ORIGINAL PAPER

Clinical presentation and treatment of type
2 diabetes in young adults in a Colombian

hospital

Dieco JULIAN FALON-GuUzMAN, JUAN DIEGO VILLEGAS-SUAREZ, JULIANA CARDONA-CARDONA,
SANTIAGO CARDONA-CARDONA, SEBASTIAN QUINTERO-LOPEZ, JUAN DANIEL CASTRILLON-SPITIA,
GLORIA MARIA GoNzALEZ-MORENO ¢ PEREIRA (CoLOMBIA)

DOIL: https://doi.org/10.36104/amc.2021.1902

Abstract

Introduction: type 2 diabetes mellitus (T2DM) is the most common type of diabetes, generally
occurring in adults. However, there are reports which describe it in adolescents and young adults.
Objective: to describe the clinical characteristics and treatment of type 2 diabetes in young

adults in a Colombian hospital.

Materials and methods: a cross-sectional study from 2017 to 2019 which included young

adult patients between 18 and 40 years old with T2DM who were seen at Hospital Santa Mdnica
in Dosquebradas, Colombia. The unit of analysis was the medical charts. Sociodemographic, clini-
cal, pharmacological and metabolic control (HbAlc < 7.0%) variables were included. Descriptive
analyses were performed, and binary logistic regression was applied (p<0.05).

Results: 124 patients were identified, 83 (70.0%) of whom met the inclusion criteria, with a mean
age of 33.7 £ 5.3 years. Some 28 patients were obese (33.7%). In addition, 21 patients (25.3%) had
metabolic control. The most frequently used medications were metformin in 64 patients (77.1%),
followed by insulin in 46 patients (55.4%). It was determined that 51 of these patients (61.4%) were
compliant with treatment. No patients received triple therapy as a therapeutic strategy. Patients with
diabetic retinopathy had a probable association with having the disease controlled at the time of the
study (P=0.048, OR:0.130; 95%CI:0.017-0.987).

Conclusions: young adult patients have poor metabolic control and frequent use of insulins.
(Acta Med Colomb 2021; 46. DOI: https://doi.org/10.36104/amc.2021.1902).
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Introduction

Type 2 diabetes mellitus (T2DM) is a chronic disease
which is caused by the pancreas being unable to produce
sufficient insulin or by peripheral resistance to its action,
leading to high blood glucose (1). Currently, diabetes may
be divided into type 1 diabetes (T1DM), T2DM, gestational
diabetes and specific types of diabetes (2). This hypergly-
cemia leads to complications in various target organs such
as the heart, blood vessels, eyes, and kidneys, among others
(2). Type 2 diabetes mellitus is the most common type of
diabetes, usually occurring in adults; however, there are
reports describing it in adolescents and young adults (3, 4).

Based on information from the International Diabetes
Federation (IDF),in 2015, there were an estimated 415 mil-
lion adults between 20-79 years old with T2DM worldwide,
of whom 193 million were undiagnosed. In addition, in
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South and Central America, there were approximately 29.6
million patients with T2DM, which are expected to reach
48.8 million in 2040 (4). The global prevalence in patients
between 20 and 79 years old is 8.8%, and it is expected that
in 2040 it will be 10.4% (4). In Colombia, there is an esti-
mated 8.0% prevalence of T2DM, and approximately 30%
of these people are unaware of their illness (4).

A large survey in China showed that the percentages of
adults under the age of 40 with diabetes and prediabetes
are around 5.7 and 44.0%, respectively (5). The global
prevalence of early onset diabetes mellitus is known to
have increased due to sedentary lifestyles, little physical
activity and other unmodifiable factors such as female sex,
age, and family history of the disease, among others (5). In
addition, the evidence shows that T2DM in young people
behaves more aggressively, which leads to the premature
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development of complications, lower quality of life and
cardiovascular effects at an earlier age, projecting T2DM in
young people as a public health problem (6, 7).

There are no reports in Colombia characterizing the
signs, symptoms, treatment and metabolic control of young
patients with T2DM. Therefore, we proposed to character-
ize the clinical and therapeutic variables of young adults
(18-40 years old) with T2DM in a secondary care hospital
in the city of Dosquebradas, Colombia, from 2017 to 2019.

Methods

This was a quantitative, observational, descriptive
cross-sectional study which included young adult patients
(understood to be those 18 to 40 years old) of either sex,
with T2DM, who were seen at Hospital Santa Ménica in
the city of Dosquebradas (Colombia), from January 1,
2017, to August 3, 2019. To be included, patients had to
belong to and be active in the T2DM follow up program
at the institution and have at least one measurement of
glycosylated hemoglobin (HbAlc). Those who care for
patients in the T2DM program are general practitioners
dedicated exclusively to the program, covering all patients
with a confirmed diagnosis of the disease, regardless of
their metabolic status.

The exclusion criteria were patients who did not have
a clearly defined T2DM diagnosis in the clinical chart or
those with type 1 diabetes, as well as pregnant women with
gestational diabetes.

The unit of analysis was the patients’ clinical charts,
from which the data were obtained. A data collection tool
was created in the Epi Info 7.0 program with single choice
options to limit information bias. The variables included in
the study were:

* Sociodemographic: sex, educational level, age (in
years).

e Clinical: obesity, glycosylated hemoglobin (HbA1C),
comorbidities, T2DM complications (description in the
medical chart of the presence or absence of a confirmed
diagnosis of disease complications).

¢ Treatment: oral antidiabetic medications (name, dose in
mg/day), insulins (name of the insulin, dose in IU/day),
sulfonylureas (name, dose in mg/day), DPP4 inhibitors
(name, dose in mg/day), GLP-1 analogues (name, dose
in pg/dia).

Patients with metabolic control were those whose HbA 1c
was less than 7.0 mg/dL. In addition, patients compliant
with treatment were those whose physician specifically
noted in the medical chart whether they adhered to treatment
according to the Morisky Green criteria (8) for evaluating
medication compliance.

The SPSS version 23 program for Windows (IBM, USA)
was used for data analysis. Descriptive statistics, such as
average, standard deviation, minimum and maximum values,
confidence intervals for continuous variables and percent-
ages for categorical variables, were used. Chi-square tests

were run to compare categorical variables; p values, OR and
confidence intervals were included. A binary logistic regres-
sion model was applied, with the dependent variable being
whether the patient had metabolic control (yes/no), and the
independent variables being those which were statistically
significantly associated in the bivariate analyses. The level
of statistical significance was set at p<0.05. A p less than
0.05 was established for information bias and confounding
bias, being stricter than the Hosmer Lemeshow criterion
to reduce overestimation of the results, and an appropriate
analysis for categorical variables was employed.

This study was endorsed by the Research Ethics Commit-
tee of the Fundacién Universitaria Auténoma de las Améri-
cas in the category of no-risk research. Approval was also
obtained from the Scientific and Patient Safety Committee
at the hospital. Likewise, the principles established by the
Declaration of Helsinki (9) were followed.

Results
Atotal of 124 patients were found during the study period,
83 (70%) of whom met the inclusion criteria. There were
59 women (71.1%). Fifty-seven patients were in the 31 to
40-year-old age group (68.7%). The population’s sociode-
mographic characteristics are described in Table 1.

Clinical characteristics

There were 11 patients (13.3%) with diabetic nephropa-
thy; in addition, five patients had diabetic retinopathy
(6.0%), three had diabetic neuropathy (3.6%) and diabetic
foot was reported in two patients (2.4%). At the first follow
up visit, 21 patients (25.3%) had an HbAlc less than 7%,
while at the second follow up visit, 45 patients had an HbAlc
reported (52.9%) and, of these, 17 had metabolic control
(37.7%). The main clinical characteristics of the population
are described in Table 2.

Treatment

Regarding the adherence of each patient to treatment, as
described by the physicians, 51 were reported to be adherent
(61.4%). Recommendations to change to healthy lifestyles
were found in the medical charts of 73 patients (87.9%), as
part of the nonpharmacological treatment. Treatment was
also found to include the concomitant use of biguanides and
insulin in 34 patients (40.9%), biguanides and sulfonylureas
in four patients (4.8%), and biguanides and GLP-1 analogues
or DPP4 inhibitors in one and two patients, respectively
(1.2 and 2.4%), along with four cases of concomitant use
of insulin and sulfonylureas (4.8%). No patients had triple
therapy as a therapeutic strategy. The use of medications for
treating T2DM is described in Table 3.

In addition, it was more likely for patients with HbAlc
>9% to be prescribed insulin (p=0.001; OR:5.571, 95%CI:
2.033-15.271), both long-acting (P=0.002; OR:4.083,
95%CI: 1.608-10.372) as well as short-acting (P=0.009;
OR:3.415,95%CI: 1.345-8.675). There was no association
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between using or not using oral hypoglycemic agents and
the patients’ HbAlc levels.

Multivariate

Abinary logistic regression of having or not having meta-
bolic control against the significantly associated variables
on the bivariate analyses showed that patients with diabetic
retinopathy had a probable association with having disease
control at the time of the study. The results of the binary
logistic regression are described in Table 4.

Discussion

This study documented the clinical characteristics of,
and treatment prescribed for, young adults with T2DM at a
secondary care hospital in Colombia. These data can provide
better guidance on potential gaps in this population’s medi-
cal treatment, showing a possible approach in this group of
patients which differs from that recommended by the clinical
practice guidelines.

As reported in the literature, being a woman, and espe-
cially being a young patient, is considered to be a risk factor
for T2DM (10). One study reported that this disease ranges
from 60 to 80% for this population (11), similar to what is
described in the current study. This should lead to a reas-
sessment of the strategies for early detection of women at
high risk for diabetes; one of these could be actively seeking
prediabetes in young women.

The known risk factors for developing T2DM also include
obesity, smoking, metabolic syndrome and arterial hyperten-
sion (12). These were frequently found in the current study’s
population; for smoking, the proportion of patients who were
smokers exceeded the national figure (Colombia = 12.8%),
and was even greater than the departmental percentage
(Risaralda = 17.3%) (13). The proportion of patients with
arterial hypertension was greater than that reported in other
populations, including neighboring cities, in studies of the
general population (14).

The foregoing shows that the study patients had risk fac-
tors that should be addressed, seeking to not only control
T2DM, but also reduce its related complications. Healthcare
professionals should be reminded that the first step in T2DM
treatment is lifestyle changes, which were frequent in this
report; therefore, the search for reasons to explain the poor
metabolic control and frequent use of insulins should be
explored in future studies, including follow up of adherence
to these non-pharmacological measures.

The proportion of obesity was greater than that of the
general Colombian population (16.5%) (15), as one out of
three patients was obese, adding elements to the description
of a population with multiple risk factors for the disease. In
young patients, an unhealthy lifestyle, or poor adherence
or a different response to appropriate treatment may be the
reason for the frequent use of insulins, which is related to
an earlier onset of complications (16). Lifestyle changes
are the main characteristic for treating and achieving better

Acta Med Colomb 2021; 46
DOI: https://doi.org/10.36104/amc.2021.1902

Table 1. Sociodemographic characteristics of 83 patients under the age of 40 with T2DM.

Variables | Frequency | Percentage

Sex

Male | 24 | 289

Educational level

No studies 23 27.7
Primary 45 542
High School 4 4.8
Technical 3 3.6
University 8 9.6
Age (mean/SD) years 33.7/53
Smoking 16 19.2

SD: standard deviation.

Table 2. Clinical characteristics of 83 patients under the age of 40 with T2DM.

Variable N %
Obesity
BMI > 30 28 337
BMI (mean/SD) kg/m? 28.0/6.3
HbAlc (mean/SD) % 8.9/29
Follow up HbAlc (mean/SD) % 8.6/2.6
Comorbidities
Hypertension 36 434
Dyslipidemia 18 21.7
Hypothyroidism 15 18.1
Coronary disease 5 6.0
Cerebrovascular accident 1 12
Others 11 132

N: number of observations. BMI: body mass index. SD: standard deviation.
Kg: kilogram. M: square meter. HbAlc: glycosylated hemoglobin.

long-term outcomes in this population (10).

In addition, it is important to mention that the concept of
metabolic syndrome applied to adults (a collection of at least
three risk factors: obesity, hyperglycemia, dyslipidemia and
HTN, elements which are related to insulin resistance), is
not completely adapted to young people, especially children,
which results in a lack of consensus regarding the definition
in this population (17). However, the identification of risk
factors for the diseases included in metabolic syndrome is
appropriate at early ages, keeping the risk factors described
in adults with variations in their cut-off points (18, 19). There
are also screening tools which have already been validated
in Colombia, such as FINDRISC, which includes various
parameters such as abdominal girth and BMI, among others,
to assess the probability of developing T2DM and in which,
if risk is found, nonpharmacological interventions play a
primary role (20). However, it is important to remember
that this tool was validated in people over the age of 18.
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Table 3. Drugs used to treat 83 patients under the age of 40 with T2DM.

Table 4. Binary logistic regression for the variable of metabolic control.

N: number of observations SD: standard deviation. Mg: milligrams. IU: interna-
tional units. NPH: neutral protamine Hagedorn. DPP4: dipeptidyl peptidase-4. GLP1 :
glucagon-like peptide 1.

Villavicencio, a Colombian city, was noted to have a
greater proportion of patients under the age of 50 with
metabolic control (55.8%) than this study’s population (21).
However, a report in Asia showed similar percentages (22). It
is important to mention that little data has been produced on
metabolic control in people under the age of 40; the details
of disease control in these age groups must be identified in
order to develop both diagnostic and therapeutic strategies
for achieving metabolic control.

The use of insulins is recommended as one of the last
links in T2DM treatment, as beta cell function in the pan-
creas becomes compromised, although the last consensuses
by the American Association of Clinical Endocrinologists,
American College of Endocrinology, American Diabetes
Association and European Association for the Study of Dia-
betes, state that it is indicated for first-line treatment if the
HbA1c = 9%, since some studies have shown that intensive
short-term insulin therapy in patients with a recent diagnosis
of T2DM and an HbAlc = 9% has a positive effect on its
pathophysiological mechanisms (23). This could justify the
high use of insulin in this study’s population, seen in patients
with an HbA 1c > 9%; however, this should be personalized
and treatment with oral hypoglycemics prioritized over
insulin treatment (20).

While various T2DM treatment guidelines indicate that
these patients may be treated with metformin and insulins,

Variable N % Variable » oR 95% C.I.
Biguanides Lower Upper
Metformin 64 771 Sex 0.070 0350 0.112 1.089
Dose (mean/SD) mg 1,645.1/736.0 Adherent to treatment 0078 0.309 0.084 1.140
Insulins 46 554 Retinopathy 0.048 0.130 0017 0.987
Basal 37 440
Insulins 0.090 2,669 0858 8.298
Dose (mean/SD) U 15.4/6.9
Constant 0.200 3.868
Glargine 32 38.0
Degludec 2 23 P: probability value. OR: odds ratio. C.I.: confidence interval.
NPH 2 23
Detemir 1 1.1
Prandial 27 32.1 the American Diabetes Association guidelines recommend
Dose (mean/SD) IU 23/11.3 using insulins as first-line treatment in patients with an
HbAlc >10%, patients on triple therapy without metabolic
Glulisine 2 201 control, patients with increased catabolism or ketoacidosis
Aspart 4 47 or in those who have variants of mixed TIDM and T2DM,
Cristallines ! t among others, but it is clear that age is not included as a
Sy factor for beginning insulin (24).
Glibenclamide 4 438 Furthermore, the prescription of more analogue than
DPP4 inhibitors conventional insulins is notable, which is justified when
Sitagliptin 2 24 there are adverse reactions such as hypoglycemia or lack of
GLP! analogues 1 12 glycemic control (among others) with conventional insulins,

as, beyond these considerations, there is no evidence of
greater efficacy or cost-effectiveness in the use of analogues
over conventional insulins (25 - 31).

Likewise, it should be remembered that in the last few
years, sulfonylureas, especially glibenclamide, have been rel-
egated by other antidiabetics to third-line medications (2, 20).
Although sulfonylureas have a good impact on the reduction
of HbAlc (1.5% 2%), they cause multiple adverse reactions
such as hypoglycemia, along with reports of significant im-
pacts on smooth muscle and the myocardium (sulfonylurea
receptors 2A and 2B), and are also contraindicated in kidney
disease (32, 33). If this drug group is used, glimepiride or
gliclazide should be selected, due to a lower rate of adverse
reactions to these drugs and their pharmacodynamic differ-
ences with glibenclamide (2, 20).

The limitations of this study include the fact that the data
came from clinical charts which may have had writing errors
or expressions that do not allow the attending physician’s
intention to be adequately interpreted. Also, it was not pos-
sible to determine who diagnosed the T2DM complications
which were described in the medical charts. In addition, it
should be noted that a second HbAlc was not taken into
account as an inclusion criterion; therefore, its change be-
tween office visits or the possible impact of the prescribed
treatments could not be assessed in the whole population.
We should also mention the number of patients included,
which is small and limits the reach and generalization of the
results. However, after conducting the literature search, we
can affirm that it is the first study characterizing a population
under the age of 40 with T2DM in Colombia, with a two-year
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retrospective observation, which is a strength of this paper.

In conclusion, we report that patients with T2DM under
the age of 40 have poor metabolic control, scant ordering of
nonpharmacological measures and frequent use of insulins,
despite the fact that their treatment does not differ from that
of the older population, based on the recommendations of
various clinical guidelines. New studies should be performed
in the young Colombian population, exploring the differ-
ences in available treatments and the impact these may have
on metabolic control and the patients’ prognosis.

Acknowledgements
We would like to thank professors Andrés Gaviria Mendoza, Paula Andrea Moreno
and Alexandra Agudelo Ramirez for their contributions to this paper.

References
1. Organizacion Mundial de la Salud. Definition, diagnosis and classification
of diabetes mellitus and its complications. OMS [Internet]. 1999 [citado el 27
de febrero de 2020]: 1-66. Disponible en: https://apps.who.int/iris/bitstream/
handle/10665/66040/WHO_NCD_NCS_99.2 pdf?sequence=1&isAllowed=y

2. American Diabetes Association. Standards of Medical Care in diabetes. ADA
[Internet]. 2020 [citado el 27 de febrero de 2018];43(1):1-2. Disponible en:https://
care.diabetesjournals.org/content/diacare/43/Supplement_1/S1 full pdf

3. Gomez-Huelgas R. Ensayo clinico para mantener el control glucémico en
jovenes con diabetes tipo 2. Rev Clin Esp. 2012;212(10):500. doi: 10.1016/j.
rce.2012.07.015

4. International Diabetes Federation. Atlas de la Diabetes de la IDF.IDF [Internet]
2019 [ citado el 27 de febrero de 2018]:1-180. Disponible en: https://diabetesatlas.
org/upload/resources/material/20200302_133352_2406-IDF-ATLAS-SPAN-
BOOK .pdf

5. Pan J, Jia W. Early-onset diabetes: an epidemic in China. Front Med.
2018;12(6):624-633. doi: 10.1007/s11684-018-0669-1.

6. Lascar N, Brown J, Pattison H, Barnett AH, Bailey CJ, Bellary S. Type 2 diabe-
tes in adolescents and young adults. Lancet Diabetes Endocrinol.2018;6(1):69-80.
doi: 10.1016/52213-8587(17)30186-9.

7. Nadeau KJ, Anderson BJ, Berg EG, Chiang JL, Chou H, Copeland KC, et
al. Youth-Onset Type 2 Diabetes Consensus Report: Current Status, Challenges,
and Priorities. Diabetes Care. 2016;39(9):1635-42. doi: 10.2337/dc16-1066.

8. Morisky, D, Green L, Levine D. Concurrent and Predictive Validity of a Self-
reported Measure of Medication Adherence. Medical Care. 1986;24: 67-74.

9. World Medical Association. Ethical Principles for Medical Research In-
volving Human Subjects. WMA [Internet]. 2013 [citado el 23 de agosto de
2020];310(20):1-4. Disponible en: https://www.wma.net/wp-content/up-
loads/2016/11/DoH-Oct2013-JAMA pdf

10.Magliano DJ, Sacre JW, Harding JL, Gregg EW, Zimmet PZ, Shaw JE.
Young-onset type 2 diabetes mellitus - implications for morbidity and mortality.
Nat Rev Endocrinol.2020:1-11. doi: 10.1038/s41574-020-0334-z.

. Khanolkar AR, Amin R, Taylor-Robinson D, Viner R, Warner J, Stephenson
T. Ethnic Minorities Are at Greater Risk for Childhood-Onset Type 2 Diabetes and
Poorer Glycemic Control in England and Wales. Journal of Adolescent Health.
2016;59(3):354-361. doi: 10.1016/j

12. Kyrou L, Tsigos C, Mavrogianni C, Cardon G, Stappen VV, Latomme J, et
al. Sociodemographic and lifestyle-related risk factors for identifying vulnerable
groups for type 2 diabetes: a narrative review with emphasis on data from Europe.
BMC Endocrine Disorders.2020;20(1):134. doi: 10.1186/s12902-019-0463-3

. Ministerio de Salud y Proteccién Social de Colombia. Socializacién del informe
final de evaluacion de necesidades para la ampliacion del Convenio Marco de
Control del Tabaco Cifras Oficiales para Colombia. MinSalud [Internet]. 2007 [
citado el 02 de abril de 2020]:1-3. Disponible en: https://www.minsalud.gov.co/
Documents/General/Cifras-tabaco-Colombia.pdf

—_
—_

)

14. Castrillon-Spitia JD, Franco-Hurtado A, Garrido-Herndndez C, Jaramillo-
Patiio J, Londoiio-Moncada MA, Machado-Alba JE. Utilizacion de farmacos
antihipertensivos, efectividad e inercia clinica en pacientes. Rev. Colomb. Cardiol.

Acta Med Colomb 2021; 46
DOI: https://doi.org/10.36104/amc.2021.1902

2018;25(4):249-256. doi: 10.1016/j.rccar.2017.08.027

15. Ministerio de Salud y Proteccién Social. Guia de prictica clinica para la
prevencion, diagndstico y tratamiento del sobrepeso y la obesidad en adultos.
MinSalud [Internet]. 2016 [citado el 03 de abril de 2020]:1-1020. Disponible
en: http://gpc.minsalud.gov.co/gpc_sites/Repositorio/Conv_637/GPC_obesidad/
GUIA_SOBREPESO_OBESIDAD_ADULTOS_COMPLETA pdf.

16. Hernandez-Ruiz de Eguilaz M, Batlle M, Martinez de Morentin B, San-Cris-
tobal R, Pérez-Diez S, Navas-Carretero S, et al. Cambios alimentarios y de estilo
de vida como estrategia en la prevencion del sindrome metabdlico y la diabetes
mellitus tipo 2: hitos y perspectivas. An. Sist. Sanit. Navar. 2016;39(2):269-289.

17. Magge SN, Goodman E, Armstrong SC. The metabolic syndrome in children
and adolescents: shifting the focus to cardiometabolic risk factor clustering.
Pediatrics 2017;140, €20171603.

18. De Filippo G. Obesidad y sindrome metabdlico. EMC Pediatria.2021;56 (1):1-7,
doi.org/10.1016/S1245-1789(21)44717-7

19. Perreult L. Obesity in adults: Prevalence, screening, and evaluation [internet]:
Pi- Sunyer X;2021 [consultado 27 marzo de 2021]. Disponible en: https://
www.uptodate.com/contents/obesity-in-adults-prevalence-screening-and-ev
aluation?search=obesity&source=search_result&selectedTitle=1~150&usa
ge_type=default&display_rank=1

2

=]

. Ministerio de Salud y Proteccion Social de Colombia. Guia de practica clinica
para el diagndstico, tratamiento y seguimiento de la diabetes mellitus tipo 2 en la
poblacién mayor de 18 afos. MinSalud [Internet]. 2016 [ citado el 04 de abril de
2020]:1-606. Disponible en: http://gpc.minsalud.gov.co/gpc_sites/Repositorio/
Conv_637/GPC_diabetes/DIABETES_TIPO_2_COMPLETA .pdf.

. Pifieros-Garzon FS, Rodriguez-Hernandez JM. Factores de riesgo asociados
al control glucémico y sindrome metabdlico en pacientes con diabetes mellitus
tipo 2. Villavicencio, Colombia. Univ. Salud. 2019;21(1):61-71. Doi: 10.22267/
rus.192101.140

22. Unnikrishnan R, Anjana RM, Anandakumar A, Harish R, Saravanan J, Ali
MK, et al. Younger-onset versus older-onset type 2 diabetes: Clinical profile and
complications. J Diabetes Complications. 2017;31 (6):971-975. doi: 10.1016/].
jdiacomp.2017.03.007 j.

23.Weng J. Short-term intensive insulin therapy could be the preferred option
for new onset Type 2 diabetes mellitus patients with HbAlc>9. J Diabetes.
2017;9(10):890-893. doi: 10.1111/1753-0407.12581.

24. Castillo-Nuiiez Y, Aguilar-Salinas CA. Asociacién Latinoamericana de Diabetes.
Andlogos de insulina: el dilema entre el costo y la efectividad. Revista de la ALAD
[Internet]. 2012 [citado el 27 de febrero de 2020];2(2):236-273. Disponible en:
http://www.revistaalad.com/pdfs/Revista-de-la-Alad-V2N2 pdf#page=13

25. Luo J,Khan NF, Manetti T, Rose J, Kaloghlian A, Gadhe B, et al. implementa-
tion of a Health Plan Program for Switching from Analogue to Human Insulin and
Glycemic Control Among Medicare Beneficiaries With Type 2 Diabetes. JAMA.
2019; 321:374-384. doi: 10.1001/jama.2018.21364.

26. Lipska KJ. Insulin Analogues for Type 2 Diabetes. JAMA.2019;321(4):350-351.
doi:10.1001/jama.2018.21356

27. Calero-Bernal M, Varela-Aguilar J. Diabetes tipo 2 infantojuvenil. Revista
clinica espaiiola. 2018; 218(7): 372-38. doi: 10.1016/j.rce.2018.03.020

28.Yamada T, Kamata R, Ishinohachi K, Shojima N, Ananiadou S, Nom H, et al.
Biosimilar vs originator insulins: Systematic review and meta-analysis. Diabetes
Obes Metab. 2018; 20(7):1787-1792. doi: 10.1111/dom.13291.

29.Shafie AA, Ng CH, Tan YP, Chaiyakunapruk N. Systematic Review of the
Cost Effectiveness of Insulin Analogues in Type 1 and Type 2 Diabetes Mellitus.
Pharmacoeconomics. 2017 ;35(2):141-162. doi: 10.1007/s40273-016-0456-2.

30.Semlitsch T, Engler J, Siebenhofer A, Jeitler K, Berghold A, Horvath K.
(Ultra-)long-acting insulin analogues versus NPH insulin (human isophane insu-
lin) for adults with type 2 diabetes mellitus. Cochrane Database Syst Rev. 2020,
11:CD005613. doi: 10.1002/14651858.CD005613.pub4.

31. Madenidou AV, Paschos P, Karagiannis T, Katsoula A, Athanasiadou E,
Kitsios K, et al. Comparative Benefits and Harms of Basal Insulin Analogues for
Type 2 Diabetes: A Systematic Review and Network Meta-analysis. Ann Intern
Med. 2018; 169(3):165-174. doi: 10.7326/M18-0443.

32. Sanchez, L. P. Sulfonilureas en el tratamiento del paciente con diabetes mellitus
tipo 2. Endocrinologia y Nutricion. 2008; 55(2):17-25. doi: 10.1016/S1575-
0922(08)76259-4.

33. Llinas Castro R, Alvis Estrada L, Mendoza Goez L. Evaluacion de la prescrip-
cion de glibenclamida en diabéticos tipo 2. Salud UIS 49(1):9-15 doi: 10.18273/

revsal.v49n1-2017001.
l: BY

2



