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Abstract

:

Objective: To describe the prescription pattern of antidiabetic and cardiovascular drugs in a cohort of hospitalized older patients with diabetes. Methods: Patients with diabetes aged 65 years or older hospitalized in internal medicine and/or geriatric wards throughout Italy and enrolled in the REPOSI (REgistro POliterapuie SIMI—Società Italiana di Medicina Interna) registry from 2010 to 2019 and discharged alive were included. Results: Among 1703 patients with diabetes, 1433 (84.2%) were on treatment with at least one antidiabetic drug at hospital admission, mainly prescribed as monotherapy with insulin (28.3%) or metformin (19.2%). The proportion of treated patients decreased at discharge (N = 1309, 76.9%), with a significant reduction over time. Among those prescribed, the proportion of those with insulin alone increased over time (p = 0.0066), while the proportion of those prescribed sulfonylureas decreased (p < 0.0001). Among patients receiving antidiabetic therapy at discharge, 1063 (81.2%) were also prescribed cardiovascular drugs, mainly with an antihypertensive drug alone or in combination (N = 777, 73.1%). Conclusion: The management of older patients with diabetes in a hospital setting is often sub-optimal, as shown by the increasing trend in insulin at discharge, even if an overall improvement has been highlighted by the prevalent decrease in sulfonylureas prescription.
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1. Introduction


Diabetes mellitus (DM) is a chronic metabolic disorder characterized by hyperglycemia resulting from defects in insulin secretion, insulin function or both and requires continuous medical care. More than 95% of people with diabetes suffer from type 2 diabetes (T2DM) [1]. This condition may occur at any age, but most frequently arises in middle older age and is largely the result of an unhealthy lifestyle, such as tobacco smoking, inadequate diet and lack of physical activity leading to excess body weight or obesity [1].



It has been estimated that nearly 537 million adults (20–79 years) worldwide live with diabetes and that approximately 6.7 million have died due to diabetes or its complications in 2021, with large differences across different geographical areas [2]. In the same year, the age-adjusted prevalence of diabetes in Europe was about 7.0%, with the highest rate in Turkey and Spain and the lowest in Ireland, while Italy’s rate was 6.4%, which was slightly lower than the European average [2]. Moreover, the proportion of people with undiagnosed diabetes was surprisingly high; about one out of two adults with diabetes were unaware of their condition, with higher percentages across countries with low access to healthcare services [2,3]. In light of the aging population worldwide, this makes diabetes a public health global challenge, with considerable high costs in terms of disabilities and health expenditure.



All in all, more than a quarter of people aged 65 years or more live with diabetes [2]. In this sector of the population, diabetes is frequently accompanied by multiple comorbidities; at least one comorbidity in 60% of cases and four or more in 40% of older people with diabetes [4]; subsequently, this may lead to severe complications and to hospitalizations [5]. Many studies have shown two- to three-fold higher rates of hospital admissions among older patients with T2DM in relation to the general population and longer lengths of hospital stay [6].



In general, according to the current clinical guidelines for diabetes, older adults presenting in good general condition may be managed similarly to younger adults [7,8]. Firstly, a healthy diet and lifestyle are mandatory for better glycemic control, while the beginning of pharmacological treatment is recommended when lifestyle alone is unable to maintain the target glycemic control [8]. Among pharmacologic agents, metformin, unless contraindicated, has the strongest evidence of long-term safety and efficacy and therefore was recommended as the first line of treatment.



In recent years, novel classes of antidiabetic drugs have been introduced in clinical practice due to their good efficacy and safety profile. In particular, glucagon-like peptide-1 receptor agonists (GLP-1-RA) and sodium-glucose co-transporter-2 inhibitors (SGLT-2i) have shown additional benefits in terms of weight loss and blood pressure reduction. This class of agents has also been found to be beneficial for patients with heart failure and to slow the progression of chronic kidney disease, making them particularly attractive for patients with established cardiovascular disease and/or with impaired renal function.



The 2022 American Diabetes Association (ADA) standards of medical care in diabetes include GLP-1-RA as the initial pharmacological therapy for T2DM patients with atherosclerotic cardiovascular disease or obesity and SGLT2-i (alone or in combination with metformin) in those with chronic kidney disease, cardiovascular disease or heart failure [7]. Intensifications of antidiabetic treatment with oral antidiabetic drugs in combination and/or with insulin should be carefully evaluated and limited to inadequately controlled patients [7].



Pertaining to the hospital setting, in the absence of controlled clinical trials or even observational data regarding how best to manage hospitalized patients with diabetes, the management approach is based primarily upon clinical expertise. Acute hyperglycemia is common in hospitalized patients, both those with and those without recognized diabetes, and basal plus bolus insulin therapy is emerging as the optimal treatment strategy [8,9].



Diabetes is also associated with long-term damage to multiple organs and patients with diabetes had a two- to four-times increased risk of developing cardiovascular diseases (CVD) with respect to the general population due to both microvascular and macrovascular complications. CVD, with a prevalence of about 32.2%, is the most prevalent cause of morbidity and mortality in patients with DM [10,11]. Many lifestyle-related risk factors (e.g., obesity, hypertension, and dyslipidemia) for CVD are particularly common in patients with T2DM and may further contribute to the development of CVD. This issue solicited many national and international guidelines to emphasize the need to reduce cardiovascular (CV) risk in patients with diabetes by means of pharmacological therapy, mainly with antihypertensives, lipid lowering drugs and antiplatelet agents [7,12,13].



With this background, the aims of this work were to describe (1) the pattern of antidiabetic drugs at hospital admission and discharge, (2) their changes over time, and (3) the co-prescription with other cardiovascular drugs for the prevention and/or treatment of CV complications in older patients with diabetes enrolled from 2010 to 2019 in the REPOSI (REgistro POliterapuie SIMI—Società Italiana di Medicina Interna) registry.




2. Materials and Methods


2.1. Setting


We obtained data from the REPOSI registry. REPOSI is a multicenter, prospective registry promoted by the Italian Society of Internal Medicine (SIMI), the Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico and the Istituto di Ricerche Farmacologiche Mario Negri IRCCS in Milan that involves about 100 internal medicine and geriatrics hospital wards throughout Italy and collects clinical and therapeutic information from in-patients aged 65 years or older [14,15]. The database includes information about socio-demographic characteristics, activities of daily living according to the Barthel Index [16], co-morbidities according to the Cumulative Illness Rating Scale (CIRS) [17] and drugs prescribed at admission, during hospital stay and at discharge. REPOSI was approved by the Ethics Committee of the IRCCS Fondazione Ca’ Granda Ospedale Maggiore Policlinico and then by the local committees of the participating wards. This study was conducted following Good Clinical Practices and the Declaration of Helsinki. All patients enrolled in the study provided signed informed consent.



Diseases were classified according to the International Classification of Diseases, 9th revision, Clinical Modification (ICD9-CM), and drugs were coded using the Anatomical Therapeutic Chemical Classification (ATC) system.




2.2. Study Population


Patients participating in the REPOSI from 2010 to 2019 were included in this study if, at hospital admission, they: (1) had a diagnosis of diabetes (ICD9-CM code: 250.*) or at least a prescription of insulin or of another antidiabetic drug (AD) (ATC code: A10*) and (2) were discharged alive from hospital.



The following classes of cardiovascular drugs were also considered in the analysis: angiotensin-converting enzyme inhibitors—ACE-I; angiotensin receptor blockers—ARBs (ATC: C09); lipid-lowering drugs (ATC: C10) and antiplatelet drugs (ATC: B01AC).




2.3. Statistical Analysis


Characteristics of patients with diabetes were described using frequencies and percentages for categorical variables and mean and standard deviation (SD) or median and interquartile range (IQR) for continuous variables, as appropriate.



The Cochrane–Armitage test was used to test the prescribing patterns of antidiabetic and cardiovascular drugs over time. Statistical analyses were conducted using SAS 9.4.





3. Results


3.1. Study Population


Figure 1 reports the flow-chart of patients included in the study. From 2010 to 2019, 7085 patients were enrolled in the REPOSI registry. Among them, 1988 patients were identified as those with diabetes if they had a diagnosis of diabetes at hospital admission or were prescribed with at least one antidiabetic drug. In all, 285 patients were not assessable at hospital discharge, thus 1703 patients were included in the present analysis, of them 1689 (99.2%) had a T2DM diagnosis.



Table 1 reports the main sociodemographic characteristics and comorbidities of the 1703 patients. A slight excess in numbers of males was found (53.4% vs. 46.6%) among patients with diabetes and a mean age of 78 (SD 7) years old. Hypertension was the most frequent comorbidity, affecting about 75% of patients (N = 1274). In all, 988 (68.0%) patients presented with at least one additional CVD (e.g., ischemic heart disease, heart failure, atrial fibrillation). The causes of hospital admissions are reported in Table S1 (Supplementary Materials).




3.2. Antidiabetic Drugs


Among 1703 patients with diabetes, 1433 (84.2%) were on treatment with at least an antidiabetic drug (AD) at hospital admission. Among 1433 patients given a prescription, the most frequently prescribed drugs, alone or in combination, were insulin (N = 623, 43.5%), followed by metformin (N = 538, 37.5%) and sulfonylureas (N = 212, 14.8%). Table 2 reports the prescription pattern of antidiabetic drugs both at hospital admission and discharge.



Most patients were on monotherapy (N = 1054/1433, 73.6%). In all, 379 of 1433 patients (26.4%) were prescribed with combinations; 141 (37.2%) of them received insulin in combination with other AD, mainly with metformin (N = 64). The proportion of patients prescribed with at least one AD slightly decreased at hospital discharge with respect to hospital admission. Among 1433 patients given a prescription, 190 (13.3%) withdrew from the treatment, while of 270 patients not given a prescription, 66 (24.4%) were newly prescribed, so 1309 of 1703 (76.9%) were prescribed at hospital discharge (Figure 1 and Table 2).



Among 1309 patients given a prescription at hospital discharge, the proportion of those prescribed insulin (alone or in combination) increased from 43.5% to 55.2%, while that of those using metformin and sulfonylureas decreased from 37.5% to 31.7% and from 14.8% to 9.9%, respectively.



Tables S2 and S3 show how the prescription pattern changed over time at hospital admission and discharge. There was a significant reduction in the proportion of patients prescribed AD at hospital discharge. Among patients given a prescription, the proportion of those prescribed insulin alone increased up to 2017 and slightly decreased in the last two years. Moreover, it decreased the proportion of patients prescribed sulfonylureas alone or in combination (with a reduction of 63.3%, p < 0.0001). Sulfonylureas were also less prescribed at hospital admission, although with a smaller variation (−44.4%, p = 0.0004).




3.3. Concomitant Cardiovascular Therapies


Among patients with diabetes receiving AD at hospital discharge, 1063 (81.2%) were also prescribed the considered cardiovascular drugs, most of them being prescribed an antihypertensive drug (i.e., angiotensin-converting enzyme inhibitors—ACE-I or angiotensin receptor blockers—ARBs) alone or in combination (N = 777, 73.1%). In all, 259 patients (24.4%) were prescribed all three of the cardiovascular drugs considered (Figure 2).



No appreciable trend could be observed over time, but prescription of antihypertensive and of antiplatelet slightly decreased in the last two years (from 60.8% in 2010 to 52.4% in 2019 and from 49.7% to 35.9%, respectively), and, on the contrary, statins slightly increased (from 40.6% in 2010 to 50% in 2019) (Tables S4 and S5). Among patients prescribed an antiplatelet drug at hospital discharge, nearly 70% were in secondary prevention due to a previous cardio- or cerebro-vascular event (N = 414).





4. Discussion


Our study was set up to investigate the management of hospitalized older patients with diabetes. In our cohort, about 85% of patients took at least one medication for diabetes at hospital admission, mainly insulin or metformin. Overall, the prevalence of patients prescribed with AD slightly decreased (in about 9%) at hospital discharge, while the prescription of insulin, alone or in combination, increased. The use of sulfonylureas decreased over time at hospital admission, but much more so at hospital discharge. About 80% of patients with diabetes were also co-prescribed with CV drugs at hospital discharge, mainly with ACE inhibitors (alone or in combination).



T2DM represents the most common metabolic disease in older adults, and it is recognized as being among the most important causes of premature death and disability [18,19].



Older people are often characterized by multiple coexisting comorbidities and are frequently exposed to polypharmacy, which is associated with an increased risk of adverse drug reactions, functional decline and cognitive impairment [20]. For these reasons, the management of diabetes in this population is particularly complex and challenging for clinicians and requires a comprehensive geriatric assessment in view of tailoring a personalized approach driven by the principle of “start low and go slow” [21].



In the present cohort, the prevalence of patients with diabetes receiving AD at hospital admission (85%) was quite similar to those reported by a Spanish population-based study. In the latter, both in the overall population (mean age: 70.3 years) and in the sub-cohort of those aged 75 years or older, less than 20% of patients were only recommended an appropriate diet and a healthy lifestyle with no pharmacological treatment [22]. On the contrary, the AD treatment pattern was almost different than those reported by others [23,24,25]. In our study, of all the population included, nearly 62% (=1054/1703) of cases were on monotherapy, while in Spain, less than half of the older population received only one antidiabetic drug [20]. However, our results are in line with those reported by the DISCOVER study, an international program across 38 countries (including Italy) involving patients aged 65 years and older with diabetes who initiate a second line treatment [23], but our results deal with an unselected population.



In our cohort, 36.6% of treated patients received insulin alone or in combination, with only 31.6% of them receiving metformin, whereas in Spain, 28.5% and 72.5% of the oldest patients were prescribed insulin and metformin, respectively [22]. Moreover, a cross-sectional retrospective study in Poland among older patients admitted to geriatric wards reported an overall lower percentage of patients prescribed insulin (32.9%) but higher percentages (56.9%) were found among patients with uncontrolled diabetes [26]. Even the DISCOVER study reported a lower use of insulin (10.1% among European countries) prescribed only as a second-line treatment [23,27]. Herein, the choice to add or to switch the drugs was mainly driven by lack of efficacy of the first line therapy.



In the present cohort, at hospital discharge, the proportion of patients prescribed antidiabetic drugs decreased with an increasing trend over time, and only a few of them (nearly 10%—results not shown) had resumed their previous treatment at the 3-month follow-up. On the other hand, the proportion of patients prescribed with insulin further increased and many of them also remained on insulin within the following three months (53.1%—results not shown). Treatment intensification with insulin was also observed by others, both in the hospital and in other health-care settings. This could be due to an acute clinical condition that led to hospitalization or to a lack or loss of efficacy of the first line therapy [26,27,28].



In the general older population, lifestyle changes and appropriate diet before initiating pharmacological therapy are recommended [4]. When the glycemic target cannot be reached, in order to reduce the risk of diabetes-related complications, a first line therapy with oral antidiabetics with a low risk of hypoglycemia, such as metformin, is advisable. The most important contraindication for the use of metformin is a glomerular filtration rate (GFR) below 30 mL/min [29], which comprises less than 20% of patients in our cohort (data not shown).



During a hospital stay, the clinical guidelines recommend the discontinuation of oral antidiabetic drug therapy. Insulin (basal–bolus or sliding scale) is the preferred treatment because its dosage is easily adjustable [9,30,31,32]. In certain conditions, for example, if patients are able to eat and are in a stable medical condition, the previous home regimen may well be cautiously continued. Anyway, patients should return to their previous effective regimen as soon as possible after the acute episode is resolved [30]. The transition to outpatient care is an important aspect of the management program of patients with diabetes and should be planned at least 1–2 days before the discharge [9]. Notwithstanding recent studies that have provided evidence of the overall safety of starting treatment with insulin in the general T2DM population without increasing the risk of overall mortality and major adverse cardiovascular events [33], the increasing insulin dosage in patients with concomitant heart failure was associated with poor clinical outcomes [34]. In our study, more than 20% of patients with diabetes shifted to insulin during hospital stay from other antidiabetic drugs, and more than 10% started insulin de novo. Among patients starting insulin during hospital stay, nearly 15% were hospitalized for heart failure. Moreover, more than 35% of patients prescribed insulin at hospital discharge were affected by CVD (heart failure and/or ischemic heart disease), thus advocating that a careful assessment among older, frail patients should be carried out before antidiabetic treatment intensification with insulin. Our results suggested that hospital physicians privileged insulin during hospital stay, regardless of the cause of hospital admission, and it seems that they did not review the antidiabetic therapies for these patients.



The use of sulfonylureas should be avoided, particularly in older patients, due to the high risk of hypoglycemia and of drug–drug interactions [35]. The present cohort showed a very low rate of use of this antidiabetic drugs class at hospital admission (9.8% among patients prescribed), with a reduction at hospital discharge and with a clear decreasing trend over time. In the Spanish cohort, prescription with sulfonylureas ranged from 14.3% to 19.9% according to different baseline conditions; in Poland, at hospital discharge, it was 57.5%; and in the overall DISCOVER population, it was 23.5% as first line treatment, increasing to 30.3% as second-line treatment, albeit with marked differences among different geographic areas [22,23,24,25,26]. Only a retrospective cohort of patients hospitalized for diabetes in Australia showed reduced use of this drug (3.8% at hospital discharge) [36]. Our favorable results may be explained in light of the fact that clinicians regularly participating in the REPOSI registry were often sensitized to an optimal management of old patients that leads to an improvement in their knowledge of geriatric pharmacology and risk of drug adverse reactions [37].



Finally, in the 2019 cohort, other classes of antidiabetic drugs, in particular those AD, such as GLP-1-RA and SGLT-2i, that are more recently recommended by clinical guidelines for the management of patients with comorbidities or at high risk of developing cardiovascular complications were prescribed to a handful of patients (i.e., less than 2% of the population).



Patients with T2DM, in addition to their antidiabetic treatments, should receive adjunct cardiovascular therapy (mainly with antihypertensive and lipid-lowering drugs) to reduce their cardiovascular risk and the risk of clinical adverse outcomes. Despite these recommendations, the co-prescription with ACE-I or ARB and/or statins seems to be sub-optimal in our population. Prevalence was slightly lower, but not dissimilar to that found in other Italian cohorts [14,15], but much lower than that found in other countries [36]. In many of our patients who were not co-prescribed ACE-I or ARB at hospital discharge (425/532, 80%), the use of diuretics, calcium channel antagonists and beta-blockers was preferred (data not shown).



About 45% of patients received lipid-lowering drugs; however, no evidence exists on the benefits of starting lipid-lowering drugs in patients aged 80 years or older without manifesting cardio-/cerebro-vascular disease and in those with limited life expectancy and compared to other studies, this percentage seems quite low [13,36,37]. Prescriptions with antiplatelet agents were almost in agreement with the clinical guidelines that recommend aspirin as the first choice for secondary prevention in patients with previous cardio- or cerebrovascular events, but for primary prevention exclusively in those with high cardiovascular risk (e.g., presence of multiple risk factors) [38].



Strengths and Limitations


The main strength of this study is that the REPOSI is a large sample of nationwide, unselected older patients acutely admitted to internal medicine and geriatric wards in the public hospital setting and is characterized by an extensive description of the health status and medications’ prescriptions, both in the frame of primary care (i.e., at hospital admission) and in the hospital setting.



On the other hand, some social and clinical information was not collected in the framework of the registry. Indeed, in Italy, hospitalization and all services provided during hospital stay are free of charge, so it is not likely that lack of social condition (e.g., billing and health insurance) may affect the results of the present work. However, the lack of specific clinical information (such as the onset of diabetes, and other laboratory tests used to assess disease control (e.g., glycated hemoglobin—HbA1c)), as well as the nutritional status of the patients with diabetes, might be a strong limitation for a better assessment of the medications’ pattern of these patients and may explain the high rate of patients on monotherapy.





5. Conclusions


Our results show that the management of older patients with diabetes is complex and often sub-optimal in the hospital setting. Even if those physicians regularly participating in the REPOSI are sensitized to the better pharmacological management of older and frail patients, a great deal of effort and investment should still be expended to better empower the dissemination and implementation of clinical guidelines in different healthcare settings.
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Figure 1. Flow-chart of the patients included in the study from 2010 to 2019. * Patients with Diabetes were identified as those with a diagnosis of diabetes at admission (International Classification of Disease 9-Clinical Modification (ICD-9-CM) code: 250.*) or prescribed with an antidiabetic drug (Anatomical Therapeutic Chemical (ATC) Classification Code = A10). 
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Figure 2. Prevalence of patients with diabetes prescribed or not cardiovascular drugs. 
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Table 1. Demographic and clinical characteristics at hospital admission of 1703 patients with diabetes included in the REPOSI registry from 2010 to 2019 and discharged alive.
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Characteristics

	
Diabetic Patients

N = 1703

	
N Missing






	
Age, years, mean (SD)

	
78.3 (7.0)

	




	
Sex

	

	




	
  Female

	
793 (46.6)




	
  Male

	
910 (53.4)




	
Year of enrollment

	

	




	
  2010

	
324 (19.0)

	




	
  2012

	
336 (19.7)

	




	
  2014

	
269 (15.8)

	




	
  2016

	
175 (10.3)

	




	
  2017

	
224 (13.1)

	




	
  2018

	
161 (9.5)

	




	
  2019

	
214 (12.6)

	




	
BMI

	

	
215




	
  Underweight (<18.5)

	
23 (1.5)




	
  Normal weight (18.5–24.9)

	
483 (32.5)




	
  Overweight (25–29.9)

	
588 (39.5)




	
  Obesity (≥30)

	
394 (26.5)




	
Smoke

	

	
59




	
  Never

	
837 (50.9)




	
  Ex-smoker

	
662 (40.3)




	
  Smoker

	
145 (8.8)




	
Alcohol

	

	
75




	
  Never

	
944 (58.0)




	
  Ex-drinker

	
191 (11.7)




	
  Drinker

	
493 (36.3)




	
  Social drinker

	
274 (16.8)




	
Barthel Index

	

	
351




	
  No or negligible dependence (91–100)

	
635 (47.0)




	
  Mild dependence (75–90)

	
302 (22.3)




	
  Moderate dependence (50–74)

	
206 (15.2)




	
  Severe dependence (25–49)

	
105 (7.8)




	
  Total dependence (0–24)

	
104 (7.7)




	
Glucose, mg/dL, mean (SD)

	
161.7 (80.7)

	
47




	
  Low (<100 mg/dL)

	
293 (17.7)




	
  Medium (100–125 mg/dL)

	
316 (19.1)




	
  High (≥126 mg/dL)

	
1047 (63.2)




	
Creatinine, mg/dL, mean (SD)

	
1.36 (0.9)

	
19




	
GFR, mL/min/1.73 m2, mean (SD) 1

	
55.7 (24.4)

	
19




	
Total cholesterol, mg/dL, mean (SD)

	
150.5 (43.0)

	
462




	
Number of drugs at admission 2, median (IQR)

	
6 (4–8)

	




	
  0–1

	
91 (5.4)

	




	
  2–4

	
491 (28.8)

	




	
  5+

	
1121 (65.8)

	




	
CIRS—Comorbidity index, mean (SD)

	
3.7 (1.9)

	




	
CIRS—Severity index, mean (SD)

	
1.8 (0.3)

	




	
Co-morbidities 3

	

	




	
  Hypertension

	
1274 (74.8)




	
  Ischemic heart disease

	
582 (34.2)




	
  CKD

	
513 (30.1)




	
  Atrial fibrillation

	
489 (28.7)




	
  Heart Failure

	
353 (20.7)




	
  Stroke/TIA

	
340 (20.0)




	
  Peripheral arterial disease

	
287 (16.8)




	
  Dyslipidemia

	
215 (12.6)




	
  Dementia

	
144 (8.5)








BMI: Body Mass Index; GFR: Glomerular Filtration Rate; CIRS: Cumulative Index Rating Scale; CKD: Chronic Kidney Disease; TIA: Transient Ischemic Attack; SD: Standard Deviation; IQR: Inter-Quartile Range. 1 GFR was calculated using the CKD-EPI formula. 2 Excluded antidiabetic drugs. 3 ICD-9-CM codes for assessing main diagnosis: Hypertension—401 (CIRS item 2); Ischemic heart disease—410–414; CKD—585; Atrial fibrillation—427; Heart failure—428, 402.11; Stroke or TIA—430–438; Peripheral arterial disease—440–441; Dyslipidemia—272; Dementia—290, 294, 310, 331.
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Table 2. Prevalence of 1703 patients with diabetes treated or not with antidiabetic drugs at hospital admission and discharge.
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	Admission

N = 1703
	Discharge

N = 1703





	Untreated
	
	270 (15.8)
	394 (23.1)



	Treated with monotherapy
	
	
	



	
	Insulin monotherapy
	482 (28.3)
	589 (34.6)



	
	Metformin monotherapy
	328 (19.2)
	257 (15.1)



	
	Sulfonylureas monotherapy
	112 (6.6)
	69 (4.1)



	
	Repaglinides monotherapy
	107 (6.3)
	101 (5.9)



	
	Other antidiabetic drugs excl. insulin monotherapy 1
	25 (1.5)
	23 (1.4)



	Treated with combinations
	
	
	



	
	Fixed combination of antidiabetic drugs 2
	80 (4.7)
	38 (2.2)



	
	Insulins + Metformin
	64 (3.8)
	63 (3.7)



	
	Metformin + Sulfonylureas
	64 (3.8)
	42 (2.5)



	
	Metformin + Repaglinide
	39 (2.3)
	26 (1.5)



	
	Insulins + Other antidiabetic drugs
	77 (4.5)
	71 (4.2)



	
	Other combinations of antidiabetic drugs excl. insulin
	55 (3.2)
	30 (1.7)







1 Includes Alpha glucosidase inhibitors, Dipeptidyl Peptidase (DPP-4), Sodium-glucose co-transporter 2 (SGLT2) inhibitors, Thiazolidinediones, Glucagon-like peptide-1 (GLP-1) analogues. 2 Includes metformin and sulfonylureas; metformin and sitagliptin; metformin and vildagliptin; phenformin and sulfonylureas; metformin and pioglitazone; glimepiride and pioglitazone.



















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
% of diabetic patients using or not cardiovascular drugs

100%

920%

30%

60%

50%

400 0

30%

20%

10%

0" 0

Admission

Discharge

® Antiplatelet

® Lipid Lowering Drugs+Antiplatelet
& Lipid-lowering drugs

u ACE-I/ARBs+Lipid Lowering Drugs
u ACE-I/ARBs+Antiplatelet

m ACE-I/ARBs

m All three

m Not treated






nav.xhtml


  ijerph-20-02607


  
    		
      ijerph-20-02607
    


  




  





media/file0.png





media/file2.png
Patients included in the REPOSI registry
from 2010 to 2019
N=7085
Diagnosis not available
N=42
Non-diabetic patients™
N=5055
Patients with Diabetes
at hospital admission
N=1988
Died during hospital stay
N=75
Moved to other wards
N=156
Discharged in critical conditions
N=18
Data on discharge not available
N=36
Patients with Diabetes
discharged from hospital
N=1703
Treated with antidiabetic Not treated with antidiabetic
drugs at admission drugs at admission
N=1433 N=270
Treated with Not treated with Treated with Not treated with
antidiabetic drugs antidiabetic drugs antidiabetic drugs at antidiabetic drugs
at discharge at discharge discharge at discharge
N=1243 N=190 N=66 N=204

REPOSI: REgistro POliterapie SIMI (Societa Italiana di Medicina Interna)





media/file3.jpg





media/file1.jpg
Paticons ncloded i the REPOSI registry
rom 201010 2019
Neruns
Dingrois s bl
Nor-dbetepatns®
Pt i Dt
s sdmision
i
[ree——m—
[N =y
Neiss
[ ] Oschasaincicacontions
N
[N prereyerr—r=py
N
Pt it Db
ncrgedfrom bt
Treed v s oo i s
[ gt s
et i
Trotsd i Nt Trotedwith ettt
sondicicdrvgs | | amidabeicdugs | | amidibetidrgs | | sidbtic dgs
e e e e
N2 Nt Nt oot






