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Purpose: Diabetes is a public health problem that requires strategies to impact glycemic control and reduce the risk of long-term
medical complications. Pharmacological management is a necessary treatment for this disease. Therefore, semaglutide is an essential
tool to achieve the treatment targets. The present study aimed to evaluate the semaglutide effects on a cohort with type 2 diabetes
mellitus (T2DM) in Colombia.

Materials and Methods: The cohort included 49 patients with T2DM that have been treated in a specialized care center. Their
glycemic outcomes, weight, renal function, and adverse events were evaluated through a 3-, 6- and 12-month follow-up.

Results: Significant differences were observed in the outcome evaluation: reduction of glycated hemoglobin levels (MD —2.74 CI —1.95
to —3.52 in 6 months), fasting plasma glucose levels, body weight (MD —7.11 CI =5.97 to —8.24), and the albumin-to-creatinine ratio. The
results were maintained throughout the treatment period. The adverse event rate was 16.3%, predominating gastrointestinal events.
Conclusion: This real-world evidence shows the efficacy of semaglutide in achieving treatment goals in patients with T2DM.
Keywords: semaglutide, diabetes mellitus, glycated hemoglobin A, obesity, glycemic control

Introduction

Type 2 diabetes mellitus (T2DM) is a current public health problem due to its high disease burden.' Since the first edition
in 2000, the estimated prevalence of diabetes in adults aged 20-79 years has more than tripled, from an estimated
151 million (4.6% of the global population at the time) to 537 million (10.5%) today. Without sufficient action to address
the situation, it is estimated that 643 million people will have diabetes by 2023 (11.3% of the population). If trends
continue, the number will jump to a staggering 783 million (12.2%) by 2045.> These figures are due to the chronicity of
the disease and the emergence of new cases. T2DM is characterized by the complexity of its metabolic interactions,
where insulin resistance and hyperglycemia play an essential role,® resulting in an increased risk of microvascular and
macrovascular complications.* Because of its implications, DM management requires strategies to reduce risks, posi-
tively impact glycemic control, and decrease cardiovascular complications.” In addition to structured and individualized
nutritional interventions and regular physical activity, most T2DM patients should start a pharmacological treatment. The
best-choice medication should be based on individualized targets for glycemic control, comorbidities, life expectancy,

and cardiovascular risk.®
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Recently published studies have positioned glucagon-like peptide-1 receptor agonists (GLP1-RAs) in a leading role in
metabolic regulation by stimulating glucose-dependent insulin synthesis and secretion, inhibiting glucagon secretion, delaying
gastric emptying, and increasing satiety.” Semaglutide, a GLP1-RAs, has shown benefits in treating T2DM patients by
reducing glycated hemoglobin (HBA 1c) levels and body weight, with a low hypoglycemia risk.* ' Hence, semaglutide is an
option for T2DM patients with a high cardiovascular risk who cannot reach control with oral medications."!

Recently, semaglutide has been introduced to the Latin-American market. Our study aims to evaluate the response to
semaglutide treatment in a cohort of T2DM patients regarding glycemic control, body weight, renal function, and safety
in a Latin-American real-world setting.

Materials and Methods
Subjects and Study Design

We performed an observational and retrospective cohort study. We included adults diagnosed with T2DM under
semaglutide treatment in a structured and comprehensive chronic care model in a specialized diabetes care center in
Cali, Colombia, between March 2020 and September 2021. All subjects who received treatment for at least one year and
had at least two follow-up visits were included. An investigator extracted information from medical records regarding
baseline variables and follow-up consultations three, six, and twelve months after starting semaglutide treatment.
Semaglutide was administered subcutaneously at a starting dose of 0.25 mg once weekly, and, after four weeks, the
dose was increased to 0.5 mg once weekly, according to the indications for use. The primary outcomes were the change
in the HbAlc absolute values and weight recorded in the follow-up visits compared to the values obtained at the first
medical consultation where semaglutide was prescribed. The secondary outcomes were the proportion of subjects who
achieved the target glycemic control (HbAlc <7%), change in the albumin-to-creatinine ratio (ACR), fasting plasma
glucose, adherence, cause of treatment discontinuation, and adverse events.

Statistical Analysis

Central tendency and dispersion measures were calculated for quantitative variables according to their distribution.
Absolute frequencies and percentages were calculated for qualitative variables. To measure changes over time in the
quantitative variables of interest from baseline (t0), mean differences and their respective 95% confidence intervals were
calculated and tested through repeated-measures ANOVA. In addition, the percentage of patients at HbAlc and ACR
targets (according to the microalbuminuria and macroalbuminuria classification) was compared to baseline values
through McNemar’s test. All statistical analyses were performed using R statistical software.

This study was conducted pursuant to the international recommendations for clinical research included in the Declaration
of Helsinki. According to Resolution 8430 of 1993 issued by Ministerio de Salud de Colombia (Ministry of Health of
Colombia), this study was classified as a risk-free research, since data was collected from secondary sources. This project was
approved by our Ethics and Research Committee of the Universidad Libre (Minutes No. 010/2021). The Institutional Ethics
Committee, in considering a risk-free study, did not consider the informed consent of the study subjects necessary.

Results

A total of 49 patients who met the study selection criteria were included in the study. 27 (55.1%) were women, the mean
age was 60.8 years old, and 79.6% of patients participated in a patient support program focused on self-care, education,
and treatment adherence. The mean basal weight was 84.2 kilograms, median fasting plasma glucose was 200 mg/dl, and
ACR was 37.6 mg/g (Table 1).

At baseline, the HbAlc mean was 10.1%, with a progressive decrease during follow-up at three, six, and twelve
months (8%, 7.4%, and 7.4%, respectively). Significative differences (p=0.000) from basal rates were detected at three,
six, or twelve months (Figure 1). The percentage of patients that achieved the HbAlc targets was 12.2% at the beginning
of the study. Then, it increased to 38.8% in month 3, and it reached 63.8% in month 6 when 96% of participants (n=47)
were still treated with semaglutide. At month 12, the proportion of patients with HbAlc > 7% was significantly higher
compared to the proportion of patients in goals at baseline (p=0.001).

1668 "= Diabetes, Metabolic Syndrome and Obesity 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Balcazar-Valencia et al

Table | Demographic and Basal Characteristics of the Studied Cohort

Variable Overall n=49

Sex, women, n (%) 27 [55.1]

Age (years), mean [Range] 60.82 [35 a 80]

Body weight (kg), mean [SD] 84.22 [15.10]
Glycosylated hemoglobin (%), mean [SD] 10.13 [2.53]

Fasting glycemia (mg/dL), median [Range] 200.15 [72.2 a 468]
Albumin-to-creatinine ratio (mg/g), median [Range] 37.58 [0.52 a 1765.22]

Note: n=Sample size.
Abbreviations: HbA|C, Glycosylated hemoglobin; SD, Standard deviation.

Likewise, fasting plasma glucose (basal mean 221.4 mg/dl) showed a reduction during the follow-up (the estimated
means were 153.8 mg/dl [month 3], 129.8 mg/dl [month 6], and 135.9 mg/dl [month 12]). The mean differences in
fasting plasma glucose during follow-up were statistically significant (p=0.000). A post hoc Bonferroni correction
showed that the fasting plasma glucose was statistically different in months 3 and 6, the fasting plasma glucose decreased
by 67.6 mg/dl in month three compared to the beginning of the treatment, and the reduction was 91.6 mg/dl in month six
compared to the basal rates.

The initial patients’ mean weight was 84 kg (a range between 59 kg and 122 kg). Then, it decreased in months 3
(mean=81.1 Kg), 6 (mean= 76.7 kg), and 12 (mean= 77.9 kg). The mean differences in basal weight rates were
statistically significant (p=0.000) in all follow-up visits (Figure 2).

114

104

95% ClI

8- [R—

6

T T T T
HbAlcO HbAlc3 HbAlc6 HbAlcl2

Figure | Glycosylated hemoglobin at baseline and 3-, 6-, and 12-months follow-up.
Note: n=Sample size.
Abbreviation: HbA|C, Glycosylated hemoglobin (5).
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Figure 2 Baseline body weight and at follow-up at 3, 6 and 12 months.
Notes: Weight is expressed in kilograms, n=Sample size.

The ACR mean was 184.3 mg/g at the beginning of the study. During months 3 and 6, this value decreased (the mean
was 114.5 mg/g and 89.4 mg/g, respectively). By month 12, there was an increase compared to the previous follow-up
(the mean was 92.4 mg/g); however, it maintained a 50% decrease compared to the baseline values. When classifying the
ACR rates, statistically significant differences were found between the 3-month and 6-month visits compared to basal
rates finding a larger proportion of patients who had normal values (Table 2).

Regarding the safety of semaglutide treatment, 16.3% of patients (8 cases) presented some adverse events during
the follow-up year, in half of the cases led to the treatment discontinuation (Table 3). The 20.4% of subjects
discontinued the treatment due to barriers to access and distribution of the medication. 2 patients died of SARS-
CoV-2 infection during the follow-up.

Table 2 ACR Index Classification Baseline and During the Follow-Up

Follow-Up Month (n) | Basal (n=49) | 3 Months (n=49) | 6 Months (n=47) | 12 Months (n=38)
ACR <30 n (%) 20 (40.8) 29 (59.2) 29 (61.7) 24 (63.2)

ACR 30-300 n (%) 23 (46.9) 18 (36.7) 16 (34) 12 (31.6)

ACR >300 n (%) 6(12.2) 2 (4.1) 2 (43) 2 (5.3)

P* value 0.025 0.003 0.112

Notes: n=Sample size, *Mc Neamar test.
Abbreviation: ACR, Albumin/creatinine ratio.
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Table 3 Adverse Reactions Presented During the Study Time

Variables Overall
Adverse events, n (%) 8 [16.3]
Adverse events leading to discontinuation of treatment, n (%) 4[8.2]

Description of adverse events*

Diarrhea, n (%) 2 [4.1]
Emesis, n (%) 3 [6.1]
Severe constipation, n (%) 2 [4.1]
Severe hypoglycemia, n (%) 2 [4.1]
Biliary Pancreatitis, n (%) I [2.0]

Notes: n=Sample size, ¥*Non-exclusive categories.

Discussion
Appropriate pharmacological management is an essential part of the treatment for T2DM because it allows the achievement
of glycemic targets and, ideally, reduces the clinical impact and the disease burden.” In different studies, GLP1-RAs have

shown benefits in treating T2DM by achieving greater glycemic control'? 13,14

and decreasing macrovascular complications.

In this study, we observed a significant improvement in glycemic parameters: the net reduction of HbAlc at 12-month
follow-up was 2.67%, and the decrease in the mean of fasting plasma glucose was 85.5 mg/dl. These results are similar to
published reports from the SUSTAIN clinical trial program.'? Furthermore, semaglutide in doses of 0.5 and 1 mg has
reduced HbAlc levels between 1.2-1.5% and 1.5-1.8%, respectively. It also reduces body weight between 3.5-4.6 kg
(0.5 mg dose) and 4.5-6.5 kg (1 mg dose), demonstrating even better efficacy than Dulaglutide.'* Specifically, with
Hb1AC, a substantial decrease at 12-month follow-up was achieved that was similar to the results of Frias et al'® the
effects of two doses of semaglutide were evaluated, showing a reduction of HbAlc by 2.2 percentage points (2.0 mg
dose) and —1.9 percentage points (1.0 mg dose) during a 40-week follow-up.

On the other hand, when evaluating the HbA 1¢ values in controlled/uncontrolled categories following the reference of
HbA ¢ less than or equal to 7%, it was found that a significantly high proportion of patients reached treatment targets in
all evaluated periods (38.8% [month 3], 63.8% [month 6], and 48.6% [month 12]) compared to the initial rates (12.2% of
the population at glycemia targets). These results coincide with a real-world evidence study conducted in Italy, where
HbA I¢ targets were achieved at 6-month follow-up by 61% of patients and 12-month follow-up by 57% of patients.'®

The follow-up results showed significant changes in HbAlc and fasting plasma glucose compared to the initial rates
in months 3 and 6. Those values, as well as the body weight results, increased slightly towards month 12 may be due to
alterations in adherence and medication discontinuation. The causes were not addressed in detail in this study.

In addition, statistically significant reductions in body weight were documented up to 7.1 kilograms on average during the
follow-up period. This effect was similar to the results found in most studies of this medication. For example, Wilding et al
found that weight decreased by 14.9% at a 68-week follow-up,'” while the research by Rubino et al documented an average
weight decrease of 10.6% at a 20-week follow-up.'® These results support that semaglutide positively impacts body weight
control with other metabolic variables such as abdominal circumference and lipid profile.'’

The present study showed that the ACR decreased during the follow-up of patients treated with semaglutide.
Therefore, it reduces the proportion of patients with microalbuminuria and macroalbuminuria. These findings coincide
with the results from the subgroup analysis of the SUSTAIN 6 study, where it was documented a decrease in the
nephropathy risk (HR 0.64 CI 95% 0.46-0.88).%° As an effect of the pharmacological group, GLP-1 RAs have shown
a positive renal impact with a 17% reduction of renal function damage (HR 0.83 CI 95% 0.78-0.89 p<0.0001), mainly

due to a reduction of urinary albumin excretion.”' A recent meta-analysis evaluating renal outcomes of GLP-1 RAs
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showed that each 1% reduction in HbAlc was associated with a decrease of 35% (p 0.040) in the risk of composite renal
outcomes (macroalbuminuria onset, reduction in the estimated glomerular filtration rate, or increased creatinine).'’

In the SUSTAIN studies, semaglutide had a safety profile similar to other GLP-1 RAs, where the most common
adverse reactions were gastrointestinal, such as nausea, diarrhea, and vomiting. It caused to stop using this medication in
almost half of the patient.'>** Likewise, the most common adverse reactions were gastrointestinal in the present real-
world evidence: (n=7) emesis, (n=3) diarrhea, (n=2) and constipation (n=2). Two patients presented severe hypoglyce-
mia; thus, treatment was discontinued in both cases. An isolated case of pancreatitis was reported without suspected
causality, considering that this outcome is rare in SUSTAIN studies. No association between the event and the
semaglutide treatment was demonstrated.*>**

The semaglutide discontinuation happened in the 28.57% (14 patients) cases: four were due to the adverse reactions
mentioned above, and ten were due to access issues. These figures are relevant because proper medication administration
(frequency and dosage) is essential for the expected positive results.

This study has several limitations, including the small sample size and other biases inherent to data sourced by
retrospective, observational, and real-world evidence studies. It should also be understood that semaglutide is a recently
approved medication in the country and its medical practice. Despite that scenario, the study opens the door to further
research that could generate different results on semaglutide performance. Also, new research can provide evidence for
better clinical decisions and the comprehensive management of T2DM patients with short- and long-term targets. The
present study provides scientific knowledge with interesting data on the application of this drug in the Latin American
context, a region in which few studies are currently reported in the literature. In addition, it includes the results of the
metabolic variables described in previous studies worldwide and allows us to observe their behavior in the local population.

Conclusion

The present real-world evidence study associates semaglutide treatment with improving fasting plasma glucose and
HbA 1c control. Besides, it improves ACR and decreases total body weight in T2DM patients. Furthermore, semaglutide
treatment was well tolerated, and there were low rates of treatment discontinuation.

Abbreviations
T2DM, Type 2 diabetes mellitus; GLP1-Ras, glucagon-like peptide-1 receptor agonists; HBAlc, glycated hemoglobin;
ACR, albumin-to-creatinine ratio; HR, Hazard Ratio.
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