have been pivotal in the
management of DM, particularly T1DM. Historically, glycated hemoglobin A1c (HbA1c) was
the established gold standard for evaluating glycemic control. However, the introduction of
continuous glucose monitoring systems (CGMS) has fundamentally transformed this
paradigm. CGMS provides real-time, dynamic data on glucose fluctuations, offering a more
comprehensive assessment of glycemic patterns and empowering healthcare providers and
patients to make more informed treatment decisions.

CGMS devices measure glucose concentrations in the interstitial fluid at regular
intervals, transmitting the data to a receiver. This allows for the visualization of daily glucose
trends, including postprandial peaks and hypo-/hyperglycemic events. The advantages of
CGMS include fewer finger pricks and the ability to rapidly intervene in response to out-of-
range glucose levels.

With the wider adoption of CGMS in clinical practice, key metrics for evaluating
glycemic control have emerged - glycemic variability (GV) and time in range (TIR).

GV refers to the oscillations in BG levels over a given time period. GV encompasses
both postprandial glucose excursions and hypo-/hyperglycemic episodes. The magnitude of
GV is assessed using various indicators derived from CGMS data such as standard deviation
(SD), which quantifies the spread of glucose values, and the coefficient of variation (CV),
which provides a normalized measure of the dispersion. More advanced indicators include the
mean amplitude of glycemic excursions (MAGE), which captures the magnitude of glucose
fluctuations, the continuous overall net glycemic action (CONGA), which integrates both the
frequency and amplitude of excursions, and the average daily risk range (ADRR), which
assesses the risk associated with GV. Together, this set of indicators offers a comprehensive
evaluation of the amplitude and dynamics of GV, providing crucial insights for optimizing
diabetes management.

TIR is a recently defined parameter used in medical practice to provide a more
comprehensive assessment of glycemic control in individuals with DM. It represents the
percentage of time in which BG levels are within the target range, which is an individualized
interval established by the healthcare provider based on the patient's specific characteristics
and clinical factors. This personalized target range aims to be achieved in a safe scenario that
minimizes the risk of adverse glycemic excursions.

For most patients with DM, optimal glycemic self-management is considered achieved
when the following parameter values are met: TIR - More than 70% of the measured BG
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values are within the established target range, typically between 70-180 mg/dL. This indicates
that the patient is spending the majority of their time in the desired glycemic zone; Time bellow
range (TBR) - Less than 4% of the 24-hour period is spent with glucose levels below the target
range, usually below 70 mg/dL; Time Above Range (TAR) - The time spent with glucose levels
above the target range is minimized as much as possible; CV - A value below or equal to 36%
with minimal SD, which reflects stable glycemic control with reduced GV throughout the day;
HbA1c - A level below 7%, achieved in a safe scenario.

Moreover, widespread use of CGMS has enabled the development of a derived glucose
indicator, the Glucose Management Indicator (GMI). GMI serves as a surrogate marker for
HbA1c, representing an estimated HbA1c value calculated based on the CGMS-recorded
glucose profile. GMI is expressed as a percentage using a specific mathematical formula
derived from a regression analysis correlating HbA1c values with mean sensor-derived
glycemic readings. Compared to relying solely on HbA1c, GMI provides an HbA1c estimate
that is independent of factors influencing erythrocyte lifespan, which can potentially interfere
with HbA1c. This eliminates limitations associated with HbA1c testing alone and offers a more
comprehensive and accurate representation of an individual's glycemic status, capturing both
the mean glucose level and the degree of GV over time.

While HbA1c remains a widely used and reliable indicator for the management of DM, it
has several important limitations. By providing only the average of glycemic values over a 2-3
month period, without capturing the day-to-day fluctuations in GV, the use of HbA1c alone may
lack crucial information about comprehensive glycemic management. This is particularly
relevant, as increased GV has been associated with a higher risk of developing both acute and
chronic complications of DM, even in individuals who maintain an optimal HbA1c level.
Additionally, HbA1c may not accurately reflect glycemic control in certain populations, such as
those with anemia, hemoglobin variants, along with renal or hepathic pathologyes, further
underscoring the need for a more comprehensive assessment of glycemic status beyond just
HbA1c.

The primary objectives of this comprehensive study aim to provide a deeper
understanding of GV and its clinical implications in individuals with T1DM in Romania. Firstly, a
thorough evaluation of GV patterns and dynamics within this patient population will be
conducted. This will involve a detailed analysis of the fluctuations in BG levels observed over
time, including the frequency, amplitude, and duration of glycemic excursions.

Secondly, potential associations between GV and a range of clinical and biological
parameters, such as patient demographics, disease duration or treatment regimens, will be
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investigated. By identifying the factors that may contribute to or influence the degree of GV,
important insights into the underlying mechanisms and identify potential targets for
personalized management strategies can be gained.

Furthermore, a key focus of this study will be the assessment of valid and reliable
biomarkers that can be used to accurately quantify and monitor GV in the clinical setting. The
identification of robust biomarkers could significantly enhance our understanding and
management of glycemic control in T1DM, ultimately leading to improved patient outcomes.

Additionally, will be performed a comprehensive comparative analysis to evaluate the
usefulness and applicability of different GV indicators across diverse clinical scenarios
encountered in the management of T1DM. This will help to inform clinical decision-making and
optimize the selection of appropriate glycemic control strategies for individual patients.

Finally, this study will evaluate the reliability and validity of glucose management
indicators, such as TIR or GMI, as effective measures of overall glycemic control in patients
with T1DM. This investigation will contribute to the ongoing efforts to refine and improve the
assessment of glycemic control in this patient population, with the ultimate goal of enhancing
disease management and reducing the risk of associated complications.

In order to accomplish the study objectives, a comprehensive, cross-sectional, non-
interventional approach was employed to analyze data gathered from 147 individuals
previously diagnosed with T1DM. These participants were recruited from two diabetes clinics
located in Romania. The participant selection process was meticulously executed, utilizing
consecutive-case population-based criteria to ensure that the study sample was representative
of the broader diabetic population. This rigorous methodology was crucial for providing a
thorough and accurate assessment of the research aims.

All patients were required to wear a CGMS for at least 80% of the 90-day study period
to ensure thorough glycemic monitoring. The data collected during this time was compiled in a
database and used for analysis. The CGMS devices included the Medtronic Guardian 3 for
standalone use or the Medtronic Guardian Link for sensor-augmented insulin pumps, both
utilizing the same Medtronic glycemic sensor. HbA1c was measured in certified labs using a
standardized immunoturbidimetric assay on samples collected after a 12-hour fast, within 2
days of the 90-day study visit. Detailed patient data, such as sex, diabetes duration, age, BMI,
and insulin regimen, were also collected.

From the total of 147 participants, 48.80% were men. The median age of the
participants was 32 years, and they had a median body mass index (BMI) of 24.66. The
participants had been living with T1DM for a median diabetes duration of 7 years, and their
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median HbA1c) value was 7%, indicating relatively well-controlled glycemic levels. All patients
in the study were treated solely with insulin regimens. Specifically, the majority, 57.10%
utilized a basal-bolus insulin regimen, where they administered both a long-acting basal insulin
and short-acting bolus insulin at mealtimes. The remaining 42.90% of patients had an insulin
pump regimen, which provided a more continuous and customizable insulin delivery.

The results regarding anthropometric measures revealed interesting insights.
Individuals with a higher BMI tended to exhibit slightly greater SD in their BG levels, potentially
indicating more fluctuations in their glycemic control. Interestingly, those with a longer duration
of T1DM displayed slightly lower SD and greater CV in their BG levels.

Gender differences were also observed, with men exhibiting greater variance in SD
compared to women. Conversely, the CV was found to be 1.46% higher in men than in
women, implying potential physiological differences in glycemic control between the sexes.
These findings highlight the complex interplay between various factors, such as body
composition, disease duration, and biological sex, in influencing GV in individuals with T1DM.

The type of treatment employed did not have a statistically significant impact on the
majority of the measured parameters. Nonetheless, an intriguing finding emerged - patients
utilizing an insulin pump demonstrated a lower TBR, indicating a potential advantage of insulin
pump therapy in reducing the frequency and duration of hypoglycemic events experienced by
individuals with T1DM. This suggests that the use of an insulin pump may offer improved
glycemic control and a reduced risk of potentially dangerous low blood sugar levels compared
to alternative treatment modalities.

A strong and highly significant positive correlation was observed between average
glycemic values and SD, whereas an inverse correlation was noted with the CV. These
findings emphasize the importance of managing average glucose levels to mitigate GV.

Furthermore, the data showed that individuals with HbA1c levels exceeding the target
range of 7% exhibited significantly greater SD compared to those within the target range. This
reinforces the close relationship between long-term glycemic control and the degree of glucose
fluctuations, emphasizing the need for comprehensive management strategies that address
both average glycemic levels and GV.

The analysis of the relationship between TIR and average glucose levels revealed a
strong, statistically significant association. The data demonstrated that for each incremental
unit increase in average glucose concentration, TIR decreased by approximately 0.4743 units.
This inverse relationship suggests that higher average glucose levels are correlated with a
reduced proportion of time spent within the target glycemic range, highlighting the importance
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of maintaining stable and well-controlled glucose levels to optimize TIR for individuals with
T1DM.

Other key predictors of TIR were identified as both HbA1c and CV. A lower HbA1c was
strongly associated with achieving the target TIR (P < 0.0001), indicating that as HbA1c
decreases, the likelihood of meeting the TIR target increases. Additionally, lower GV,
represented by CV, was also predictive of higher odds of reaching the target TIR (P = 0.0020).

Analyzing the relationship between CV and TIR using least-squares regression
revealed a significant inverse association, where every 1% increase in CV corresponded to a
1.21 percentage point decrease in TIR. This underscores the impact of GV on the ability to
maintain glucose levels within the recommended range.

A stepwise multiple regression analysis was performed to further identify significant
predictors of TIR. The SD of glycemic values, a key measure of glycemic dispersion, was
found to be a significant predictor of TIR (P < 0.0001). This suggests that increased GV, as
indicated by higher SD, is associated with poorer glycemic control and reduced time spent in
the target glucose range.

The two distinct measures of average glycemic control were analyzed, namely GMI and
HbA1c, revealing that the median GMI was 0.1 percentage points higher than the median
HbA1c value. Although this difference may not hold direct clinical significance, it was
statistically significant (P = 0.007). While GMI and HbA1c are highly correlated, they are not
always perfectly aligned. Since GMI is derived from CGMS data, slight deviations from lab-
measured HbA1c values can occur. These discrepancies may be attributed to individual
variations such as differences in red blood cell lifespan and glycation rates, which affect the
relationship between BG levels and HbA1c formation. Therefore, a combined approach
incorporating both GMI and HbA1c is often necessary to achieve the most accurate
assessment of glycemic control in individuals with DM.

This study's findings highlight the importance of using comprehensive glycemic metrics,
beyond just HbA1c, to assess and manage T1DM.

Key insights:

. GV measures offer critical insights into day-to-day and within-day glucose
fluctuations that cannot be captured by HbA1c alone.

. Insulin pump therapy is associated with lower time in hypoglycemia and better
overall glycemic stability compared to other insulin delivery methods.

. Higher SD indicates greater GV, which is positively correlated with average
glucose levels but negatively correlated with age and diabetes duration.



. Higher TIR is linked to better metabolic control and lower rates of diabetes
complications, and is predicted by lower HbA1c, CV, and SD.

. GV, as measured by the CV, is a crucial indicator of glycemic stability. A CV
below 36% is associated with better glycemic control and reduced risk of hypoglycemic and
hyperglycemic episodes.

. TIR is strongly correlated with improved clinical outcomes in T1IDM. Factors like
higher HbA1c, greater CV, and increased standard deviation are linked to lower TIR.

. GMI has proven to be a valuable indicator of glycemic control in individuals with
DM. However, while GMI and HbA1c are closely related, they may not always align perfectly
due to individual variations in red blood cell lifespan and glycation rates.

. Targeting a CV <36%, TIR >70%, and minimizing SD should be prioritized in
clinical practice to enhance metabolic outcomes and reduce the burden of diabetes
management. Using GMI, especially in certain pathological conditions, can provide a more
comprehensive understanding of glycemic values.

Establishing standardized GV targets and integrating them into clinical guidelines could
provide a more comprehensive framework for optimizing diabetes management. Additionally,
developing interventions to reduce glucose fluctuations may improve outcomes for individuals
with T1DM.
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REZUMAT

Diabetul zaharat (DZ) reprezinta un grup eterogen de afectiuni cronice metabolice
caracterizate prin incapacitatea organismului de a regla eficient nivelurile glicemiei. Aceasta
afectiune reprezinta o problema majora de sanatate publica la nivel global, impunand o povara
semnificativa asupra sistemelor de sanatate din intreaga lume din cauza prevalentei in
continua crestere, a costurilor medicale asociate si a ratei ridicate de morbiditate si mortalitate
legate de aceasta patologie. Persoanele diagnosticate cu DZ pot sa asocieze o speranta
redusa de viata comparativ cu populatia generala, in principal din cauza riscului crescut de a
dezvolta complicatii debilitante care pot afecta grav calitatea vietii si pot duce la o utilizare
crescuta a resurselor medicale. Managementul eficient al DZ necesita o abordare complexa,
centrata pe pacient, care imbina controlul glicemic riguros, modificari ale stilului de viata si
interventii medicale, pentru a atenua riscul si pentru a imbunatati rezultatele generale de
sanatate pentru acesti pacienti.

Conform rapoartelor din 2021 a International Diabetes Federation, se estimeaza ca 537
de milioane de adulti cu varsta cuprinsa intre 20 si 79 de ani traiesc cu DZ, reprezentand
10,5% din populatia adulta la nivel global. Aceasta cifra alarmanta este preconizata sa creasca
exponential, ajungand la 783 de milioane pana in 2045, subliniind astfel necesitatea unor
strategii imbunatatite de preventie, depistare precoce si management complex al DZ. De
asemenea, ultimele date ale Societatii Roméane de Diabet, Nutritie si Boli Metabolice
sugereaza ca prevalenta DZ in Romania este comparabila cu media globala, aproximativ
11,6% din populatia adulta fiind diagnosticata cu aceasta afectiune.

Clasificarile Organizatiei Mondiale a Sanatatii (1998) si Asociatiei Americane de Diabet
(2003) includ principalele tipuri de DZ: diabetul zaharat de tip 1 (DZ1) si diabetul zaharat de tip
2 (DZ2), precum si alte conditii care pot duce la cresterea glicemiei, cum ar fi diabetul
gestational, glicemia a jeun alterata, toleranta scazuta la glucoza si prediabetul. Totusi,
cauzele care stau la baza dezvoltarii diabetului nu sunt pe deplin intelese si depind adesea de
tipul specific al bolii.

DZ1 reprezinta aproximativ 5% din totalul cazurilor de diabet, cu o prevalenta de peste
1 milion de cazuri la pacienti cu varsta sub 18 ani. Este o patologie autoimuna cronica
caracterizata prin distrugerea selectiva a celulelor beta pancreatice, ceea ce duce la un deficit
absolut de insulina. Etiopatogenia DZ1 este multifactoriala si nu este pe deplin elucidata,
implicand o combinatie de predispozitie genetica, procese autoimune si factori de mediu care

joaca un rol crucial in dezvoltarea bolii.
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Factorii de mediu, precum infectiile virale, alimentatia si expunerea la diverse substante
toxice, au fost, de asemenea, implicati in declansarea raspunsului autoimun care duce la
distrugerea celulelor beta pancreatice. Mecanismele exacte prin care acesti factori de mediu
interactioneaza cu predispozitia genetica de a provoca DZ1 sunt inca in curs de investigare,
dar cercetarile sugereaza ca interactiunile complexe intre materialul genetic si factorii
inconjuratori joaca un rol crucial in etologia bolii.

In prezent nu existd masuri cunoscute care sa previna debutul DZ1. Aceasta afectiune
autoimuna apare, de obicei, la varste fragede, majoritatea cazurilor fiind diagnosticate la copii
cu vérste intre 4-10 ani si 10-14 ani. Datorita debutului timpuriu al bolii, majoritatea pacientilor
cu DZ1 ajung la varsta adulta avand o evolutie indelungata a acestei patologii, ceea ce ii
expune unui risc crescut de a prezenta multiple complicatii asociate DZ.

Complicatiile acute ale DZ, cum ar fi episoadele de hipo- sau hiperglicemie, pot duce la
cresterea suplimentara a morbiditatii si mortalitatii la acesti pacienti. Aceste tulburari
metabolice acute nu numai ca au un impact direct asupra sanatatii pacientului, dar contribuie
si la un risc crescut de aparitie a complicatiilor cronice asociate. In plus, alte patologii, cum ar fi
infectiile, pot aparea mai frecvent din cauza tulburarilor homeostaziei glicemice.

Variabilitatea crescuta a nivelurilor glicemice, care este mai pronuntatda in DZ1
comparativ cu DZ2, sporeste vulnerabilitatea acestor complicatii acute. Pacientii cu DZ1 se
confrunta cu un risc mai mare de aparitie a episoadelor hipoglicemice sau hiperglicemice, care
pot avea consecinte debilitante pe termen scurt si lung daca nu sunt gestionate corespunzator.

In ultimele decenii, a aparut o varietate larga de noi terapii, dispozitive de administrare a
insulinei si instrumente de monitorizare a glicemiei. Aceste progrese terapeutice au fost
esentiale in gestionarea DZ, in special DZ1. Din punct de vedere istoric, hemoglobina A1c
(HbA1c) a fost standardul de aur stabilit pentru evaluarea controlului glicemic. Cu toate
acestea, introducerea in practica medicala a sistemelor de monitorizare glicemica continua
(CGMS) a transformat fundamental aceasta paradigma. CGMS ofera date dinamice in timp
real despre fluctuatiile glicemiei, oferind o evaluare mai ampla a tiparelor glicemice si ofera
informatii care pot ajuta atat pacientii cat si medicii in luarea deciziilor terapeutice.

Dispozitivele CGMS masoara valorile glicemice intr-o maniera continua de la nivelul
lichidului interstitial la intervale regulate de timp, transmitand astfel datele catre un receptor.
Acest lucru permite vizualizarea tendintelor zilnice ale glicemiei, inclusiv varfurile postprandiale
si evenimentele hipo-/hiperglicemice. Exista numeroase avantaje in ceea ce priveste utilizarea

CGMS, de mentionat fiind numarul mai scazut de intepaturi, avantajul vizualizarii trendului
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glicemic zilnic, a varfurilor post-prandiale si avantajul unei interventii imediate in cazul hipo-
/hiperglicemiei.

Adoptarea pe scara mai larga a CGMS in practica clinica, a generat aparitia de noi
indicatori emergenti pentru evaluarea controlului glicemic - variabilitatea glicemica (VG) si
Time in range (TIR).

VG se refera la oscilatiile nivelului glicemic intr-o anumita perioada de timp. VG
cuprinde atat excursiile postprandiale glicemice, cat si episoadele hipo-/hiperglicemice.
Magnitudinea VG este evaluata utilizand diversi indicatori derivati din datele CGMS, cum ar fi
deviatia standard (SD), care cuantifica dispersia valorilor glucozei, si coeficientul de variatie
(CV), care ofera o masura normalizata a dispersiei. Printre indicatorii mai avansati se numara
amplitudinea medie a excursiilor glicemice (MAGE), care surprinde amploarea fluctuatiilor
glicemice, actiunea glicemica neta globala continua (CONGA), care integreaza atat frecventa,
cat si amplitudinea excursiilor, si intervalul de risc mediu zilnic (ADRR), care evalueaza riscul
asociat cu VG. Impreuna, acest set de indicatori oferd o evaluare complexa a amplitudinii si
dinamicii VG, oferind informatii esentiale pentru optimizarea gestionarii diabetului.

TIR este un parametru definit si utilizat recent in practica medicala pentru a oferi o
evaluare mai ampla a controlului glicemic la persoanele cu DZ. Acesta reprezinta procentul de
timp in care nivelul glicemiei se afla in intervalul tinta, interval care se stabileste de catre
medic pe baza caracteristicilor pacientului (de regula intervalul glicemic tinta se situeaza intre
70-180 mg/dl), personalizat pe parcursul celor 24 de ore si care poate fi atins intr-un scenariu
sigur.

Pentru majoritatea pacientilor cu DZ, un autocontrol optim glicemic optim este
considerat a fi atins atunci cand sunt indeplinite urmatoarele valori: TIR - Peste 70% din
valorile masurate ale glicemiei sunt in intervalul tinta stabilit, de obicei intre 70-180 mg/dL.
Aceasta indica faptul ca pacientul isi petrece cea mai mare parte a timpului intr-un interval
glicemic optim; Time bellow range (TBR) - valori situate sub intervalul tinta in sub 4% din cele
24 de ore, respectiv Time above range (TAR) - minimizarea timpului in care valorile glicemice
se situeaza de-asupra intervalului tinta; CV - O valoare mai scazuta sau egala cu 36% cu SD
minima, reflecta un control glicemic stabil cu VG redusa pe parcursul zilei; HbA1c - Un nivel
sub 7%, atins intr-un scenariu sigur.

Mai mult, utilizarea pe scara larga a CGMS a permis dezvoltarea unui indicator derivat
al glucozei, Glucose Management Indicator (GMI). GMI serveste ca un marker surogat pentru
HbA1c, reprezentand o valoare estimata a HbA1c calculata pe baza profilului de glucoza
inregistrat de CGMS.



GMI este exprimat ca procent folosind o formula matematica specifica derivata dintr-o
analiza de regresie care coreleaza valorile HbA1c cu inregistrarile glicemice medii derivate din
senzor. in comparatie cu utilizarea exclusiva a HbA1c, GMI ofera o estimare a HbA1c care
este independenta de factorii care influenteaza durata de viata a eritrocitelor, care pot interfera
potential valoarea HbA1c. Astfel, sunt eliminate limitarile asociate cu testarea singulara a
HbA1c si ofera o reprezentare mai cuprinzatoare si mai precisa a statusului glicemic a unui
individ, capturand atat nivelul mediu de glucoza, cat si gradul de VG in timp.

in timp ce HbA1c ramane un indicator utilizat pe scaré larga si de incredere pentru
gestionarea DZ, prezinta cateva limitari importante. Oferind doar media valorilor glicemice pe o
perioada de 2-3 luni, fara a surprinde fluctuatiile zilnice ale VG, utilizarea singulara a HbA1c
poate sa nu aiba informatii complete despre profilul glicemic complet. Acest lucru este
deosebit de important, deoarece cresterea VG a fost asociata cu un risc crescut de a dezvolta
complicatii atat acute, cat si cronice asociate DZ, chiar si la persoanele care mentin un nivel
optim al HbA1c. In plus, HbA1c poate sa nu reflecte cu acuratete controlul glicemic in anumite
populatii, cum ar fi pacientii care sufera de sindrom anemic, respectiv pacienti cu variante ale
hemoglobinei, dar si pacienti diagnosticati cu patologii renale sau hepatice, subliniind si mai
mult necesitatea unei evaluari mai complexe a statusului glicemic.

Obiectivele principale ale acestui studiu urmaresc sa ofere o intelegere mai profunda a
VG si a implicatiilor sale clinice la persoanele cu DZ1 din Romania. in primul rand, va fi
efectuata o evaluare amanuntita a modelelor si dinamicii VG in cadrul acestei populatii de
pacienti. Aceasta va implica o analiza detaliata a fluctuatiilor nivelurilor de glicemie observate
in timp, inclusiv frecventa, amplitudinea si durata excursiilor glicemice.

in al doilea rand, vor fi investigate potentialele asocieri intre VG si o serie de parametri
clinici si biologici, cum ar fi demografia pacientului, durata bolii sau regimurile de tratament.
Prin identificarea factorilor care pot contribui la sau influenta gradul VG, pot fi obtinute
informatii importante asupra mecanismelor care stau la baza controlului glicemic si
identificarea potentialelor tinte pentru strategiile de management personalizate.

Mai mult, un obiectiv cheie al acestui studiu va fi evaluarea biomarkerilor valizi si fiabili
care pot fi utilizati pentru a cuantifica si monitoriza cu precizie VG in cadrul clinic. Identificarea
unor biomarkeri robusti ar putea imbunatati in mod semnificativ intelegerea si gestionarea
controlului glicemic in DZ1.

In plus, va fi efectuata o analizd comparativa pentru a evalua utilitatea si aplicabilitatea

diferitilor indicatori VG n diverse scenarii clinice intalnite in managementul DZ1. Acest lucru
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va ajuta la informarea luarii deciziilor clinice si la optimizarea selectiei strategiilor adecvate de
control glicemic pentru fiecare pacient.

in cele din urma, acest studiu va evalua fiabilitatea si validitatea indicatorilor de
management al glicemiei, cum ar fi TIR sau GMI, ca masuri eficiente de control glicemic global
la pacientii cu DZ1.

Rezultatele obtinute pot facilita identificarea necesitatii de interventie precum si
definirea in context populational a rezultatelor.

Pentru a indeplini obiectivele studiului, a fost efectuat un studiu transversal, non-
interventional, pentru a analiza datele colectate de la 147 de pacienti diagnosticati anterior cu
DZ1. Pacientii au fost inrolati din doua clinici de diabet situate in Roménia. Procesul de
selectie a participantilor a fost executat cu meticulozitate, utilizand criterii consecutiv
populationale pentru a asigura ca esantionul de studiu a fost reprezentativ pentru populatia cu
DZ. Aceasta metodologie riguroasa a fost cruciala pentru a oferi o evaluare amanuntita si
precisa a obiectivelor cercetarii.

Pentru toti pacientii a fost necesara utilizarea unui CGMS pentru cel putin 80% din
perioada de studiu de 90 de zile pentru a asigura o monitorizare glicemica completa.

Datele colectate in acest timp au fost compilate intr-o baza de date si utilizate pentru
analiza. Dispozitivele CGMS au inclus Medtronic Guardian 3 pentru utilizarea independenta,
respectiv Medtronic Guardian Link pentru pompe de insulina augmentate cu senzori de
glicemie, ambele utilizadnd acelasi senzor glicemic Medtronic. HbA1c a fost masurat in
laboratoare certificate folosind o metoda imunoturbidimetrica standardizata pe probele
colectate dupa un repaus alimentar de 12 ore, in decurs de 2 zile de la vizita de studiu de 90
de zile. De asemenea, au fost colectate date detaliate despre pacient, cum ar fi sexul, durata
diabetului, varsta, IMC si regimul de insulina.

Din totalul de 147 de participanti, 48,80% erau barbati. Mediana varstei pacientilor
inclusi a fost de 32 de ani si 0 mediana a indicelui de masa corporala (IMC) de 24,66.

Participantii au avut o mediana de 7 ani in ceea ce priveste evolutia DZ1, iar valoarea
mediana a HbA1c a fost de 7%, indicand niveluri glicemice relativ bine controlate. Toti pacientii
din studiu au fost tratati exclusiv cu insulina. Mai exact, majoritatea, 57,10% au utilizat un
regim de insulina tip bazal-bolus, in care s-a administrat atat o insulina bazala cu durata de
actiune lunga, cat si insulina bolus cu durata actiune scurta, administrate la momentul
meselor. Restul de 42,90% dintre pacienti au fost tratati cu pompa de insulina, care are rolul

de a furniza o administrare de insulina intr-o maniera continua si personalizata.



Rezultatele privind masurile antropometrice au generat perspective interesante.
Persoanele cu un IMC mai mare au avut tendinta de a prezenta o valoare SD mai mare a
nivelurilor glicemice, indicand potential fluctuatii crescute asociate controlului glicemic. in plus,
pacientii cu o durata de evolutie mai lunga a DZ1 au afisat un SD usor mai scazut si un CV
mai mare a nivelurilor glicemice.

Au fost observate si diferente de gen, indivizii de sex masculin prezentand o variatie
mai mare a SD comparativ cu indivizii de sex feminin. In schimb, s-a constatat ca CV-ul este
cu 1,46% mai mare la barbati decat la femei, ceea ce implica potentiale diferente fiziologice in
controlul glicemic intre sexe. Aceste descoperiri evidentiaza interactiunea complexa dintre
diversi factori, cum ar fi compozitia corporala, durata bolii si sexul biologic, in influentarea
variabilitatii glicemice la persoanele cu DZ1.

Tipul de tratament utilizat nu a avut un impact semnificativ statistic asupra majoritatii
parametrilor masurati. Cu toate acestea, pacientii care utilizeaza pompa de insulina au
demonstrat un TBR mai scazut, indicand un avantaj potential al terapiei cu pompa de insulina
in reducerea frecventei si duratei evenimentelor hipoglicemice experimentate de persoanele
cu DZ1. Acest lucru sugereaza ca utilizarea unei pompe de insulina poate oferi un control
glicemic imbunatatit si un risc hipoglicemic redus in comparatie cu modalitatile alternative de
tratament.

S-a observat o corelatie pozitiva puternica si foarte semnificativa statistic la analiza
dintre media valorilor glicemice si SD, insa s-a observat corelatie inversa cu valoarea CV.
Aceste constatari subliniaza importanta gestionarii valorilor glicemice pentru a minimiza VG.

De asemenea, datele au aratat ca pacientii care au avut un nivel HbA1c care depaseste
intervalul tinta de 7% au prezentat SD semnificativ mai mare in comparatie cu cei cu valori
situate in intervalul tinta. Acest lucru intareste relatia stransa dintre controlul glicemic pe
termen lung si gradul de fluctuatii glicemice, subliniind necesitatea unor strategii cuprinzatoare
de autogestionare care sa abordeze atat valorile glicemice medii, cat si VG.

Inter-relatia dintre TIR si media valorilor glicemice a relevat o asociere puternica si
semnificativa statistic. Datele au demonstrat ca pentru fiecare crestere incrementala a
concentratiei medii a glicemiei, TIR a scazut cu aproximativ 0,4743 unitati. Aceasta relatie
inversa sugereaza ca media valorilor glicemice crescuta este corelata cu o proportie redusa de
timp petrecut in intervalul glicemic tinta, subliniind importanta mentinerii unor niveluri stabile si
bine controlate ale glicemiei pentru a optimiza TIR pentru persoanele cu DZ1.

Alti indicatori cheie ai TIR au fost identificati, precum HbA1c, respectiv CV. O HbA1c
mai scazuta a fost puternic asociata cu atingerea tintei TIR (P < 0,0001), ceea ce indica faptul
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ca, pe masura ce HbA1c scade, probabilitatea de a indeplini tinta TIR creste. In plus, VG mai
scazut, reprezentat de CV, a fost, de asemenea, predictiv pentru sanse mai mari de a atinge
valoarea TIR tinta (P = 0,0020).

Analizand relatia dintre CV si TIR folosind regresia cu cele mai mici patrate a evidentiat
o asociere inversa semnificativa, in care fiecare crestere de 1% a CV corespundea unei
scaderi de 1,21 puncte procentuale a TIR. Acest lucru subliniaza impactul GV asupra
capacitatii de a mentine nivelurile de glucoza in intervalul recomandat.

A fost efectuata o analiza de regresie multipla in etape pentru a identifica suplimentar
predictorii semnificativi ai TIR. SD-ul valorilor glicemice, o masura cheie a dispersiei glicemice,
s-a dovedit a fi un predictor semnificativ al TIR (P < 0,0001). Acest lucru sugereaza ca
cresterea VG, asa cum este indicata de o valoare SD mai mare, este asociata cu un control
glicemic mai slab si cu un timp redus in care nivelul glicemic se afla in intervalul tinta.

Au fost analizate cele doua masuri distincte ale controlului glicemic, anume GMI si
HbA1c, sugerand ca mediana GMI a fost cu 0,1 puncte procentuale mai mare decét valoarea
mediana a HbA1c. Desi aceasta diferenta poate sa nu aiba o semnificatie clinica directa, a fost
semnificativa statistic (P = 0,007). Desi s-a demonstrat o corelatie puternica intre cei doi
indicatori, acestia nu sunt intotdeauna perfect aliniati. Deoarece GMI este derivat din datele
CGMS, pot aparea usoare abateri de la valorile HbA1c masurate in laborator. Aceste
discrepante pot fi atribuite variatiilor individuale, cum ar fi diferentele dintre durata de viata a
globulelor rosii si ratele de glicare, care afecteaza relatia dintre nivelurile glicemiei si formarea
HbA1c. Prin urmare, o abordare sinergica care incorporeaza atat GMI, cat si HbA1c este
adesea necesara pentru a obtine cea mai precisa evaluare a controlului glicemic la persoanele
cu DZ.

Concluziile acestui studiu subliniaza importanta utilizarii indicatorilor VG, dincolo de
HbA1c, pentru a evalua si gestiona DZ1.

Concluziile cheie:

* Indicatorii VG ofera perspective esentiale asupra fluctuatiilor glicemiei zilnice, care nu
pot fi captate de HbA1c.

* Terapia cu pompa de insulina este asociata cu reducerea riscului de episoade
hipoglicemice si cu 0 mai buna stabilitate glicemica globala in comparatie cu alte metode de
administrare a insulinei.

« SD mai mare indica VG mai mare si este corelat pozitiv cu media valorilor glicemice,

dar corelat negativ cu varsta si durata DZ.



 CV este un indicator crucial al stabilitatii glicemice. Atingerea tintei CV <36% este
asociata cu reducerea riscului de aparitie a episoadelor hipo- si hiperglicemice.

* TIR mai mare este legat de un control metabolic mai bun si de risc mai scazut ale
complicatiilor asociate diabetului si valoarea sa poate fi prezisa de HbA1c, CV si SD. in plus
TIR este strans corelat cu rezultate clinice imbunatatite in DZ1. Factori precum valori crescute
ale HbA1c, ale CV si ale SD sunt asociati cu o reducere a TIR.

* GMI sa dovedit a fi un indicator valoros al controlului glicemic la persoanele cu DZ. Cu
toate acestea, in timp ce GMI si HbA1c sunt strans corelate, este posibil sa nu se alinieze
intotdeauna perfect din cauza variatiilor individuale ale duratei de viata ale globulelor rosii si
ale ratelor de glicare a hemoglobinei.

« In practica clinica, tintirea unui CV <36%, TIR >70% si minimizarea SD ar trebui sa fie
prioritare pentru a imbunatati rezultatele metabolice si pentru a reduce gestionarea DZ.
Utilizarea GMI, in special in anumite conditii patologice, poate oferi o intelegere mai ampla a
valorilor glicemice.

Stabilirea tintelor standardizate de VG si integrarea acestora in ghidurile clinice ar putea
oferi un cadru complex pentru optimizarea autocontrolului DZ. in plus, dezvoltarea
interventiilor pentru a reduce fluctuatiile glicemice poate imbunatati rezultatele pentru

persoanele cu DZ1.



