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Abstract
Background: The prevalence of type 2 diabetes mellitus (T2DM) continues to increase; the 
clinical practice guidelines continue to modify the recommendations for its treatment.
Objective: The aim was to determine the prescription patterns of noninsulin antidiabetics in a 
group of patients from Colombia.
Design: Cross-sectional study.
Methods: The use of noninsulin antidiabetic drugs based on a population database of patients 
under treatment in 2022. Comorbidities were identified, including total numbers, proportions, 
and defined daily doses of each antidiabetic agent per 1000 inhabitants/day (DHD).
Results: A total of 155,381 patients with T2DM were identified, with a mean age of 
67.1 ± 12.0 years. The most widely used antidiabetics according to DHD were metformin (9.46 
DHD), empagliflozin (5.3), sitagliptin (2.8), linagliptin (2.4), and dapagliflozin (2.3), mainly in 
combination therapy (55.5%), most often two (31.2% of patients) or three antidiabetics (22.4% of 
patients). The most frequent cardiovascular comorbidities were hypertension (67.6%), chronic 
kidney disease (6.3%), and coronary ischemic heart disease (2.5%), treated with angiotensin 2 
receptor antagonists, followed by diuretics, calcium antagonists, and β-blockers.
Conclusion: This group of patients with T2DM has been treated mainly with metformin alone 
or in combination with other antidiabetic drugs, but despite the changes in treatment in recent 
years, a significant number of patients with concomitant cardiovascular conditions are not 
receiving appropriate antidiabetic agents. Sodium-glucose type 2 cotransporter or glucagon-
like peptide-1 receptor agonists may offer additional benefits with reduced cardiovascular risk.

Plain language summary 
Noninsulin antidiabetic prescription patterns

Pharmacological treatment recommendations for patients with type 2 diabetes mellitus 
are changing rapidly in recent years, with the introduction of new medications that improve 
cardiovascular outcomes. This study identified the prescription patterns of noninsulin 
antidiabetics in patients with a diagnosis of T2DM affiliated with the Colombian health 
system. The patterns reflect the changes that have occurred after the introduction of new 
technologies such as SGLT2is and GLP1-ras, which open prospects for cardiovascular and 
renal protection in this group of people. These findings may be useful to treating physicians, 
health administrators, and those who draw up health policies since they collect information 
on individuals who have prescriptions made by general practitioners and specialists.
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Introduction
Diabetes mellitus (DM) affects approximately 
10% of the world’s population, and its prevalence 
is increasing rapidly.1 According to the High Cost 
Account, in Colombia which was a country with 
51 million inhabitants in 2021, approximately 
1,576,508 people had a diagnosis of DM, equiva-
lent to a prevalence of 3.11 cases per 100 inhabit-
ants, and its incidence is rising.2 Patients with 
DM suffer micro- and macrovascular complica-
tions that lower their quality of life and signifi-
cantly increase their mortality compared to those 
who do not suffer from this condition.3,4 A total of 
3.7% of patients with DM died in 2021 in 
Colombia.2

The American Diabetes Association (ADA) rec-
ommends a patient-centered therapeutic 
approach that involves lifestyle changes such as 
physical activity, weight loss, diet control, and 
medications that control carbohydrate metabo-
lism, taking into account the efficacy, safety, 
costs, and clinical characteristics. The ADA 
makes special mention of comorbidities such as 
atherosclerotic cardiovascular disease, kidney dis-
ease, and heart failure. Metformin is the first-line 
drug in patients with type 2 DM (T2DM) with-
out cardiovascular or renal complications.5–7

Medications belonging to the groups of sulfony-
lureas, thiazolidinediones, dipeptidyl peptidase 
type 4 inhibitors (DPP-4i), sodium-glucose 
cotransporter type 2 inhibitors (SGLT2is), gluca-
gon-like peptide-1 receptor agonists (GLP1-ras), 
and insulins are among the therapeutic options 
for the combination therapy of T2DM.5,8 
Although numerous trials have compared dual 
therapy with metformin, there is little evidence to 
support one combination over another. Taking 
into account cardiovascular risk, the presence of 
comorbidities such as heart failure, atheroscle-
rotic disease, and chronic kidney disease, 
SGLT2is and GLP1-ras are recommended even 
in monotherapy as part of the glucose-lowering 
regimen, regardless of glycosylated hemoglobin 
levels.5 Some molecules of both therapeutic 
groups have shown, in controlled clinical trials, a 
statistically significant reduction of cardiovascu-
lar events, such as acute myocardial infarction, 
cerebrovascular events, and cardiovascular death, 
as well as beneficial effects to slow the progression 
of chronic kidney disease.3,5,9–13 Despite the rec-
ommendations by the ADA regarding patients 

with T2DM at high risk with established cardio-
vascular disease, Colombia has found a high use 
of metformin and sulfonylureas and a low use of 
GLP1-ras and SGLT2is.5,14,15

The Colombian health system offers universal 
coverage to the entire population through two 
affiliation regimes, one contributory or paid by 
both the employer and the worker and the other 
subsidized by the state for those without the abil-
ity to cover their expenses, which counts with a 
benefit plan that includes all antidiabetics availa-
ble in the country from the different pharmaco-
logical groups. Given that it is unknown how the 
use of antidiabetic drugs has evolved with the 
advent of new groups, we aimed to determine the 
prescription patterns of noninsulin antidiabetic 
drugs in a group of patients affiliated with the 
Colombian health system in 2022.

Methods

Population and sample
A cross-sectional study was conducted on the 
prescription patterns of the different drugs used 
for the treatment of T2DM according to a popu-
lation-based drug dispensing database that col-
lects information from approximately 9.2 million 
people affiliated with the Colombian health sys-
tem through four health insurance companies, 
corresponding to approximately 28.0% of the 
active affiliated population of the contributory or 
payment scheme and 9.8% of the state-subsidized 
scheme, which together make up 17.5% of the 
Colombian population.

The data of individuals dispensed an antidiabetic 
drug during the quarter between September 1, 
2022 and November 30, 2022, aged ⩾18 years, of 
either sex, treated in medical consultation, and 
whose treatment was unbroken for these 3 months 
were included. All patients who had only one or 
two dispensations of antidiabetic agents in the 
3-month observation period were excluded. This 
requirement was monitored by dispensing the 
medication and was intended to ensure that 
patients complied with the treatment in a more or 
less stable manner, which reflects tolerability to 
the medication and adherence, while the people 
who missed medical appointments at the end of 
the observation period were excluded since we 
considered that these individuals would introduce 
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biases in a study aimed at describing patterns of 
use of medications in a chronic and continuous 
way.

Based on the information on drug consumption of 
the affiliated population, systematically obtained by 
the dispensing company (Audifarma SA, Pereira, 
Colombia), we designed a database in which we 
gathered the following groups of variables:

1.	 Sociodemographic: sex, age, affiliation 
regime to the health system (contributory 
or subsidized), and place of residence. 
The place of residence was categorized 
into the regions used by the National 
Administrative Department of Statistics 
of Colombia: Bogotá-Cundinamarca, 
Caribbean, Central, Eastern, Pacific, and 
Amazon–Orinoquía.

2.	 Comorbidities: Comorbidities were identi-
fied from the main and secondary diagno-
ses reported by the codes of the International 
Classification of Diseases of the selected 
patients from September 1 to November 
30, 2022. Cardiovascular disorders were 
particularly sought.

3.	 Type of prescriber: general practitioner or 
medical specialist (internal medicine, endo-
crinology, cardiology, among others).

4.	 Medications for the treatment of T2DM: 
biguanides (metformin), sulfonylureas 
(glibenclamide, gliclazide, glimepiride), 
thiazolidinediones (pioglitazone), GLP1-ra 
(exenatide, liraglutide, semaglutide, etc.), 
DPP-4is (vildagliptin saxagliptin, linaglip-
tin, etc.), meglitinides (nateglinide, repagli-
nide), α-glycosidase inhibitors (acarbose), 
and SGLT2is (dapagliflozin, empagliflozin, 
canagliflozin). The information on the dose 
used was analyzed, considering as a unit the 
defined daily dose (DDD) and the esti-
mated DDD per 1000 inhabitants/day 
(DHD).

5.	 Comedications: They were grouped into 
the following categories: (a) antihyperten-
sives and diuretics, (b) lipid-lowering drugs, 
(c) nonopioid analgesics and anti-inflam-
matories, (d) antiulcer drugs, (e) antiplate-
let drugs, (f) insulins, (g) thyroid hormone, 
and (h) antidepressants, (i) antiepileptic 
drugs, (j) opioid analgesics, (k) antihista-
mines, and (l) bronchodilators, among 
others.

6.	 Comparison with the study of antidiabetic 
prescription patterns from 2015: a compar-
ison was made of the earlier treatment pat-
terns used in Colombia.15

The protocol was approved by the Bioethics 
Committee of the Technological University of 
Pereira in the category of “research without risk,” 
according to Resolution No. 8430 of 1993 of the 
Ministry of Health of Colombia, which estab-
lishes the scientific, technical, and administrative 
standards for health research (Endorsement code: 
10-130223; date February 13, 2023). The princi-
ples established by the Declaration of Helsinki 
were respected.

The data were analyzed with the statistical software 
SPSS Statistics version 26.0 for Windows (IBM, 
Armonk, NY, USA) and Python 316 using the 
Pandas 1.4.1 library17 and the Numpy 1.24.3 
library.18 Descriptive analyses were carried out with 
frequencies and proportions for the qualitative vari-
ables and measures of central tendency and disper-
sion for the quantitative variables. The UpSet 
library version 0.6.1 in Python was used to generate 
the figure of the combined consumption of drugs.19

Results
Initially, 1,106,470 dispensing records were 
identified, which for the month of November 
2022 corresponded to 374,765 patients. Of 
these, 158,835 were included who had deliveries 
of effective noninsulin antidiabetic drugs during 
the 3 months under study, and of them, 405 
minors and those with no registered age were 
eliminated, as were 1593 who received an anti-
diabetic drug in its presentation for the manage-
ment of obesity, leaving 155,381 patients who 
met all the inclusion criteria.

The mean age of the 155,381 eligible patients was 
67.1 ± 12.0 years. The majority of the patients 
were women, especially from the Caribbean, 
Bogotá-Cundinamarca, and Central regions, who 
were most often cared for by general practitioners 
(see Table 1). The most frequently identified 
medical conditions in this group of patients were 
arterial hypertension (n = 105,001, 67.6%), 
chronic kidney disease (n = 9807, 6.3%), coro-
nary ischemic heart disease (n = 5968, 3.8%), 
heart failure (n = 3853, 2.5%), and a history of 
cerebrovascular events (n = 327, 0.2%).
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Table 1.  Sociodemographic and prescribing physician characteristics of a 
group of 155,381 patients diagnosed with type 2 diabetes mellitus affiliated 
with the Colombian health system, 2022.

Characteristics Number of patients 155,381 %

Age—years (mean ± SD) 67.1 ± 12.0

Women 91,969 59.2

Regime

  Contributory 110,591 71.2

  Subsidized 44,790 28.8

Origin

  Caribbean 46,375 29.8

  Bogotá-Cundinamarca 36,290 23.4

  Central 35,861 23.1

  Pacific 28,702 18.5

  Eastern 7479 4.8

  Amazonía–Orinoquía 674 0.4

Prescribing physician

  General physician 143,883 92.6

  Internal medicine 1601 1.0

  Cardiology 583 0.4

  Family medicine 407 0.3

  Endocrinologist 184 0.1

  Others 8723 5.6

SD, standard deviation.

All medications and presentations available in 
Colombia for the management of T2DM were 
considered. The prescription patterns of noninsu-
lin antidiabetic drugs are shown in Table 2. The 
DHDs of the most commonly used noninsulin 
antidiabetics were, in descending order, met-
formin (DHD: 9.46), empagliflozin (5.53), sitag-
liptin (2.86), linagliptin (2.44), dapagliflozin 
(2.30), vildagliptin (1.67), glimepiride (0.17), gli-
clazide (0.12), glibenclamide (0.10), semaglutide 
(0.04), saxagliptin (0.02), dulaglutide (0.01), 
liraglutide (0.004), lixisenatide (0.001), and 
exenatide (0.0004).

Combination therapy versus monotherapy
Of the included patients identified, 69,055 (44.4%) 
were treated with a single antidiabetic drug, while 
86,326 (55.5%) were being treated with combina-
tions of noninsulin antidiabetic drugs: two drugs in 
48,467 (31.2%), three drugs in 34,828 (22.4%), 
four drugs in 2994 (1.9%), and five drugs in 37 
(0.01). It should also be noted that 24.7% 
(n = 38,340) received some form of insulin.

Metformin alone or in combination was pre-
scribed to 125,738 patients (80.9% of all 
patients), of whom 49.9% used it in combination 
with another antidiabetic drug. Most often it was 
prescribed along with a DPP-4i, followed by an 
SGLT2i (see Table 3).

The most frequently used treatment regimens 
were metformin alone (n = 45,965, 29.5% of all 
patients), followed by metformin plus a DPP-4i 
(n = 18,663, 12.0%). At least 61 different forms 
of antidiabetic combinations were identified 
(including insulins; the regimens used by at least 
200 patients can be seen in Figure 1).

Comedications
Of the population included in the study, 148,936 
(95.9%) were receiving concomitant treatment 
with one or more medications for the most fre-
quent comorbidities that accompany the patient 
with T2DM. A total of 10,448 patients were tak-
ing a single comedication (6.7% of the cases); 
14,628 (9.4%) were taking two, 19,689 (12.7%) 
were taking three, 23,153 (14.9%) were taking 
four, and 81,018 (52.1%) were taking five or 
more. The average number of comedications per 
patient was 4.7 ± 2.6 drugs. The most commonly 
prescribed medications for this group of patients 
were antihypertensives, followed by lipid-lower-
ing, nonopioid and anti-inflammatory analgesics, 
antiulcers, antiplatelet agents, insulins, and thy-
roid hormone (Table 4).

Within the group of antihypertensive drugs, the 
most widely used were angiotensin 2 receptor 
antagonists, followed by diuretics, calcium channel 
blockers, and β-blockers, but 71.8% received some 
inhibitor of the renin–angiotensin–aldosterone sys-
tem. The most commonly used lipid-lowering 
drugs were statins (72.7%), and 1.0% were pre-
scribed some drug for the treatment of obesity.
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Table 2.  Prescription patterns of noninsulin antidiabetics in a group of 155,381 patients with a diagnosis of type 2 diabetes mellitus 
affiliated with the Colombian health system, 2022.

Antidiabetic drug Patients Prescribed doses (mga/dayb) DDD 
ratio

Female male 
ratio

Mean 
age

Age SD

n % Mean SD Mode

Any metformin 125,738  

  Metformin tablet 850 mg 44,631 28.7 1203.47 493.21 850.00 0.602 1.56 67.61 12.1

  Metformin tablet 500 mg 13,459 8.7 604.15 250.94 500.00 0.302 1.85 66.96 12.44

  Metformin tablet 1000 mg 7949 5.1 1575.11 505.02 2000.00 0.788 1.31 65.80 11.72

 � Metformin extended-release tablet 
850 mg

6938 4.5 1218.85 487.47 850.00 0.609 1.48 65.90 11.6

 � Metformin extended-release tablet 
1000 mg

2012 1.3 1550.01 624.81 2000.00 0.775 1.68 65.89 12.03

 � Metformin extended-release tablet 
500 mg

838 0.5 582.02 201.44 500.00 0.291 1.99 65.93 13.33

 � Metformin extended-release tablet 
750 mg

737 0.5 936.91 338.51 750.00 0.468 1.96 64.45 13.41

 � Metformin oral solution 
500 mg/5 ml/240 ml

5 0.0 1248.00 414.15 800.00 0.624 0.25 68.60 24.6

Any DPP-4i 74,228  

  Linagliptin-coated tablet 5 mg 16,237 10.4 5.14 1.00 5.00 1.028 1.42 73.14 11.8

 � Sitagliptin/metformin-coated tablet 
50 + 1000 mg

16,085 10.4 93.36 16.95 100.00 0.9336 1.37 64.59 10.97

 � Vildagliptin/metformin-coated tablet 
50 + 1000 mg

9079 5.8 93.17 18.03 100.00 0.9317 1.42 63.52 11.07

  Sitagliptin-coated tablet 50 mg 6535 4.2 75.90 36.49 50.00 0.759 1.75 67.34 11.81

  Vildagliptin coated tablet 50 mg 5815 3.7 77.40 25.73 100.00 0.774 1.61 66.37 11.48

 � Vildagliptin/metformin-coated tablet 
50 + 850 mg

5025 3.2 88.13 21.04 100.00 0.8813 1.49 63.78 11.62

 � Sitagliptin-coated tablet 100 mg 4888 3.1 103.54 24.36 100.00 1.0354 1.54 65.95 10.9

 � Sitagliptin/metformin-coated tablet 
50 + 850 mg

4256 2.7 88.13 21.37 100.00 0.8813 1.60 65.31 11.77

 � Linagliptin/metformin-coated tablet 
2.5 + 1000 mg

3890 2.5 5.02 0.43 5.00 1.004 1.17 67.18 11.25

 � Sitagliptin/metformin extended-
release tablet 50 + 1000 mg

2306 1.5 91.66 24.65 100.00 0.9166 1.23 66.13 10.73

 � Linagliptin/metformin-coated tablet 
2.5 + 850 mg

1803 1.2 5.01 0.17 5.00 1.002 1.38 69.21 11.57

 � Vildagliptin/metformin-coated tablet 
50 + 500 mg

638 0.4 84.66 23.61 100.00 0.8466 1.71 65.91 12.67

 � Sitagliptin/metformin extended-
release tablet 100 + 1000 mg

565 0.4 112.25 32.14 100.00 1.1225 1.55 66.51 11.65

 � Sitagliptin-coated tablet 25 mg 537 0.3 28.42 12.86 25.00 0.2842 1.49 67.93 12.08

(Continued)
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Antidiabetic drug Patients Prescribed doses (mga/dayb) DDD 
ratio

Female male 
ratio

Mean 
age

Age SD

n % Mean SD Mode

 � Saxagliptin/metformin extended-
release tablet 5 + 1000 mg

123 0.1 6.03 2.02 5.00 1.206 1.80 70.11 9.88

  Saxagliptin coated tablet 5 mg 116 0.1 5.53 2.13 5.00 1.106 1.04 69.00 9.76

 � Saxagliptin/metformin extended-
release tablet 2.5 + 1000 mg

8 0.0 2.58 1.78 1.88 0.516 1.67 67.25 8.83

Any SGLT2i 67,591  

  Empagliflozin-coated tablet 25 mg 22,194 14.3 25.34 3.57 25.00 1.448 1.36 65.75 11.15

  Dapagliflozin-coated tablet 10 mg 16,900 10.9 10.19 1.64 10.00 1.019 1.18 66.98 12.08

  Empagliflozin-coated tablet 10 mg 10,954 7.0 10.36 2.32 10.00 0.592 1.14 68.60 11.99

 � Empagliflozin/metformin tablet 
12.5 + 1000 mg

9099 5.9 23.06 4.49 25.00 1.318 1.18 64.95 10.91

 � Dapagliflozin/metformin extended-
release tablet 5 + 1000 mg

4738 3.0 9.35 2.08 10.00 0.935 1.37 63.63 11.05

 � Empagliflozin/metformin tablet 
12.5 + 850 mg

3386 2.2 21.75 5.42 25.00 1.243 1.25 65.64 11.59

 � Dapagliflozin/metformin extended-
release tablet 10 + 1000 mg

3218 2.1 11.27 3.45 10.00 1.127 1.28 65.89 11.55

 � Empagliflozin/linagliptin-coated 
tablet 25 + 5 mg

1704 1.1 25.41 2.98 25.00 1.452 1.54 69.79 11.74

 � Empagliflozin/linagliptin-coated 
tablet 10 + 5 mg

572 0.4 10.52 2.32 10.00 0.601 1.26 72.77 11.66

Any GLP1-ra 11,264  

 � Semaglutide (0.5–0.25 mg) injectable 
solution 1.34 mg/ml/1.5 ml

4227 2.7 0.550 0.220 0.500 0.7143 1.692 62.950 11.71

 � Liraglutide/degludec insulin pen 
3.6 + 100 mg + ui/ml/3 ml

3345 2.2 0.980 0.340 0.720 0.6533 1.802 64.500 11.28

 � Semaglutide (1 mg/blue box) 
injectable solution 1.34 mg/ml/3 ml

1156 0.7 1.080 0.280 1.000 1.4026 1.575 62.070 11.7

 � Dulaglutide (3 mg/ml) injector 
1.5 mg/0.5 ml

1145 0.7 1.510 0.170 1.500 1.3482 1.462 65.210 11.04

 � Liraglutide prefilled pen 6 mg/
ml/3 ml

1135 0.7 1.880 0.530 1.800 1.2533 1.609 62.940 12.18

 � Glargine insulin/lixisenatide pen 
100 + 33 ui + mcg/ml/3 ml

407 0.3 11.440 3.280 10.000 0.5720 1.678 64.440 10.72

 � Glargine insulin/lixisenatide pen 
100 + 50 ui + mcg/ml/3 ml

344 0.2 13.680 4.470 15.000 0.6840 1.567 64.000 10.95

 � Dulaglutide (1.5 mg/ml) pen 
0.75 mg/0.5 ml

252 0.2 0.750 0.020 0.750 0.6696 1.625 66.620 11.4

 � Exenatide prefilled pen 2 mg/0.85 ml 41 0.0 2.000 0.000 2.000 0.9990 1.278 66.290 10.64

Table 2.  (Continued)

(Continued)
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Table 3.  Groups of noninsulin antidiabetics and main types of comedications of 155,381 patients with a diagnosis of diabetes 
mellitus under treatment, in Colombia, 2022.

Group Number % Number in 
combination

% combination 
therapy (oral 
or GLP1-ra)

% main types of comedications

Antihypertensives Statins Nonopioid 
and anti-
inflammatory 
analgesics

Anti-
aggregants

Thyroid 
hormone

ARNI

Metformin

 � Presentations 
alone

71,646 46.1 23,464 32.7 81.3 74.1 44.1 33.6 21.4 0.8

 � Combined 
presentations

59,573 38.3 59,573 100.0 70.4 72.0 36.0 31.4 14.3 1.3

 � Use of any 
metformin

125,738 80.9 77,556 61.7 76.4 73.0 40.4 32.5 18.2 1.0

DPP-4i 74,228 47.8 63,721 85.8 72.0 70.9 37.5 30.9 15.3 1.1

SGLT2i 67,591 43.5 58,179 86.1 76.6 76.6 37.2 36.5 17.3 7.1

GLP1-ra 11,264 7.2 10,558 93.7 78.9 79.4 40.0 38.0 20.2 2.4

Sulfonylureas 3813 2.5 3565 93.5 68.4 72.5 36.2 30.7 10.4 0.5

ARNI, angiotensin receptor–neprilysin inhibitor; DPP-4i, dipeptidyl peptidase type 4 inhibitors; GLP1-ra, glucagon-like peptide-1 receptor agonists; 
SGLT2i, sodium-glucose cotransporter type 2 inhibitors.

Antidiabetic drug Patients Prescribed doses (mga/dayb) DDD 
ratio

Female male 
ratio

Mean 
age

Age SD

n % Mean SD Mode

  Exenatide prefilled pen 2 mg 10 0.0 2.000 0.000 2.000 0.9990 0.667 57.600 13.04

Any sulfonylurea 3813  

  Glibenclamide tablet 5 mg 1603 1.0 6.82 2.74 5.00 0.682 1.56 64.67 10.86

  Gliclazide-coated tablet 60 mg 1169 0.8 66.51 18.67 60.00 1.1085 1.74 64.26 10.67

  Glimepiride tablet 2 mg 595 0.4 2.51 0.97 2.00 1.255 1.42 63.54 10.71

  Glimepiride tablet 4 mg 375 0.2 4.40 1.21 4.00 2.2 1.47 65.31 10.78

 � Glimepiride/metformin-coated tablet 
2 + 1000 mg

106 0.1 3.50 1.23 4.00 1.75 1.00 63.26 10.4

 � Glimepiride/metformin-coated tablet 
4 + 1000 mg

23 0.0 5.91 2.04 4.00 2.955 1.09 67.78 10.23

 � Glimepiride/metformin-coated tablet 
2 + 500 mg

16 0.0 2.88 1.26 2.00 1.44 1.67 68.81 10.58

 � Glimepiride/metformin 
orodispersible tablet 4 + 1000 mg

12 0.0 6.19 1.94 7.47 3.095 1.40 66.08 8.66

 � Glimepiride/metformin extended-
release tablet 2 + 500 mg

7 0.0 2.29 0.76 2.00 1.145 1.33 59.57 9.64

aLixisenatide doses are presented in micrograms.
bThe doses of dulaglutide, exenatide, and semaglutide are weekly.
DDD, defined daily dose; DPP-4i, dipeptidyl peptidase type 4 inhibitors; GLP1-ras, glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-
glucose cotransporter type 2 inhibitors.

Table 2.  (Continued)
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Table 4.  Medications most frequently used for comorbidities in a group of 155,381 patients diagnosed with 
diabetes mellitus in Colombia, 2022 (includes different insulins).

Group of drugs Number of patients 155,381 %

Antihypertensive 120,003 77.2

  Angiotensin 2 receptor antagonist 92,501 59.5

  Thiazide diuretics 57,364 36.9

  Calcium channel blockers 52,912 34.1

  β-blocker 41,262 26.6

  Angiotensin-converting enzyme inhibitor 20,182 13.0

  Aldosterone receptor antagonist 11,323 7.3

Hypolipidemics

  Statins 113,022 72.7

  Others hypolipidemics 8070 5.2

Nonopioid and anti-inflammatory analgesics 62,139 40.0

Antiulcerants 60,289 38.8

Antiaggregants 51,879 33.4

Insulin 38,340 24.7

Figure 1.  Combinations and antidiabetic treatment schemes most frequently used by a group of 155,381 patients with type 2 
diabetes mellitus from Colombia, 2022.

(Continued)
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Figure 2.  Comparison of the frequency of use of the most used antidiabetics for the treatment of group of 
155,381 patients with type 2 diabetes mellitus from Colombia, between 2015 versus 2022.

Group of drugs Number of patients 155,381 %

Thyroid hormone 28,866 18.6

Antidepressants 16,649 10.7

Anticonvulsants 16,164 10.4

Opioids 15,883 10.2

Antihistamines 11,529 7.4

Bronchodilators 9710 6.2

Oral anticoagulants 6391 4.1

Antipsychotics 5854 3.8

Inhaled corticosteroids 5303 3.4

Angiotensin receptor–neprilysin inhibitor 5049 3.2

Anti-dementia 2238 1.4

Antiparkinsonians 1144 0.7

Liraglutide (presentation for obesity) 1017 0.7

Others obesity 439 0.3

Table 4.  (Continued)
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Comparison with study of antidiabetic patterns 
in Colombia 2015 versus 2022
The proportion of use of any metformin did not 
change between 2015 and 2022, but the use in 
combination with noninsulin antidiabetics 
increased, while its combination with insulins 
decreased. Marked changes in the DPP-4i, 
SGLT2i, and GLP1-ra rates were observed, with 
variable proportions of increased dispensing. The 
use of sulfonylureas and insulins was reduced at 
this time (Figure 2).

Discussion
This study identified the prescription patterns of 
noninsulin antidiabetics in patients with a diagno-
sis of T2DM affiliated with the Colombian health 
system. The patterns reflect the changes that have 
occurred after the introduction of new technolo-
gies such as SGLT2is and GLP1-ras, which open 
prospects for cardiovascular and renal protection 
in this group of people. These findings may be 
useful to treating physicians, health administra-
tors, and those who draw up health policies since 
they collect information on individuals distrib-
uted throughout the country affiliated with the 
contributory and subsidized regimes, who have 
prescriptions made by general practitioners and 
specialists.

The mean age identified in this analysis agrees 
with findings in other countries in terms of mean 
age (67.1 vs 65.7 years),20,21 though it is lower 
than reported in patients with T2DM from north-
ern Italy (75.1 years)22 and greater than that 
found in Mexico (56.0 years).23 Our cohort’s pro-
portion of women (59.2%) was similar to the 
59.5% reported in the United States24 but dif-
fered from that in Japan (42.5%),21 Italy 
(45.1%),22 and France (46.8%).20 In addition, 
the presence of cardiovascular-type comorbidities 
such as arterial hypertension is similar to reports 
from Japan (67.6% vs 72.0%),21 and the rate of 
chronic kidney disease is similar to that reported 
in Italy (6.3% vs 7.3%)22 and Colombia (7.5%),25 
but the rate of heart failure is much lower than 
that reported in Japan (9.2%)21 and Italy 
(11.8%).24 These similarities and differences can 
be related to the groups of patients selected in 
each country, access to health services, and the 
sociodemographic differences of each study.

Information on the consumption of antidiabetics 
according to DHD is relevant for making 

comparisons between countries and at different 
times. Unfortunately, despite being a recommen-
dation of the World Health Organization, they 
are not routinely reported by different research-
ers, and it was not possible to contrast their pre-
scriptions in Colombia with those of other parts 
of the world. What is clear is that metformin, 
empagliflozin, and some DPP-4 predominate, as 
in other countries.21,22,24 The relationship between 
the mean dose and DDD for most antidiabetics 
was close to 100%, though in the case of met-
formin, it fell from 75% to 60% of the recom-
mended dose in recent years in Colombia,15 
which is striking since metformin is still the most 
widely used drug but at lower doses, which may 
be related to its gastrointestinal tolerability or to 
its increasing use in combination with other anti-
diabetics, which leads the clinician to reduce the 
concentration to ensure that the patient can toler-
ate it and take it with adequate adherence.26

Even the most recent guidelines for the manage-
ment of T2DM propose starting with changes in 
lifestyle and, concomitantly, the use of certain 
antidiabetic drugs in monotherapy according to 
the presence or absence of atherosclerotic cardio-
vascular disease, high cardiovascular risk, heart 
failure, or chronic kidney disease.5 In this analy-
sis, fewer than half of the patients were prescribed 
one drug, while the most common number of 
noninsulin drugs was two, followed by three. The 
most common combinations were metformin 
associated with some DPP-4i or SGLT2i, similar 
to the trends in Japan in the last decade.27 The 
high number of drug combinations identified in 
this group of patients is striking. It may be a 
reflection of the difficulties that clinicians have in 
achieving metabolic control in certain cases due 
to the lack of adherence to the recommendations 
of the clinical practice guidelines and the diversity 
of drugs available today for the treatment of 
T2DM.28

Though an increasing trend in the use of GLP1-
ras and SGLT2is was evident, reflecting the tran-
sition toward therapies that offer advantages that 
go beyond the metabolic control of glucose, such 
as reducing the risk of cardiovascular events and 
the progression of renal function deterioration in 
patients suffering from T2DM, the predomi-
nance of DPP-4is is striking, since these offer no 
advantages in T2DM beyond glucose reduc-
tion.5,27,29,30 This may reveal some level of clinical 
inertia on the part of physicians to prescribe new 
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drugs even if they have shown therapeutic advan-
tages.28,31 In countries such as the United States 
and Japan, the use of insulin has remained stable 
over the last few years.24,27 Here, a reduction of 
insulins from 33.3% in 2015 to 24.7% in 2022 
was evident, which may be associated with patient 
preferences, fear of injecting insulin, and the 
introduction of new therapeutic groups for oral 
use. The reduction of the use of sulfonylureas or 
other antidiabetics such as glitazones, acarbose, 
and meglitinides has occurred in other coun-
tries21,22 and here, which must be associated with 
the lack of recommendation by the clinical prac-
tice guidelines that leave them as last-line options5 
or to the growing evidence of worse cardiovascu-
lar outcomes among its users than among those 
who take GLP1-ras and SGLT2is32 and the fact 
that sulfonylureas are associated with weight gain, 
a situation that must be avoided at present. The 
current recommendations for adults over 65 years 
of age, such as the Beers criteria of the American 
Geriatrics Society, also suggest avoiding these 
drugs in this population.26,33 However, it should 
be taken into account that in countries such as 
France and Mexico, sulfonylureas continue to be 
used frequently.20,23 It should be taken into 
account that Resolution 2292 of 2021 of the 
Ministry of Health of Colombia included all non-
insulin antidiabetics (including the new GLP1-
ras, SGLT2is) for the treatment of DM, which 
allows their use in all patients, whose physician 
will consider it necessary, according to clinical 
practice guidelines.34

This work has some limitations related to its 
observational nature, as the only source of infor-
mation was data from medical formulas and drug 
dispensing records. There were no clinical or par-
aclinical results that would let us identify the 
degree of control of T2DM in each case and that 
may have guided the decision of doctors to select 
the antidiabetic drugs for each of their patients. In 
addition, this study collected information from 
people affiliated with a health system, who have 
their own particular characteristics. This may 
prevent the extrapolation of the analyses to other 
contexts. By selecting patients adhering to treat-
ment for 3 months, some who had just started 
antidiabetic drugs in the last 2 months and who 
may have had new formulations could have been 
excluded. Furthermore, given that the clinical 
records were not verified, it is possible that a pro-
portion of patients receiving metformin alone 
were using it for diagnoses other than T2DM, 

such as prediabetes, gestational diabetes, polycys-
tic ovary disease, or even weight loss. A major 
strength of the study is its real-world evidence of 
the updated use of antidiabetics in a large number 
of patients affiliated with a health system that pro-
vides all health technologies. Another related 
strength is related to the fact that the universe of 
patients with antidiabetic prescriptions was taken 
and not a sample of them.

Conclusion
Treatment of T2DM in this group of patients 
from Colombia has undergone important changes 
in recent years, with the introduction and use of 
new antidiabetic drugs that offer cardiovascular 
and renal benefits such as GLP1-ras and 
SGLT2is, but metformin continues to be the fun-
damental pillar of the management of most 
patients, alone or in combination with DPP-4is, 
SGLT2is, and insulins. In addition, there was a 
significant reduction in the use of sulfonylureas 
and insulins, although the proportion of patients 
treated with combined antidiabetic therapy 
increased. Given that a significant proportion of 
the patients analyzed also had arterial hyperten-
sion and other cardiovascular risk conditions, it is 
important to consider the assessment of said risks 
and the choice of medications aiming at meta-
bolic control but that also offer benefits such as 
the reduction of cardiovascular events, the main 
generators of mortality among patients suffering 
from T2DM.
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