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Introduction

In 2019, the virus known as severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) spread across 
the world causing coronavirus disease 2019 (COVID-
19). On March 11, 2020, the World Health Organization 
(WHO) declared COVID-19 a pandemic1. As hospital-
izations increased, institutions around the world devel-
oped processes to address this need. Hospitalists 
were at the forefront of caring for COVID-19 patients, 
serving in multiple roles including: clinicians, opera-
tional disaster planners, researchers, innovators of 
COVID-19 care, and leaders of alternate care sites 
(ACS) for COVID-19  patients. We performed a litera-
ture review to understand the impact of hospitalists 
during the COVID-19 pandemic in the United States 
and abroad.

Background on hospital medicine

Hospital medicine is the fastest growing specialty in 
the United States with estimates of over 50,0002 prac-
titioners. Focusing on provision of comprehensive med-
ical care to hospitalized patients, physicians who 
specialize in hospital medicine are known as hospital-
ists. Because they are close to the bedside, hospitalists 
expertly diagnose unusual conditions, anticipate prob-
lems, coordinate with consultants, and quickly recog-
nize clinical crises. In addition, hospitalists teach, do 

research, and lead within their specialty and in hospital 
administration. Hospitalists promote patient safety and 
improve the efficiency and performance of hospitals 
and health systems.

An interesting aspect of the rapid expansion of hos-
pital medicine is the growth of the field beyond the 
United States, shown by 20,000 North American Society 
of Hospital Medicine (SHM) members and an additional 
126 international hospitalist members3. Although health 
care delivery, regulations and cultural norms across the 
world differ, there are striking similarities in the roles that 
hospitalists have played across the world in the fight 
against the COVID-19 pandemic.

Hospitalists as front-line clinicians

More than 122 million people have been infected with 
COVID-19 worldwide and 2.7 million have died4. The 
United States leads the world in the number of cases, 
nearly 30 million, and the number of deaths, over 
500,0005. An estimated 20% of COVID-19 patients have 
severe disease requiring hospitalization and 6-17% of 
those require intensive care6. Dedicated units were 
developed in the United States and worldwide to cen-
tralize patient care and facilitate infection control. 
Strained health-care systems used creative staffing 
models to ensure adequate provider coverage. 
Hospitalists have provided direct patient care and 
anchored teams of redeployed clinicians unaccustomed 
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to hospital-based practice, mobilized in the face of surg-
ing COVID-19 numbers7,8. Hospitalists provided over-
night coverage, trainee supervision, staffing of rapid 
response and cardiac arrest teams8, and management 
of general medicine and intensive care patients, part-
nering with intensivists9. Quarantined hospitalists con-
tinued working from home, covering triage calls10 or 
cross covering hospitalized patients, relieving the bur-
den of hospitalists on site.

Spain ranks in the top ten countries in raw numbers 
of COVID-19  cases, 3.21 million, with approximately 
73,000 deaths5. Hospital Clinico San Carolos, a 750-
bed facility in Madrid, has 4 hospitalists who co-man-
age surgery patients. During the pandemic’s first wave, 
this hospital doubled its bed capacity to 1400. Teams 
of medical and surgical specialists formed to care for 
COVID-19  patients. One hospitalist led a team of 16 
doctors caring for 76-80 patients. In subsequent waves, 
these hospitalists engaged in direct patient care 
(Dr.  Arantza Alvarez de Arcaya, Coordinadora de 
Medicine Hospitalista, personal communication, March 
21, 2021).

Hospitalists in operational disaster 
planning

Hospital disaster response plans traditionally center 
on emergency departments. However, the COVID-19 
pandemic has placed hospitalists front and center in 
hospital preparedness. They have around-the-clock 
in-house presence and expertise in admission triage, 
medical co-management, and coordination of complex 
medical care. Hospitalists are thus uniquely qualified to 
lead disaster preparedness efforts and have orches-
trated complex and dynamic clinical operational plans 
in response to this pandemic7,11. Specifically, hospital-
ists have helped create biocontainment units for 
patients infected with SARS-CoV-2, developed staffing 
models to cover higher and fluctuating patient volumes, 
and developed frameworks for hospital operations in 
anticipation of a massive influx of acutely ill, medically 
complex, and highly contagious patients7.

Hospitalists developing and providing 
leadership at alternate care sites

Models of COVID-19 peaks predicted hospital bed 
shortages worldwide and indeed many of these short-
ages were realized. Anticipating bed needs, govern-
ments around the world rushed into historically 
unprecedented interventions including the development 

of alternate care sites (ACSs). Convention halls, park-
ing garages, abandoned industrial warehouses, and 
pavilions became overflow hospitals for COVID-
19  patients in the United States, Canada, and Spain. 
Vancouver, in Canadian British Columbia, is home to a 
field hospital with 270 beds in its convention center, 
staffed in part, by hospitalists12. One of the longest 
running ACSs in the United States is the 250 bed 
Baltimore Convention Center Field Hospital (BCCFH), 
where the Chief Medical Officer (CMO), the associate 
CMO, and multiple medical directors are hospitalists13. 
These hospitalist leaders developed admission criteria 
and care processes to provide medical care on site until 
patients are ready for discharge12, and BCCFH also 
offers COVID-19 testing, monoclonal antibody infusion, 
and vaccine administration. To date, the BCCFH has 
seen 1100 inpatients, administered 1500 antibody infu-
sions, 34,000 vaccines, and 96,000 COVID-19 tests 
(Dr.  Mindy Kantsiper, hospitalist and CMO, BCCFH, 
personal communication).

Hospitalists Innovating in COVID-19 care

The COVID-19 pandemic has brought opportunities 
for quality and patient safety initiatives. Hospitalists 
have led innovations in Point of Care Ultrasound 
(POCUS), tele-health, and extension of the virtual hos-
pital model.

POCUS

Many hospitalists incorporate POCUS into their daily 
practice because it enhances their physical exam14. 
Recently clinicians have used POCUS imaging of the 
heart and lungs to support the diagnosis and progres-
sion of care of patients with COVID-19. The diagnostic 
accuracy of lung ultrasound has been reported to be 
similar to chest CT scans in patients with respiratory 
complaints15. Mathews et al. report that the American 
Society of Echocardiography has recommended the 
use of cardiac POCUS by frontline providers for detec-
tion or characterization of preexisting cardiovascular 
disease and early identification of worsening cardiac 
function associated with COVID-1915,16. Myriad cardiac 
complications have been described in this disease: 
acute coronary syndrome, myocarditis, arrhythmias, 
cardiomyopathy, and heart failure. POCUS can detect 
lower extremity deep vein thrombosis associated with 
the pro-inflammatory and hypercoagulable state of 
COVID-19 and facilitate placement of central and 
peripheral venous catheters.
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Telemedicine

Telemedicine is not new but is increasingly recog-
nized as an important tool in clinical care delivery17-19. 
Pre-pandemic telemedicine focused on mental health, 
primary care, and asynchronous store-and-forward 
applications20. During the COVID-19 pandemic, tele-
health has been used both to progress the care of 
hospitalized patients20 and to avoid transfers from rural 
hospitals to overwhelmed tertiary and quaternary care 
hospitals.

As states declared emergency status, financial and 
regulatory roadblocks to telehealth loosened, including 
limited reimbursement, HIPAA compliance, and inter-
state licensing restrictions. Guiterrez et al. adapted 
their Iowa tele-hospitalist program to link their tertiary 
care center with understaffed rural hospitals and to 
provide hospital-to-home telehealth for recently dis-
charged patients20. In New York, Becker et al. created 
a tele-hospitalist service for COVID-19 patients on the 
general medical ward. They write: “these hospitalists 
helped to coordinate care standardization, supervised 
clinical best practices, and communicated effectively 
with patient logistics and inpatient care teams. The 
combination of these tasks resulted in load balancing 
for our bedside internal medicine hospitalist teams.”

Many hospitalist groups used inpatient tele-medicine 
to facilitate social distancing and limit provider expo-
sure to infectious patients. Hospitalists took a history 
using HIPAA-compliant technology through the elec-
tronic health record, online platforms, iPads, or smart-
phones8. Hospitalists used technology to maintain their 
practice of connecting with their patients many times 
daily to address concerns.

Hospital at home

As SARS-CoV-2 spread, health systems became 
overwhelmed by COVID-19 cases. Staffing, supplies of 
equipment, and hospital and intensive care unit beds 
were insufficient, and quality of care suffered21. In 
response, Sitammagari et al. developed and deployed 
a virtual hospital program. This model provided proac-
tive home monitoring and hospital level care through 
virtual observation and acute care units at home for 
eligible patients with COVID-19. At Atrium Health, the 
hospital at home extends the hospital medicine divi-
sion. Hospitalists partner with nurses to provide intra-
venous fluids, antibiotics, respiratory treatments, and 
supplemental oxygen in this virtual acute care unit21.

Hospitalists contributing to scholarship

When the WHO declared COVID-19 a pandemic, little 
was known about the virus and even less about its 
treatment. Front line hospitalists quickly turned their 
observations and experience into research that has 
contributed to the fund of knowledge in this novel dis-
ease. From pooled testing22, ward adaptions23, 
mortality24, and outcomes of floor level COVID-
19 cases25, to glucocorticoid treatment26,27 and non-in-
vasive ventilation28, hospitalists have innovated and 
published their findings. Hospitalists have also trained 
redeployed clinicians and developed the needed edu-
cational materials, including clinical guidelines, 
Electronic Health Record primers, and workflow tips.

Conclusion

Hospitalists add immense value to a hospital system 
in the areas of patient safety and quality, cost effective 
care, access and availability, patient satisfaction, lead-
ership, and education29. Their 24/7 presence in the hos-
pital means that they provide undivided attention to 
patient care. Hospitalists, therefore, have had a major 
role in the COVID-19 pandemic as front-line clinicians, 
leaders in developing operations to expand hospital 
physical and human resource capacity, and innovators 
at the leading edge of the development and evolution 
of care. This hospitalist impact is profound in the United 
States and beyond.
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ORIGINAL ARTICLE

Abstract

Introduction: The increase in life expectancy and the aging of the population are associated with an increase in the prevalence 
of chronic diseases. Comorbidities have an important impact on prognosis and functional capacity leading to a progressive 
deterioration of autonomy and quality of life and an increase in demand for medical care. Establishment of an accurate prog-
nosis constitutes one of the primary objectives in healthcare. An accurate estimate of prognosis helps clinicians make diag-
nostic and therapeutic decisions, prevent iatrogenesis, and consider palliative care strategy as needed. It also allows the 
patient and family members to organize their preferences and priorities. Objective: To evaluate the PROFUND scale in patients 
with heart failure from a prognostic point of view. Methods: A multicenter cohort study including patients admitted for heart 
failure to internal medicine departments over a 6-month period will be carried out. Inclusion criteria are patients with a diag-
nosis of heart failure and at least two criteria of multipathological patients and NT-proBNP >1500 pg/ml upon admission. The 
PROFUND scale will be applied to all patients. Patients will be then stratified into four groups according to the PROFUND 
scale: low, moderate, moderate-high and high mortality risk. Conclusion: Our work is a prospective study that aims to apply 
the PROFUND scale to patients with heart failure in the hospital setting with the purpose of helping in decision-making with 
our patients, which could lead to improvements in the management of resources in our health system.
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Introduction

The prevalence and incidence of heart failure (HF) have 
been increasing in recent years as the population ages. 
The prevalence of HF is between 2 and 3%, reaching 
10-20% in patients between 70 and 80 years1-3. This high 
prevalence creates an increase in the demand for health 
care, making HF the most important cause of admission 
to Spanish hospitals and representing 5% of all hospital-
izations2,3. The frequency of hospital readmission for this 
disease ranges from 30% to 60% in the first 6  months 
following hospital discharge4. These patients show a dif-
ferent profile of comorbidity, which makes their care more 
complex. The comorbid conditions that are significantly 
increased include chronic renal failure, severe hematolog-
ical disorders, malnutrition, psychiatric disorders, and 
pressure ulcers. These comorbidities could affect treat-
ment and have an important prognostic impact leading to 
more hospital admissions, worsening quality of life, and 
increased mortality.

Most HF comorbidity registries tend to include con-
ditions having a pathogenic relationship with HF and 
cardiovascular risk. Other conditions apparently unre-
lated to HF such as cognitive impairment, functional 
status, degenerative osteoarticular pathology, neoplas-
tic processes, frailty, or socio-familial risk factors can 
directly influence the prognosis of these patients if they 
are not considered5. The RICA registry analyzed the 
prognostic value of baseline functional status, assessed 
by the Barthel index, showing a high prevalence of 
functional impairment in 55.9% of patients6. The 
pre-admission Barthel index was shown to be an inde-
pendent predictor of short-term mortality.

It is in this context that the concept of pluripathology 
arises, identifying a population of patients with two or 
more chronic diseases with an equivalent degree of 
complexity. Pluripathology patients constitute a hetero-
geneous population with a series of easily identifiable 
common characteristics: greater complexity, clinical 
vulnerability, frailty, mortality, functional deterioration, 
polypharmacy, poorer health-related quality of life, and 
dependency7,8.

The prevalence of pluripathology patients in hospital 
setting varies between 25% and 50%. HF is the most 
frequent defining category of pluripathology patients 
with a prevalence of 72-77%. In addition, there is a high 
prevalence among pluripathology patients of other car-
diovascular comorbidities related to HF (ranging from 
30% to 70%)9: arterial hypertension, diabetes, dyslipid-
emia, and atrial fibrillation.

In recent years, the PROFUND index, a specific tool 
for estimating the prognosis of mortality at 1  year in 
pluripathology patients, has been developed. This 
index was developed in a hospital-based multicenter 
cohort recruited in 36 Spanish hospitals. A  total of 
1632 patients were included and followed for 1 year and 
the index was subsequently derived and validated 
using standard methodology. This index stratifies 
12-month mortality and is based on nine clinical, ana-
lytical, and socio-familial dimensions. The index strati-
fies pluripathology patients into four risk groups 
according to the score obtained, with mortality ranging 
from 12% to 14% in the lowest risk stratum to 61% to 
68% in patients with 11 or more points8,9. However, this 
scale has not been evaluated in pluripathology patients 
with HF.

This study design aims to define the clinical charac-
teristics of pluripathology patients with acute HF (AHF) 
and to prognostically stratify them using the PROFUND 
scale as well as to compare this stratification with other 
classic prognostic assessment scales in HF.

Methodology

Design, study population, variables, data 
collection and analysis, ethical aspects, 
and limitations of the study

Design and study population

This is a nationwide prospective multicenter cohort 
study from the HF study group and the Pluripathologic 
Patients and Advanced Age group of the Spanish 
Society of Internal Medicine. All patients > 18 years old 
admitted for HF as the main diagnosis in internal med-
icine services will be consecutively included over a 
period of 6 months-1 year. Inclusion and exclusion cri-
teria are shown in table 1.

Table 1. Selection criteria for participating in the study

Inclusion criteria

– Patients admitted with a principal diagnosis of heart failure
– �Patients with NT-pro-brain natriuretic peptide (NT-proBNP) > 

300 pg/mL on admission and/or on arrival at the emergency 
department 

Exclusion criteria

– �Signature of informed consent not obtained from either the 
patient or legal representative 
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Objectives

The main objective of the study is to stratify pluripa-
thology patients with over a 6-12 month period in hos-
pitals of the Spanish National Health System using the 
PROFUND scale (Table  2). Secondary objectives 
include: to evaluate the epidemiological and clinical 
characteristics of pluripathology patients with HF as the 
primary diagnosis and 30-day mortality, early hospital 
readmission (< 30 days), and 1-year mortality; and to 
evaluate the destination of care of pluripathology 
patients with AHF after discharge.

Data collection

Data from patients admitted for AHF to the internal 
medical department will be prospectively collected by 
researchers (medical and nursing personnel). The fol-
lowing parameters will be collected: date of birth, sex, 
toxic habits, arterial hypertension, dyslipidemia, diabe-
tes mellitus, degree of ventricular dysfunction (LVEF), 
NYHA dyspnea functional class at baseline (2  weeks 
before admission), presence of pluripathology (defined 
by the presence of two or more chronic diseases of the 
clinical categories listed in Table 3), NT-proBNP levels, 
Cancer Antigen 125 (CA-125), presence of B lines on 
lung ultrasound, pleural effusion on chest X-rays or 

pulmonary echography, and inferior vena cava mea-
surement by ultrasound. Data regarding the patient’s HF 
history such as date of admission, date of readmission 
for HF, date of death, mortality due to cardiovascular 
and non-cardiovascular causes during follow-up, desti-
nation and treatment at discharge, will be collected.

Patients will be then stratified into four groups accord-
ing to the PROFUND scale:

Table 2. PROFUND scale variables

PROFUND scale

Variable Points

Age > 85 years 3

Clinical features

– Active neoplasia 6

– Dementia 3

– NYHA functional class III-IV or mMRC 3-4 3

– Delirium during the last hospital admission 3

Hb < 10g/dL 3

Socio-familial features

– Barthel index < 60 4

– Lack of caregiver or other than partner 2

– > 4 hospital admissions in the last 12 months 3

NYHA: New York Heart Failure Association Functional Classification.
mMRC: modified Medical Research Council.

Table 3. Clinical categories for the identification of 
pluripathological patients

Clinical categories for the identification of pluripathological 
patients

CATEGORY A

A.1. �Heart failure that in a clinically stable situation has been 
in NYHA II (symptoms with usual physical activity)

A.2. Ischemic cardiomyopathy

CATEGORY B

B.1. Vasculitis and systemic autoimmune diseases
B.2. �Chronic kidney disease defined by glomerular filtration 

rate < 60 mL/m or proteinuria persisting for 3 months

CATEGORY C

C.1. �Chronic respiratory disease that in a situation of clinical 
stability presented with Grade II dyspnea mMRC3 
(dyspnea at usual pace in flat), FEV1

CATEGORY D

D.1. Chronic inflammatory bowel disease
D.2. �Chronic liver disease with signs of liver failure or portal 

hypertension

CATEGORY E

E.1. Stroke
E.2. �Neurological disease with permanent motor deficit limiting 

basic daily living activities (Barthel index < 60)
E.3. �Neurological disease with permanent cognitive 

impairment, at least moderate (Pfeiffer ≥ 5 or more errors)

CATEGORY F

F.1. Symptomatic peripheral arterial disease
F.2. �Diabetes mellitus with proliferative retinopathy or 

symptomatic neuropathy

CATEGORY G

G.1. �Chronic anemia due to digestive losses or acquired 
hematologic disease

G.2. �Active solid or hematologic neoplasm that does not 
require treatment with curative intent

CATEGORY H

H.1. �Chronic osteoarticular disease that causes by itself a 
limitation for basic daily living activities (Barthel 
index < 60)

FEV1: force expiratory volume.
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–	Patients at low mortality risk (0-2 points): those in 
whom the probability of mortality at 1 year is < 14%

–	Patients at moderate-low mortality risk (3-6 points): 
when the probability of mortality at 1 year is between 
15 and 31%

–	Patients at moderate-high mortality risk (7-10 points): 
when the probability of mortality at 1 year is between 
32 and 50%

–	Patients at high mortality risk (> 11 points): when the 
probability of mortality at 1 year is > 50%.
In addition, data about all-cause mortality and 

readmissions at 30 days, 6 months, and 1  year will 
be collected. Participants will be assessed by the 
following scales: PROFUND scale, which stratifies 
multipathological patients into four mortality risk 
groups at admission; MEESSI scale to evaluate 
30-day mortality in patients with the diagnosis of 
AHF; Meta-analysis Global Group in Chronic HF 
(MAGGIC) scale for the prediction of survival at 1 and 
3 years; and Barthel index which evaluates functional 
capacity.

Statistical analysis

The sample size was estimated assuming a confi-
dence level of 95%, a precision of 5%, a loss rate of 
10%, and a mortality rate at 12  months according to 
the data of the study on prognostic stratification and 
care approach for multipathologic patients of 13% for 
the low level, 26% for the low-intermediate level, 48% 
for the upper-intermediate level, and 64% for the high 
level. Based on these estimates, the expected number 
of patients would be 1,600, about 400 patients per risk 
group.

A separate analysis of in-hospital and out-of-hospital 
mortality will be performed.

The analysis will be performed using the SPSS 
program.

Ethical aspects

The project will be submitted to the Clinical Research 
Ethics Committee of each hospital. All investigators and 
personnel involved in the project are aware of, and will 
respect, local, and international regulations in the field 
of ethical considerations for human experimentation 
including the Helsinki declaration with its revisions, the 
Belmont report, and other related documents.

Data confidentiality will be maintained in accordance 
with the Data Protection Law (Organic Law 5/92 of 
October 29 on the regulation of the automated processing 

of personal data, BOE October 30, 1992, modified by 
Organic Law 15/1999, of December 13, on the Protection 
of Personal Data and Law 41/2002, of November 14).

All patients, in addition to being informed verbally in 
detail about the project, will give their Informed Consent 
in writing before being included in the study.

Discussion

Current status: rationale for a study  
of pluripathologic patients in AHF

Impact of pluripathology

Pluripathology has an important impact on the prog-
nosis of patients in primary and hospital care settings. 
It is estimated that the annual mortality of patients with 
multiple pathologies in primary care is around 6%, 
while in hospitals it is around 20% during admission 
and 35% at 1 year. Mortality is significantly higher than 
in patients without multiple pathologies. Pluripathology 
also influences functional prognosis. These patients 
tend to deteriorate more during hospital admissions 
than non-pluripathological patients and most of them 
do not recover to their baseline functional state by the 
time of discharge. In addition, the group of patients with 
pluripathology presents a particular susceptibility and 
clinical fragility that leads to frequent demand for care 
due to exacerbations, worsening the patient’s condition 
with a progressive deterioration of their autonomy and 
quality of life9.

Need for prognostic stratification

HF is one of the main causes of death in the general 
population, but the prognosis varies widely depending 
on the patient. Quantification of the risk of these 
patients could improve and individualize the treatment, 
as well as help establish a therapeutic care plan. It is 
important for the patient and the family to understand 
the most accurate estimate of prognosis possible, lead-
ing to an appropriate choice of diagnostic, and thera-
peutic approaches and optimized planning of health 
care among HF patients5,6.

For example, scales such as the MEESSI-AHF can be 
used to predict 30-day mortality in patients presenting to 
emergency departments with a diagnosis of AHF10. It can 
be very useful in estimating the prognosis of these 
patients and can help making clinical decisions such as 
whether to admit or discharge a patient based on the risk 
of dying in the next 30 days. The MEESSI-AHF score was 
obtained in 4,867 consecutive patients with AHF admitted 
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to Spanish emergency departments during 2009 and 
2011 and was subsequently validated in 3,229  patients 
with AHF collected in 2014 (ST-elevation acute coronary 
syndrome patients were excluded from the study).

The MEESSI-AHF risk model includes 13 variables 
readily available in emergency departments. In some 
patients for whom troponin, NT-pro-brain natriuretic 
peptide, and/or baseline Barthel are unknown, the risk 
model can also be applied. Forty percent of patients 
classified as low risk (30-day mortality < 2%) should be 
considered potential candidates for discharge from the 
emergency department, without requiring admission, 
after an adequate response to initial treatment. The 
10% of patients classified as very high risk (30-day 
mortality > 2%) may clearly benefit from hospital admis-
sion. The MEESSI-AHF risk scale may be found at the 
following link: http://meessi-ahf.risk.score-calcula-
tor-ica-semes.portalsemes.org.

However, the use of prognostic tools in this population 
is scarcely used. Among the scales related to cardiac 
dysfunction, the MAGGIC scale has shown the best accu-
racy. The MAGGIC scale is the result of the trial Meta-
Analysis Global Group in Chronic HF (MAGGIC)11. The 
meta-analysis included 39,372 patients extracted from 30 
studies (six randomized clinical trials and 24 observational 
registries), with a mean follow-up of 2.5  years (1.0-3.9) 
during which 40.2% of deaths occurred.

The risk predictor variables are age (for each 10-year 
increase), male sex, body mass index (for each 1 kg/m2 
increase above 30  kg/m2), smoking, diabetes mellitus, 
NYHA functional Classes III and IV, left ventricular ejec-
tion fraction ≤ 40%, chronic obstructive pulmonary dis-
ease, HF diagnosed more than 18 months ago, and renal 
failure (for each 0.11 mg/dL increase above 3.97 mg/dL 
creatinine). The protective factors are systolic blood pres-
sure (for each increase of 10 mmHg), NYHA I HF, and 
treatment with beta-blockers, angiotensin converting 
enzyme inhibitors, or angiotensin II receptor antagonist. 
When entering these values to establish the risk score, 
not all factors add 1 point of risk, but most add between 
2 and 3 points, with a maximum of 15 points (those 
patients over 80  years of age and LVEF ≤ 40%). It is 
important to note that when several of the factors are 
individually combined, the risk is not simply added, but 
multiplied. Based on this risk scale, a probability of death 
at 1 year and at 3 years is generated, depending on the 
patient’s characteristics. The MAGGIC scale is available 
on the internet (www.heartfailurerisk.org).

However, the reality is that most physicians do not 
use these scales in routine clinical practice. This is due 
to several reasons. First, we know that their accuracy 

at the individual level and in the short term is low; sec-
ond, specific medical management according to patient 
risk has not been defined (with the exception of cardiac 
transplantation/ventricular assist devices); and finally, 
they do not usually include variables of significant 
importance in clinical practice such as comorbidity, 
frailty, functionality, or socio-affective type.

In patients with HF, comorbidities are often the cause 
of hospital readmission. In fact, in some series it has 
been observed that only one third or less of readmis-
sions are due to HF per se12. This occurs more fre-
quently in patients with HF with preserved ejection 
fraction, among whom mortality is often linked to 
non-cardiovascular diseases such as neoplasms, renal 
disease, or infections13. Taking into consideration the 
importance of comorbidities in morbidity and mortality 
of patients with HF, special attention has recently been 
drawn to the importance of a more global approach to 
HF patients rather than a restrictive assessment (i.e., by 
focusing exclusively on cardiac disease). This has led 
to the assessment of comorbidity acquiring greater 
prognostic importance in patients with HF.

The Charlson score is currently the most widely used 
instrument for prognostic assessment in patients with 
comorbidity14. It is a numerical summative scale, so 
that patients with higher scores are more likely to die 
at 12 months. Mortality by quartiles of the patients stud-
ied was as follows: score 0, 12%; score 1-2, 26%; score 
3-4, 52%; and score > 5, 85%. The prognostic value of 
the Charlson score as an independent predictor of mor-
tality or readmission at 1 year has also been confirmed 
in the RICA registry15.

The PROFUND index8,9 is a specific tool for estimat-
ing the 1-year mortality in multipathological patients. 
This index was developed in a multicenter hospital-based 
cohort recruited in 36 Spanish hospitals. A  total of 
1,632  patients were included and followed for 1  year 
and the index was subsequently derived and validated 
using standard methodology. This index stratifies mor-
tality at 12 months and is based on nine clinical, ana-
lytical, and socio-familial dimensions. The index 
stratifies patients with multiple pathologies into four risk 
groups according to the score ranges obtained, with 
mortality ranging from 12% to 14% in the lowest risk 
stratum to 61% to 68% in those with 11 or more points. 
It has also shown to be useful in hospitalization areas 
outside internal medicine16 (Cardiology Hospitalization 
Units) and in primary care17 where the scoring ranges 
were recalibrated.

The use of prognostic indices will allow us to classify 
patients with HF into groups according to the estimated 
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risk of mortality, which is an important aid for improving 
health planning and decision making. Thus, we present 
this study with the aim of providing a tool, through the 
PROFUND scale, that stratifies patients with HF accord-
ing to their prognosis, and thus guides decision-making 
and health planning for these patients.

Conclusion

Our work is a prospective study that aims to apply 
the PROFUND scale to patients with HF in the hospital 
setting with the purpose of helping in decision-making 
with our patients, which could lead to improvements in 
the management of resources in our health system.
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Nationwide and international registries on scleroderma. 
Past, present, and future
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Review Article

Abstract

Systemic sclerosis (SSc) is a low-incidence autoimmune disease that requires collaborative work through national or interna-
tional registries to advance scientifically. The present systematic review aims to be an update of all national and international 
registries to date. In total, 7 first-world countries have SSc registries. In addition, there are also 3 international SSc registries 
plus 2 other registries focused on SSc-related pulmonary arterial hypertension. These registries not only carry out clinical 
research but also allow the collection of serum, DNA and tissue samples, as well as collaborative work to carry out random-
ized clinical trials and collaboration with other registries not directly focused on SSc.
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Introduction

Scleroderma or systemic sclerosis (SSc) is an auto-
immune disease that can be considered a rare disease 
because of its incidence. As such, it makes it difficult 
to study in an isolated research center. Many years of 
follow-up and dedication are needed to be able to 
gather a sufficient number of patients to be able to 
undertake research work that will allow valid knowledge 
to be obtained and extrapolated to other populations. 
World leadership during the second half of the 20th 
century was held by large cohorts of a few centers such 
as the University of Pittsburgh1, the Johns Hopkins 
Hospital in Baltimore2, the University of Texas and 
Michigan3, and the Royal Free Hospital in London4 or 
provincial/state registries such as the South Australian 
Scleroderma Register5. All of them, but especially the 
first one in the 1980s, were the seeds of what later 

became known as national or international registries. 
Today it is mandatory in a disease of low incidence, 
and the autoimmune ones would enter there too, to 
work based on a registry of these characteristics. In 
2011, an attempt was made to update the existing reg-
istries6, but it is clear that a decade later, we need to 
update them and see where we are heading in SSc 
research through the registries.

This study aimed to conduct an updated review of 
the different national or international registries on SSc, 
focusing on their similarities and differences. 

Methods

For the present study, a systematic review of national 
and international registries in SSc has been carried out. 
The search was performed by reviewing the Medline 

2696-5631 / © 2021 Sociedad Española de Medicina Interna. Published by Permanyer. This is an open access article under the CC BY-NC-ND 
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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database following the terms (“Scleroderma, Systemic” 
[Mesh]) AND “Registries” [Mesh]). Besides, the medical 
bibliography of the medical coordinator of each of the reg-
istries was reviewed as well as a search following the name 
of the registry on PubMed and the webpage (when avail-
able) of the registry (Fig. 1). Not all registries present their 
data in the same way and at the same time. Thus, the data 
included in the supplementary tables are indicative and 
correspond in some cases to the paper of presentation of 
the registry and, in others, to one of the following papers 
(Suppl. Tables 1 and 2 and Figs. 2 and 3).

Results

Scleroderma registries

UK, 1995 

The UK Scleroderma Study Group (UKSSG) is a 
working group of key centers that have a clinical and 
research interest in SSc and have worked collabora-
tively to promote research and clinical practice in SSc 
patients over the past 25 years. The group was estab-
lished by Professor Dame Carol Black on the principle 
of inclusive participation. A national registry in the 
United Kingdom, initiated in 1995, includes details of 37 
centers of SSc and contains data on > 2500 patients. It 
allows the collection of blood samples for DNA, serum, 
plasma, and skin biopsies. It also links to systematic 

databases maintained on pulmonary arterial hyperten-
sion (PAH) and interstitial lung disease (ILD). 

The UKSSG, mostly centered in the Royal Free 
Hospital in London, has enabled the study and develop-
ment of management guidelines in renal7 and gastroin-
testinal involvement8 and in the management of digital 
ulcers (DU)9. It has also deepened the study and man-
agement of PAH and ILD10-12. It has also made advances 
in the treatment of diffuse forms of the disease13,14 and 
the study of RNA pol III patients15.

The head office is at the Royal Free Hospital in 
London and is headed by Dr. C. Denton.

Germany, 2003 

The German Network for Systemic Scleroderma 
(DNSS) was founded in 2003 with a grant from the 
German Federal Ministry of Education and Research. 
There is an intense collaboration of different subspecial-
ties, including dermatologists, rheumatologists, pulmo-
nologists, and nephrologists. Like the other registries, it 
includes socio-demographic, clinical, laboratory, and 
follow-up data. DNSS maintains a centralized online 
patient registry that includes all SSc patient data on a 
standardized four-page DNSS questionnaire. The net-
work also provides the infrastructure for collecting blood 
and tissue samples. It now gathers data from more than 
3000 patients from over 40 centers.

Figure 1. PRISMA 2009 flow diagram.
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The German registry has firstly served to character-
ize German patients with SSc16. It has provided 
advances in the correlation of cutaneous and visceral 
involvement as well as in the management of cutane-
ous vascular complications17-20. It has also served to 
immunologically characterize German patients on a 
national level21. It has also deepened the knowledge 
and prognostic evaluation of patients with overlap syn-
drome22 and late-onset SSc23 and the excessive use of 
corticosteroids and immunosuppressants in patients 
with SSc24.

The Central Coordination Office was established at 
the Department of Dermatology and Venereology at the 
University of Cologne and acts as a data manager. It 
is directed by Dr. N. Hunzelmann. 

EUSTAR, 2004 

The EULAR Scleroderma Trials and Research 
Group (EUSTAR) was founded in 2004 at the 
University Hospital of Florence (Italy) with the support 
of a EULAR research grant under the chairmanship of 

Figure 2. Map chart of the national systemic sclerosis registries.

Figure 3. Timeline of the national systemic sclerosis registries over time.
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Marco Matucci. To promote awareness, understand-
ing, and research into SSc and its care and treatment 
throughout Europe, the EUSTAR group was launched 
under the auspices of the EULAR standing committee 
on international clinical trials involving therapeutic tri-
als (ESCISIT) and a prospective multicenter cohort of 
SSc was established. EUSTAR was initiated in 2003 
and the SSc database was launched in 2004. It rep-
resents a multinational, prospective, and open SSc 
cohort. Participating centers enter the minimum 
essential data set (MEDS) with all consecutive con-
sent patients who meet the ACR classification criteria 
for SSc. The MEDS was designed by consensus by 
EUSTAR members and covers demographics, disease 
duration, organ involvement, and laboratory data. 
Annual follow-up examinations are conducted. To 
improve long-term data analysis and follow-up of 
patients suitable for clinical and basic research trials, 
an online database (MEDS Online) was launched in 
June 200625. Simultaneously, the MEDS was expanded 
with features such as right heart catheter measure-
ments, medication, and a center-based biobank, which 
collects sera, tissue samples, and DNA material. To 
date, more than 11,000 patients from 234 centers are 
included in the study.

EUSTAR has been a constant source of recommen-
dations in management, research, and biobanking 
strategies in SSc26-30. It has also contributed to the 
improvement of the clinical assessment of organic 
manifestations and the implementation of the modified 
Rodnan skin score and organic damage31,32. It has 
allowed the characterization of different geographical 
regions33 and the study of differences between races34. 
It has made advances in the study of disability35, cuta-
neous involvement36,37, articular38,39, vascular40-42, car-
diac43, pulmonary,44-47 and digestive involvement48,49, 
also the identification of phenotypic clusters in SSc50. 
It has also made advances in the study of different 
subpopulations such as patients with young and 
late-onset SSc51,52, early and very early SSc53-55, also 
in those patients with antitopoisomerase I anti-bodies 
(ATA), anticentromere antibodies (ACA), anti-Ku, 
PM-Scl, RNA pol III antibodies, and in those antinuclear 
antibody (ANA) negative56-60. It has also contributed to 
the study of risk factors, including 2 prognostic 
scores61-66. It has finally conducted studies to assess 
the efficacy of tocilizumab, abatacept, rituximab, cyclo-
phosphamide, and hydroxychloroquine in different 
subpopulations67-71.

The current data center is located at the University 
Hospital of Zurich and is directed by Dr. O. Distler. 

Canada, 2004 

In 2003, a group of 17 rheumatologists from across 
Canada met and recognized the need to unite to better 
treat patients with SSc. The Scleroderma Research 
Group of Canada (CSRG) is a multicenter research 
cohort established in 2004. The CSRG has been made 
possible by grants from the Canadian Institutes for 
Health Research, private donations, Scleroderma 
Canada, all provincial scleroderma patient groups, the 
Scleroderma Healing Foundation, as well as several 
Canadian pharmaceutical companies. At present, the 
patient registry contains detailed longitudinal clinical 
data on over 1750 patients from 15 different sites, plus 
a biobank of samples.

The Canadian registry (CSRG) has been very prolific 
since its inception. It has focused on the study of quality 
of life72, fatigue73, frailty74, pain75, sleep disturbances76, 
depression77, malnutrition78, work disability79, self-reported 
physical health80, oral health81, SSc-associated cancer82, 
sexual activity83, the impact of socioeconomic status84, 
and the cost of SSc85. It has also made advances in the 
immunological characterization of patients with SSc and 
its clinical implications,  especially in those patients with 
antifibrillarin anti-bodies, ACA, Ro52, PM/Scl, TRIM 21, 
Th/To, Ku, and HMGCR86-93, also those patients with 
negative ANA94. Knowledge of visceral gastrointesti-
nal95-97, pulmonary98-100, renal101, muscular102, cutane-
ous103, and vascular involvement104 has also improved. It 
has also provided knowledge in aspects of the diagnosis 
of the disease105 and in the assessment of organ dam-
age106. It has also served to characterize a Native North 
American population with SSc107. Finally, it has furthered 
the study of a large subpopulation of patients with sclero-
derma sine scleroderma108.

The head office is located at the Jewish General 
Hospital in Montreal and is headed by Dr. M. Baron and 
K. McKenna. 

Spain, 2006 

The Spanish Registry of Scleroderma (RESCLE) 
was created by the Autoimmune Systemic Disease Group 
(GEAS) of the Spanish Society of Internal Medicine in 
2006 to compile a wide range of Spanish patients with 
SSc. At that time, there were 14 participating centers; 
today, there are 40 centers throughout the country. Thus, 
until 2006 the data were collected retrospectively and 
since 2006 (or the date of inclusion of a new center), it 
has been done prospectively. Epidemiological, clinical, 
laboratory, capillary, and immunological data covering 
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267 variables are included in the database. Annual fol-
low-up examinations are conducted. 

The Spanish scleroderma registry has not only char-
acterized the Spanish population with SSc109 but has 
also made advances in the characterization of liver 
involvement110, vascular111, ILD112, and PAH113, as well 
as the role of phosphodiesterase inhibitors and endo-
thelin receptor antagonists as bi-therapies in the prog-
nosis of PAH versus monotherapy114. The preventive 
role of these drugs in the development of PAH and the 
renal crisis has also been evaluated115. The registry has 
furthered the study of the immunological profile and, in 
particular, the study of serodiscordant patients with the 
cutaneous subtype116,117. It has also studied the sub-
population with early and very early SSc118, as well as 
deepened into the causes of death and their change 
over time119,120. It has identified new risk factors and 
created a new long-term prognostic tool121,122.

There is no registry-associated biobank to store evi-
dence. To date, collects data from 2,238 patients. The 
central database coordinator and administrator is S&H 
Medical Science Service and medical coordination is 
directed by Dr. C.P. Simeón and V. Fonollosa from Vall 
d’Hebron University Hospital in Barcelona.

Australia, 2007 

The Steering Committee of the Scleroderma 
Interest Group of Australia (Australian Scleroderma 
Interest Group [ASIG]) met for the 1st time in November 
2005 and in 2007 became a special interest group 
under the auspices of the Australian Rheumatology 
Association, a non-profit organization incorporated as a 
corporation in Australia. The ASIG is a multidisciplinary 
collaboration of rheumatologists, immunologists, cardi-
ologists, and respiratory physicians from across 
Australia with a special interest in improving outcomes 
for patients with SSc and mixed connective tissue dis-
ease. In 2007, ASIG established the Australian 
Scleroderma Cohort Study (ASCS), using a web-based 
platform to detect the cardiac and pulmonary complica-
tions of these diseases as a service to patients with SSc 
and their rheumatologists. The main goal of the ASCS 
is to improve clinical care by increasing the rate of 
detection of SSc-related PAH and ILD to enable earlier 
identification of high-risk patients and the institution of 
timely treatment. Blood samples are collected and pro-
cessed at most centers and transferred to Adelaide for 
storage in the ASIG blood biobank. All members of the 
ASIG are clinical rheumatologists. To date, over 1600 
patients from 13 centers are included in the registry.

The ASIG registry has contributed to the field of PAH 
screening123,124, GI involvement125, overlap syndrome126, 
quality of life127, and activity impairment128. Furthermore, 
in the immunological characterization of patients, espe-
cially patients with anti-Ku, anti-RNA pol III, and 
anti-PM75-10086,129-130, also the relation with occupa-
tional silica exposure131.

The project coordinator and database administrator 
for ASIG were appointed in 2006 and is based in the 
Department of Rheumatology at St. Vincent’s Hospital 
in Melbourne. It is directed by Dr. S. Proudmann and 
M. Nikpour. 

Scleroderma Patient-centered Intervention 
Network (SPIN), 2012 

The SPIN, an international collaboration of patient 
organizations, clinicians, and researchers, was recently 
organized and funded by the Canadian Institutes of 
Health Research. The long-term goals of SPIN are to 
develop, test, and disseminate accessible interventions 
to complement standard medical care and improve out-
comes in SSc. The SPIN uses a novel research design, 
the Multiple Cohort Randomized clinical trial Design, to 
collect longitudinal data related to the problems expe-
rienced by people living with SSc and as a framework 
for the development, evaluation, and delivery of psy-
chosocial and rehabilitation interventions. The first step 
toward the long-term objectives of the SPIN is the 
establishment of the SPIN Cohort131. It does not have 
an associated biobank. By 2020, more than 1700 
patients have been recruited from 43 centers in Canada, 
the USA, UK, France, Spain, Mexico, and Australia.

The SPIN cohort has furthered the study of physical 
activity132, physical and occupational therapy133, hand 
function134, and online self-care intervention in patients 
with SSc135. It has also made advances in the evalua-
tion of mental health in the SSc population, recently 
also concerning COVID-19136,137.

The SPIN is led by Dr. B. Thombs of the Jewish 
General Hospital and McGill University in Montreal, 
Canada.

The US, the CONQUER Registry, 2013

In 2011, the Prospective Registry of Early SSc 
(PRESS) was developed in the US in response to FDA 
and NIH calls for attention to Therapeutics for Rare and 
Neglected Diseases and developing tissue banks 
linked to clinical outcomes. PRESS researchers were 
contacted by the Scleroderma Research Foundation 
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(SRF) to build on their efforts. The overall goal of the 
SRF partnership with participating academic 
Scleroderma Centers is to accumulate the largest pos-
sible cohort of early-stage scleroderma patients. This 
highly collaborative effort, initially among 12 of the larg-
est SSc centers in the United States, has been named 
CONQUER (an acronym for COllaborative, National 
QUality and Efficacy Registry for Tracking Disease 
Progression in SSc [scleroderma] Patients). The 
CONQUER Registry was developed in 2013. The SRF 
is a non-profit organization based in San Francisco. It 
is the nation’s leading non-profit investor in medical 
research and its mission is to fund and facilitate the 
most promising and highest quality research aimed at 
improving therapies and ultimately curing scleroderma. 
The SRF has established strategic partnerships with 
several other sponsors who are providing financial and 
other support elements to ensure the success of the 
CONQUER Registry, in special Boehringer Ingelheim 
and Actelion laboratories. The Biorepository Center at 
The University of Texas Health Science Center at 
Houston will provide processing, storage, and manage-
ment services for CONQUER Registry members, as it 
does for a variety of national research networks. The 
registry includes 12 SSc centers geographically distrib-
uted throughout the U.S., including California, Texas, 
Utah, Illinois, Michigan, Massachusetts, Maryland, New 
York, South Carolina, and Washington, D.C. 

The CONQUER register has only published its initial 
set-up with baseline data from its longitudinal cohort138.

The data center is based at the University of Utah, 
and the biospecimen repository is located at the 
University of Texas Health Science Center in Houston.

The US, the GRASP Registry, 2013 

The African American Scleroderma Genome 
Research Project (GRASP) was established to improve 
our understanding of the clinical manifestations of SSc 
in African Americans and to conduct genomic analyses 
to identify key factors contributing to the occurrence and 
severity of their disease. To achieve these goals, a large 
cohort of African-American patients with SSc has been 
assembled and clinical data and DNA samples have 
been collected from all enrolled patients. The GRASP 
clinical database was established in 2013 and includes 
the sociodemographic and clinical characteristics of a 
U.S. cohort of exclusively African-American SSc patients 
enrolled retrospectively and prospectively over 30 years 
(1987-2016). African-American race was determined by 
patient self-identification. The GRASP consortium was 

supported by research funding from the SRF and the 
Intramural Research Programs of the National Human 
Genome Research Institute and the National Institute of 
Arthritis and Musculoskeletal and Skin Diseases. The 
GRASP cohort currently consists of more than 1,200 
extensively evaluated African-American SSc patients 
enrolled at 23 participating academic centers in the 
United States. This is the largest multicenter cohort of 
African American patients with SSc ever studied. 

The GRASP cohort has published only its baseline 
data in which it characterizes the largest Afro-American 
SSc cohort described to date139.

The data center is based at the Johns Hopkins 
University coordination site and is led by Dr. F. Wigley 
and F. Boin. 

Italy, 2015

The SPRING is the last national registration to date. 
It was promoted by the Italian Society of Rheumatology 
in 2015. Study data were collected and managed using 
REDCap, electronic data capture tools hosted by SIR 
REDCap (Research Electronic Data Capture), which is 
a secure web-based application designed to support 
data capture for research studies. Patients were 
screened consecutively and enrolled at each participat-
ing center according to standardized study procedures. 
All patients were hierarchically classified into 4 different 
cohorts: (1) primary Raynaud’s phenomenon (RP); (2) 
suspected secondary RP; (3) very early diagnosis of 
SSc (VEDOSS); (4) definitive SSc according to ACR/
EULAR 2013 classification criteria for SSc. A biobank 
associated with the registry is not available to store 
evidence. To date, it includes more than 1700 patients 
from 38 centers.

Still, in its early days, the SPRING has served to 
characterize the Italian population with SSc140.

The SPRING is led by Dr. C Ferri of the University of 
Modena and M Matucci of the University of Florence.

INSYNC, 2018 

In 2018, the International SSc Initiation Cohort 
(INSYNC) pooled data from the ASCS, the cohort study 
of the Canadian Scleroderma Research Group (CSRG), 
the Leiden SSc cohort (Leiden CCIS cohort), Spain (the 
scleroderma cohort of the University Hospital 12 de 
Octubre in Madrid), and Sweden (the SSc cohort of the 
Rheumatology Unit of the Skane University Hospital, 
Lund). Here, data from national registries and cohorts 
from a single-center are combined. To date, INSYNC 
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includes sites in Canada, Australia, the Netherlands, 
Spain, Germany, Brazil, the United States, and Sweden. 
It should be noted that INSYNC relies entirely on the 
infrastructure of the CSRG for administrative and sta-
tistical support. 

Still, in its early days, the INSYNC cohort has 
advanced the assessment of the health-related quality 
of life in patients with SSc141.

It currently has more than 600 patients from 31 cen-
ters. It does not have a biobank.

Registries focused on SSc-related PAH

France, ItinérAIR-Sclérodermie, 2002

The ItinérAIR-Sclérodermie Investigators Group 
was established in 2002 to prospectively collect patients 
with SSc and group I PAH. The ItinérAIR-Sclérodermie 
registry includes data on 599 patients diagnosed with 
SSc. It has made advances in the diagnostic algorithm 
of PAH and its early detection142. It has also served to 
study the prevalence and incidence of PAH in a SSc 
population143,144, as well as survival and risk factors for 
poor prognosis145-147.

The registry is run by ACTELION PHARMACEUTICALS 
FRANCE, SAS and is headed by Dr. M. Humbert.

US/Canada, PHAROS, 2006

The Pulmonary Hypertension Assessment and 
Recognition of Outcomes in Scleroderma (PHAROS) 
Registry is a prospective multicenter study in compli-
ance with the US Health Insurance Portability and 
Accountability Act (HIPAA) conducted at 19 US and 
Canadian sites. There were two patient populations 
enrolled in the registry: patients with SSc at risk for 
PAH and those with incident PAH. At-risk patient enroll-
ment criteria were: (1) DLCO < 55% predicted with an 
FVC of > 70% predicted; (2) FVC/DLCO ratio > 1.6; or 
(3) estimated right ventricular systolic pressure 
> 40 mm Hg on ECG. At-risk patients underwent PAH 
screening annually or sooner if clinically indicated. 
Right heart catheterization (RHC) was performed for 
at-risk patients based on clinical indication during fol-
low-up. Patients with incident PAH were diagnosed by 
RHC within 6 months of enrollment148.

The PHAROS registry has allowed the study of risk 
factors in a subpopulation at risk of PAH and in a pop-
ulation already diagnosed with PAH149-151. It has also 
contributed to the hemodynamic study of these 
patients152,153, the prognostic role of related antibodies, 

and biomarkers154,155, the influence of ILD in these 
patients156, and the response to oral therapy157.

This is being coordinated by Dr. V. Steen at 
Georgetown University (Washington DC).

Discussion

The University of Pittsburgh Scleroderma Databank 
was the first SSc registry initiated in 1980. Although it 
has always functioned as a reference center in the US, 
it is still a single-center and, therefore, far from the 
objective of the present review. It is the prototype of all 
registries in SSc as it includes a comprehensive initial 
evaluation, standard SSc examination, laboratory stud-
ies, and yearly serum and DNA samples. Most impor-
tantly, it includes a comprehensive annual to biannual 
follow-up of patients. This databank now has > 4000 
patients with > 30 years of follow-up data. 

The path of clinical research in SSc has been through 
national registries. It has opened up possibilities 
unimaginable in the last century for most centers and 
has increased clinical knowledge of the disease. It has 
allowed better characterization of patients and improved 
knowledge of prognostic factors of the disease. We 
owe this luck firstly to the world reference center in 
Pittsburgh and its researchers and secondly to the 
researchers promoting the different registries in each 
of these countries mentioned above. In short, we are 
talking about 7 countries, not many, but they give a 
good account of what SSc is, at least in the first world 
(Suppl. Tables 1 and 2 and Figs. 2 and 3). Unfortunately, 
we do not have national registries in 3rd world countries 
or in developing or emerging countries. We do not have 
national data from Asia or Africa either. In general, 
national registries cover the entire spectrum of the dis-
ease, although the ASIG is mainly focused on pulmo-
nary manifestations (PAH and ILD). In recent years, 
supranational initiatives have appeared, first with 
EUSTAR and later with SPIN and INSYNC. The case 
of the SPIN is special because it is specifically designed 
to perform randomized clinical trials, it opens a door to 
a different type of systematic collaboration between 
various working groups.

If the same disease has already benefited from this 
large amount of data included in the same registry 
despite its low incidence, it has been even more import-
ant to study certain clinical manifestations that only a 
small group of patients suffer. This is where PAH, ILD, 
and scleroderma renal crisis (SRC) would come in. The 
study of these continues to be difficult due to the lim-
itation in the number of patients who suffer from it, but 
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it is no longer impossible. Furthermore, it allows the 
isolated study of these clinical manifestations in a 
homogeneous group of patients with SSc and not 
included in studies with other types of patients as 
occurs, for example, in studies of PAH including patients 
with idiopathic PAH and other subtypes. In this regard, 
several national registries dedicated to the study of 
pulmonary hypertension have emerged in recent 
decades. Two of them have focused on SSc-related 
PAH, such as the ItinerAIR-Sclérodermie registry and 
the PHAROS registry (Suppl. Tables 3 and 4 and Figs. 
1 and 2). They are cohorts of patients with incident PAH 
patients and patients not yet diagnosed with PAH. The 
inclusion of patients without PAH is broader in the for-
mer, so the incidence of PAH in the French cohort is 
lower. These cohorts allow a more rigorous study of 
this organic condition but they need years to be able 
to gather a sufficient number of patients to allow their 
study given their low incidence. There are no similar 
registries for SSc-related ILD or SRC.

On the other hand, the limitations inherent in these 
registries have to be commented on. First, as in all 
multicenter studies, there is heterogeneity between 
centers in terms of knowledge of the disease, manage-
ment. The constant feedback from scientific meetings 
minimizes these differences, but they are there. Second, 
they are databases with several predefined variables 
and not designed for a specific study. This sometimes 
limits the study in depth of a specific topic that requires 
data not present in the database. Third, the manage-
ment of the SSc overlaps between several specialties, 
mainly Internal Medicine and Rheumatology, 
Dermatology, Pneumology, among others. The 
registries are usually endorsed on occasions by a sin-
gle scientific society so that certain patients may not 
be represented in the registry and this could lead to a 
bias toward inclusion. Fourth, it is important that a reg-
istry has reference centers in SSc but also 2nd and 3rd 
level centers without so much experience in its man-
agement. This may not occur in all registries and the 
big picture of the SSc in that country would not faithfully 
reflect the real seriousness of the patients. Fifth, most 
of the registries are prospective, but not all. A registry 
with retrospective data runs the risk of committing an 
inclusion bias. If a rigorous search has not been carried 
out to include previously deceased patients, it will only 
be including patients who have arrived alive at the time 
of recruitment and therefore those patients with severe 
SSc and risk factors of bad outcomes will be minimized 
in oblivion. Besides, the information in retrospect is not 

always available and this leads to loss of information in 
the registry.

In conclusion, the registries have shown their bene-
fits in terms of progress in knowledge, and in a few 
years and with a greater follow-up of patients will be 
able to continue providing very interesting data from 
which we will learn even more. We can see that this 
type of research can have a limit and we should think 
about going further. Some of these registries include 
blood and tissue biobanks. This opens the door to new 
lines of research not possible until now. International 
cooperation is increasingly common and some of the 
latest registries have been born on this basis. Finally, 
registries are the basis of many observational studies, 
but the example of the SPIN shows the possibility of 
conducting clinical trials on a cooperative and system-
atic international basis. All this is good news for a dis-
ease like SSc, orphaned in the last century and of 
which we know more every day that passes. Our 
patients will be grateful for it. 
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Abstract

During the last months, the pandemic caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has hit 
cruelly elderly citizens living in nursing homes (NHs) across the world. As a matter of fact, NHs are highly vulnerable to the 
occurrence of this new coronavirus disease (COVID-19), which results in high lethality rates. In addition, most of the long-term 
care facilities are not yet prepared to manage with this new epidemiological and clinical scenario. In this article, we will review 
the impact of COVID-19 in NH, its causes and underlying factors, and the possible solutions of keeping SARS-CoV-2 at bay 
in NH from a triple perspective: the focus of public health policies and global measures, the operative level at NH institutions 
themselves, and the daily clinical scenario of clinicians and other health care workers.
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Introduction

The pandemic caused by the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) is beating 
most countries in the world, with nearly 160 million of 
cases, and more than 3,290,000 deaths reported as 
of May 12, 20211. The disease affects more frequently 
and severely elderly citizens; in fact, they make up 
around 30% of all cases, 45-50% of all hospitaliza-
tions, and 80% of all deaths2,3. In these age strata, 
SARS-CoV-2 disease (coronavirus disease [COVID-
19]) lethality rate can reach up to 20-40%4. In virtually 
all countries, we have painfully experienced, that one 
of the most helpless environments for the expansion 

of SARS-CoV-2 are nursing homes (NHs)5,6. In these 
facilities, the impact of COVID-19 is a real danger that 
can be devastating6,7.

In this article, we will review the impact of COVID-19 
in NH, its causes and underlying factors, and the pos-
sible solutions for keeping SARS-CoV-2 at bay in NH 
from a triple perspective: public health, NH institutions 
themselves, and health care workers.

Impact of COVID-19 in NHs

Already from at the beginning of the pandemic, NH 
suffered from outbreaks of the disease. These out-
breaks were always characterized by a “silent” entry of 

2696-5631 / © 2021 Sociedad Española de Medicina Interna. Published by Permanyer. This is an open access article under the CC BY-NC-ND 
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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SARS-CoV-2 and a subsequent “explosion” of cases 
among both, residents and care professionals, affecting 
up to 60% and 30% of them, respectively5. More than 
400 papers have been already published regarding 
COVID-19 in NH. The first well-documented outbreaks 
were described and analyzed in Singapore and the 
United States of America7-9. In all these early reports, 
the authors found high attack rates on residents and 
workers, with hospitalization and mortality rates over 
50% and 30% of affected residents, respectively7-9. 
These experiences brought up the potential deleterious 
impact of COVID-19 in NH (and subsequently in local 
health-care systems) and suggested the fact that once 
SARS-CoV-2 enters into a long-term care facility, it has 
the potential to spread rapidly and widely. The main 
routes of entry of the virus into NH were visitors and 
workers. This fact underscores the importance of pro-
active actions to identify and exclude potentially infected 
staff and visitors, as well as early recognition of poten-
tially infected patients, and implementation of appropri-
ate infection prevention and control measures5-9.

As SARS-CoV-2 progressively increased its inci-
dence in the community, it was paralleled by more and 
more outbreaks in an increasing number of NH, until 
they became one of the hottest spots in the current 
pandemic9-11. This tragedy wave occurred in most world 
countries, with special virulence in those with more 
aged populations and a higher density of long-term 
care facilities. As a matter of fact, in the United States 
of America, it is calculated that more than 2300 NH had 
been affected until April 202012. Another specially hit 
country is Spain, in which more than 20,000 citizens 
living in NH are estimated to have died during the first 
wave of COVID-19 pandemic6,13.

In the last months, many clinicians and professional 
institutions have been warning society and authorities 
of the need to pay more attention and dedicate more 
resources to preventing and combating COVID-19 in 
long-term care facilities14-17. These recommendations 
had a heterogeneous influence among countries, but 
at less have contributed to highlight the vulnerability of 
these citizens toward this new disease, which has con-
ditioned, that in many places, they are the priority pop-
ulation for starting vaccination programs18,19. The 
effectiveness of vaccination in these vulnerable popu-
lations has already been demonstrated; as of today, 
outbreaks in NH have virtually disappeared and the 
incidence and mortality of COVID-19 in citizens over 
80 years of age has decreased drastically in Spain19.

Causes and underlying conditions  
of the “perfect storm”

Three major features converging in NH can explain this 
experienced “perfect storm:” First, the characteristics of 
the resident population, second, the structural and pro-
fessional peculiarities of the residential care model, and 
at last, the global tension and saturation of the health and 
social care systems at the peak of the pandemic.

The residents of NH are characterized by their old age, 
the presence of multiple and severe chronic diseases 
(such as advanced dementia, chronic heart failure, and 
others), a high burden of comorbidities, and elevated 
dependence rates. In these age strata, COVID-19 lethality 
rate can reach up to 50%2,3. This increased mortality may 
be explained in part by already known risk factors (frailty, 
infection acting as a trigger to decompensate other 
chronic conditions, immunosenescence, and develop-
ment of geriatric syndromes’ cascade). In fact, the impact 
of comorbidities in the outcome of multiple acute diseases 
has largely been demonstrated, and in a recent large 
multicenter cohort of patients with COVID-19, chronic car-
diac disease, non-asthmatic chronic pulmonary disease, 
chronic kidney disease, liver disease, and obesity were 
associated with higher in-hospital mortality20. In addition, 
death-risk scores assessing multimorbidity issues like 
PROFUND index have proven their usefulness in the sur-
vival prediction of NH residents with COVID-1921.

NHs, like other closed or half-closed institutions, are 
predisposed to epidemic outbreaks of airborne or con-
tact pathogens as already widely documented22,23. The 
high dependence levels of residents for basic activities 
of daily living (such as bathing, dressing, feeding, or 
transfers) increase the likelihood of transmission through 
the care staff. But beyond these factors, SARS-CoV-2 
pandemic has highlighted the main weaknesses of the 
social care systems. In many countries, NHs are located 
in the border of health-care and social services, and 
because of that, their connections and boundaries to 
both systems are somehow imprecise5,6. There are reg-
ulatory failures leading to lack of delimitation of respon-
sibilities; funding shortfalls leading to structural problems 
and suboptimal staff training; a market-oriented model 
without strict quality control measures; and heteroge-
neous support from the health-care system, which fre-
quently delegates its tasks to the NH teams 
themselves24,25. Under these circumstances, NH faced 
the pandemic lacking infrastructures and work flows to 
manage an epidemic of this magnitude; many of them 
were poorly connected with the health-care system; 
counted with lower staff ratio (usually planned to attend 
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“stable” residents); and had suboptimal staff training 
and expertise in managing patients with COVID-19. The 
time has come to rethink the role and place of NH in 
our societies on a global scale, and to work on a deeper 
integration of health and social care.

At last, the saturation of health care systems during the 
peak of the pandemic nearly reached the collapse, lead-
ing to an extreme lack of material and professionals in 
hospitals and primary care. All countries and citizens were 
aware of these disaster situations, which involved ethical 
issues, prioritizing measures, as well as resources alloca-
tion and reallocation to save most lives, and lives of 
severely ill patients with highest survival probability26-30.

A global strategy is needed to fight the 
storm. Political measures and public health

The responses of country federations and the coun-
tries themselves to this new virus challenge have been 

Table 1. Public health measures carried out or proposed by different countries and institutions to prevent  
SARS-CoV-2 from entering NH

Public health measures Field of action

Global, coordinated, coherent, and transparent plans for the management of COVID-19 in NH Full society

Strengthen the integration of NH with the health-care system Social and health care systems

Provide clinical teams (combining professionals from primary and hospital care) to attend possible 
outbreaks in NH

Health-care system

Prepare for separation of clean and contaminated spaces, circuits, professionals, and shifts in 
case of outbreaks, in NH

Social care system

Provide evacuation centers (campaign hospitals, medicalized hotels...) for outbreaks in NH with 
unavailability of separation measures

Social and health-care systems 

Specific training programs to workers and managers of NH Social Care System

Limit/ban any visit and entry to NH (family members, volunteers, providers...) when high community 
incidence rates 

Full society

Strict control on health status and SARS-CoV-2 exposure of NH staff members NH staff

Reinforcement/increase of NH staff to face higher workload, and possible decrease of personnel 
due to exposure to SARS-CoV-2 

NH staff

Extreme prevention measures in the daily care of residents with a higher level of dependency NH staff

Ensure support for and availability of adequate personal protective equipment NH staff

Avoid unnecessary trips and outings. Promotion of telemedicine and e-health devices for medical 
revisions

NH population

Regular viral testing of NH staff and residents NH staff and residents

Ongoing screening of all individuals who are admitted to NH NH residents

Isolate or quarantine all admissions from hospitals or other high-risk areas, regardless of test 
results

NH residents

Massive vaccination of all NH residents Health-care system

NH: nursing home.

heterogeneous. Countries articulating an early 
response, with more restrictive measures in terms of 
stopping the main routes of transmission, and more 
coherent, homogeneous and clear guidelines, devel-
oping actions in the main “hot spots,” have obtained 
better results in terms of SARS-CoV-2 spread, morbid-
ity, and mortality. In contrast, in countries that decided 
more permissive measures to generate herd immunity 
or to safeguard the economy, the impact of the epi-
demic has been much more devastating31. This proofs 
the importance of global political measures, which 
should always be guided by scientific knowledge. In 
this extraordinary situation, governments and institu-
tions have to make difficult and complex decisions, but 
the ultimate goal should be to save as many lives as 
possible, even if many elements of our daily lives have 
to be given up.

Dealing with the tragedy of NH requires a coordinated 
response from society as a whole. National, regional, 
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and local governments need to develop a coherent and 
coordinated plan, devoting all necessary resources to 
preserving the health of NH residents. All public institu-
tions, scientists, and the media must raise awareness 
among the public at large to avoid unnecessary expo-
sure of the most frail populations to SARS-CoV-2. 
Finally at individual levels, the recommendations of the 
experts must be accomplished, and the authorities have 
to prioritize the enough resources to deal with COVID-
19 in NH.

Focusing on specific public health measures, 
there are some which have been performed and/or 
proposed by some countries and institutions, as 
detailed in table  15-7,14-17,25,31-35. These actions are 
oriented to three levels: to the political institutions 
and society as a whole to make the vulnerability of 
NH visible and to raise awareness among the entire 
population of the importance of devoting resources 
to these institutions; to the social and health sys-
tems to improve their coordination, teamwork, and 
cooperation actions; and finally, to workers and res-
idents of NH to ensure the necessary structural 
changes in the centers, the professional skills in the 
prevention and management of COVID-19, the nec-
essary equipment and protection measures, and the 
universal and regular screening of workers and 
residents.

Keeping at bay SARS-CoV-2  
in the operative level. A pragmatic 
approach to manage NH outbreaks

The management of NH outbreaks has been also 
different during the pandemic. Most frequent approaches 
are detailed in table  2. In the last months, we have 
accumulated experience in the on-site medicalization 
programs in our area and will detail the main actions 
to develop such programs.

In the medicalization program of a NH with a COVID-
19 outbreak, it is crucial to establish a relationship of 
trust among NH staff and health-care staff to carry out 
an optimal teamwork. When first facing with an out-
break, there are a lot of tasks to arrange, so it is useful 
to follow a checklist of priority actions. These can be 
summarized in nine:
1. � Visiting the NH to identify the responsible person, 

evaluate needs, establish immediate measures, and 
plan the following, clearly assigning roles and 
responsibilities.

2. � Evaluating material resources, equipment, expend-
ables, and medication needs (informatics, a porta-
ble ultrasound device, oxygen therapy, material for 
blood extractions, intravenous and subcutaneous 
lines, intravenous fluids, intravenous drugs...); and 
providing the necessary.

Table 2. Different approaches to manage with COVID-19 outbreaks in nursing homes

Approach Advantages Disadvantages Best use

On-site 
medicalization

- Efficacious
- Reduces mortality and hospital referrals
- �Offers optimal palliative care to those 

residents in their end-of-life periods 
- �Maintains preserves home feeling and usual 

caregivers

- �Needs substantial number of 
health-care professionals and 
equipment

- Large sized NH
- Large outbreaks
- Palliative care NH

Evacuation of 
infected residents*

- Easy and fast - Needs facilities reconditioning
- �Disconnection from home and 

usual caregivers
- �Potential stay of asymptomatic 

infected residents

- Medium-sized NH
- Small outbreaks

Evacuation of 
non-infected 
residents

- Easy and fast - Needs facilities reconditioning
- �Disconnection from home and 

usual caregivers
- �Potential evacuation of 

asymptomatic infected residents 

- Medium-sized NH
- Small outbreaks

Evacuation of all 
residents*

- Easy and fast
- Allows an early NH disinfection

- Needs facilities reconditioning
- �Disconnection from home and 

usual caregivers
- �Potential transmission to other 

hosts beyond the NH

- Small-sized NH
- Small outbreaks

*To medicalized facilities such as hotels, hospitals, or campaign hospitals. NH: nursing home.
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Table 3. “Survival kit” for the initial approach  
of COVID-19 outbreaks in nursing homes

“Survival kit”* Number

Health care clothing
 - Personal protective equipment
 - �Gloves, surgical caps, and shoe 

covers (different sizes)
 - FFP2 and surgical masks 
 - Surgical gowns
 - Hydroalcoholic gel
 - Protection glasses

20
100, 100, 100

50, 50
20

1000 mL
5

Medical devices
 - �Oxygen nasal cannulas and 

different concentration masks
 - Portable oxygen concentrators
 - Portable ultrasound dispositive

10, 10

3
1

Intravenous fluids and associated 
material

 - �Needles (subcutaneous, 
intramuscular, intravenous, and 
trocar)

 - Syringes (2 mL, 5 mL, and 10 mL)
 - Intravenous lines
 - Subcutaneous lines
 - Dosimeters (Dosiflow®)
 - Infusers
 - �Peripheral catheters (Abocath® 

20 and Abocath® 22)
 - Dressings and adhesive tapes
 - �Chlorhexidine, 70° ethanol, or 

povidone iodine
 - Saline 1000, 250, and 100 mL
 - Glucose 5% 500 mL
 - Glucosaline 500 mL

20, 20, 20, 20

20, 20, 20
20
10
10
3

15, 15

30
1000 mL

5, 5, 5
3
3

Medications
 COVID-19 supplies
 - Dexamethasone 4 mg (iv)
 - Methyl-prednisolone 40 mg (iv)
 - Furosemide 20 mg (iv)
 - Metoclopramide 10 mg (iv/sc)
 - Enoxaparin 20, 40, 60 mg (sc)
 - Remdesivir
 - Tocilizumab

Anti-bacterial supplies
 - Ceftriaxone 2 g (iv)
 - Ceftriaxone 1 g (im)
 - Levofloxacin 500 mg (iv)
 - Levofloxacin 500 mg (tablets)

Respiratory supplies
 - Salbutamol (inhaler)
 - Ipratropium (inhaler)
 - Formoterol/budesonide (inhaler)
 - Inhalation chambers

Other medications 
 - Acetaminophen 1 g (iv)
 - Acetaminophen 500 mg (tablets) 
 - Morphine 10 mg (iv/sc)
 - Midazolam 15 mg, 50 mg (iv/sc)
 - Levomepromazine 25 mg (iv/sc)
 - Haloperidol 5 mg (iv/sc)
 - Scopolamine 0.5 mg (iv/sc)

50
500
100
500

50, 100, 50
On request
On request

75
30
75
30

50
50
25
25

500
200
500

100, 50
20
50

200

*This “kit” is planned to cover the first 24-48 h of on-site medicalization of NH with 
COVID-19 outbreaks affecting initially 40-50 residents. 

3. � Identifying the needs of health care workers (physi-
cians and nurses). Mobilizing the coordinated team 
(primary care and hospital professionals) to provide 
clinical attention 24 h during 7 days in the week.

4. � Locating a “clean room” for informatics equipment, 
clinical work, consulting and writing in electronic 
clinical charts, and administrative tasks. Establish-
ing full connection with health-care electronic infor-
mation systems.

5. � Locating a secure locker room for NH staff and 
health care workers’ dressing and undressing. En-
suring enough PPE supplies to all team members.

6. � Universal SARS-CoV-2 testing to residents and 
staff members to detect active infections, by per-
forming real-time polymerase chain reaction (RT-
PCR) for the detection of specific viral ribonucleic 
acid (RNA) from nasopharyngeal swab smears. 
Repeating test after 7 days, or if symptoms devel-
opment to not infected residents. Performing a me-
ticulous epidemiological survey and follow-up to 
trace the outbreaks’ origin and evolution.

7. � Establishing a “clean area” with rooms and common 
spaces for uninfected residents, and a “contaminat-
ed area” with rooms and common spaces for resi-
dents with confirmed infection. Warranting the 
compulsory use of PPE to all members of the work 
team while remaining in the contaminated area.

8. � Specific training of staff members in the manage-
ment and care of COVID-19 patients. Separation of 
those working in the clean area and those working 
in the contaminated area, with prohibition to change 
shifts between professionals from these two areas. 
Proper clinical attention and quarantine of staff mem-
bers with confirmed SARS-CoV-2 acute infection.

9. � Ensuring common clinical management, and com-
munication protocol to inform residents’ families.

It may be practical to count with a “survival kit” of 
expendables and medications, to manage COVID-
19 patients the first 48-72 h, until the supply circuit is 
operational. We detail this kit in table 3.

After controlling the outbreak, it is important to estab-
lish a demedicalization process. We consider that after 
14 days of the last confirmed COVID-19 case, the NH 
is eligible for demedicalization. In this process, the fol-
lowing five requirements should be ensured: (1) A con-
tingency plan with infection and prevention measures, 
active surveillance, actions in case of new infections, 
and provision of spaces and rooms for possible future 
“contaminated areas.” (2) Urgent notification of the 
appearance of suspected cases compatible with 
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COVID-19. (3) Continuous training to staff members. 
(4). Staff members control through daily temperature 
measurement and a responsible declaration at the 
entrance to the workplace of not having symptoms 
compatible with COVID-19, and in case of symptoms 
onset, urgent notification. (5) Public and auditable 
weekly checklist of the infection control measures5.

Managing and treating old frail patients 
with COVID-19. The daily clinical trench

Managing elderly frail patients with COVID-19 are a 
triple challenge.

First, their symptoms are more vague, unspecific, and 
similar to other acute conditions (many of them develop 
only geriatric syndromes such as delirium, falls, or neu-
romuscular dysphagia)36,37. Other typical COVID-19 
symptoms such as fever, odynophagia, anosmia, or 
ageusia are also uncommon. Hence, a high suspicion 
level is needed to early recognize, confirm, isolate inci-
dental cases, and avoid further transmission in NH.

Second, many of these patients suffer comorbidities 
or are indeed polypathological patients, whose condi-
tions frequently get decompensated and need to be 
globally treated. It is common that these patients 
develop heart failure, bronchial hyperreactivity, and a 
variety of geriatric syndromes (immobilization, constipa-
tion, acute urinary retention, and among others), which 
need specific expertise in their integral management.

And third, a deep knowledge of multimorbidity, frailty, 
and geriatric medicine is needed to establish best clin-
ical actions and treatments. An earlier symptoms rec-
ognition by well-trained professionals is needed to lead 
to earlier treatment and support measures; in this 
sense, treating very old patients with potentially accept-
able life expectancy is safe and of benefit; otherwise, 

we could fall in a somehow nihilist deviation of clinical 
practice. Besides, a gentle attention to the most frail 
and terminally ill residents will enable a personalized 
care according to preferences of patients and families; 
the rush of a pandemic situation should not make pal-
liative care invisible, on the contrary, an optimal pallia-
tive care has to be offered to this selected population 
to avoid futility and unnecessary iatrogenia38.

Among the multiple COVID-19 prognostic scores, the 
presence of multimorbidity, chronic conditions, and 
functional status is often forgotten. However, in this 
population, chronic conditions are of similar relevance 
of severity of COVID-19 in determining patient’s survival. 
This fact has been demonstrated also in many other 
acute and chronic diseases39-41. Hence, we propose the 
death risk stratification to be performed on two axis 
detailed in table  421. The first dimension to assess 
should be the death risk due to basal status and severity 
of chronic conditions, by means of a co-morbidity tool 
like PROFUND index42; with this assessment, we could 
differentiate those patients with good life expectancy in 
which a nihilist practice should be avoided and an etio-
logic-pathogenic approach is the best choice; and those 
patients with basal severe illnesses or already in their 
end-of-life trajectory, in which futility and iatrogenia 
should be avoided and a more symptomatic approach 
is the best clinical practice. The second axis is the cur-
rent death risk due to the severity of COVID-19, by 
means of a pneumonia severity tool like CURB-65 
index43; standard care should be offered to patients with 
mild-moderate disease, while an intensified care with 
advanced measures (intensive care for those with good 
life expectancy and advanced palliative care for those 
who are already in their end-of-life process) is the best 
option for those with severe COVID-1921.

At last, it may be useful to prepare a checklist of 
important issues to consider and consign in the daily 
clinical evaluation and care of all patients (such as clin-
ical status, vital signs, global approach, treatments, 
patient and family preferences...). This checklist should 
be available to all members of the work team.

Conclusions

NHs are highly vulnerable to the occurrence of 
COVID-19 outbreaks, which are unfortunately burdened 
with high mortality rates among residents.

Three converging features can explain this “perfect 
storm:” The characteristics of the resident population, 
the structural and professional singularities of the resi-
dential care model, and the global tension and 

Table 4. Proposed death risk stratification approach in 
elderly patients living in nursing homes

Index score Proposed approach

PROFUND ↓ and CURB-65 ↓ - Etiologic-pathogenic approach
- Standard care*

PROFUND ↓ and CURB-65 ↑ - Etiologic-pathogenic approach
- Intensified care#

PROFUND ↑ and CURB-65 ↓ - Symptomatic approach
- Standard care*

PROFUND ↑ and CURB-65 ↑ - Symptomatic approach
- Intensified care &

 *Standard ward or nursing home; # including transfer to intensive care unit;  
& including the offer of palliation, palliative sedation, and spiritual care.
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saturation of the health and social care systems during 
pandemic peaks.

Dealing with the tragedy of NH requires a coordi-
nated response from national, regional, local govern-
ments, and societies as a whole. Best results in terms 
of stopping transmission have been obtained with an 
early response, restrictive measures, and with coher-
ent, homogeneous and clear guidelines, developing 
actions in the main “hot spots.”

It is important to carefully plan the management of 
COVID-19 outbreaks in NH. The best choice will depend 
on the NH and outbreak size. Possible solutions are 
on-site medicalization programs or partial/total evacu-
ation to other appropriate facilities.

Finally, an optimal clinical attention of these 
patients is of vital importance. They frequently develop 
non-specific symptoms as well as geriatric syndromes 
as manifestations of COVID-19, and their comorbidities 
often get decompensated. In their clinical approach, an 
exquisite prognostic stratification may be of consider-
able help.
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Abstract

Type 2 diabetes (T2D) is a major health concern due to its high prevalence, severe morbidity, and elevated mortality. Medical 
antidiabetic treatment is constantly changing and becoming more complex. Many national and international societies have 
published recommendations for the medical treatment of T2D focused on patients’ clinical situations instead of glycemic con-
trol. However, most consensus documents offer such comprehensive information that it can be difficult to apply and effective-
ly put into practice. This document contains the necessary 2021 update of the consensus statement about recommendations 
for the medical management of T2D from the Diabetes, Obesity, and Nutrition Working Group of the Spanish Society of In-
ternal Medicine. The aim of this consensus document is to facilitate therapeutic decision-making to improve diabetes patient 
care. By focusing on clinical conditions such as cardiovascular risk, heart failure, diabetic kidney disease, obesity and over-
weight, the elderly population, risk of hypoglycemia, and history of diabetes of more than 10 years, the consensus recommends 
selecting antidiabetic drugs according to the best available evidence. The document prioritizes the use of glucagon-like pep-
tide-1 receptor agonists and sodium-glucose contransporter-2 inhibitors due to their additional cardiovascular and renal ben-
efits beyond glycemic control.

Key words: Type 2 diabetes. Treatment. Cardiovascular disease. Heart failure. Obesity. Hypoglycemia. Chronic renal disease. 
Elderly.
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Introduction

The prevalence of type 2 diabetes (T2D) mellitus is 

increasing exponentially worldwide. The International 

Diabetes Federation (IDF) estimates that 463 million 

adults aged 20-79 currently suffer from diabetes, or 1 

in 11 of the global population, and 50% of these 
(232 million) are undiagnosed. The number of individ-
uals with diabetes is likely to rise to 578 million by 2030, 
and to 700 million by 20451.

The prevalence of diabetes in Spain, according to the 
di@bet.es study, is 13.8% of the adult population. Of 

2696-5631 / © 2021 Sociedad Española de Medicina Interna. Published by Permanyer. This is an open access article under the CC BY-NC-ND 
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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these individuals, 7.8% are aware of their T2D diagno-
sis (almost 3 million people) while 6% (more than 
2.3  million) are unaware that they have the disease2. 
The aging population, the steady rise in obesity, and 
the negative aspects of unhealthy diets, such as the 
departure from the Mediterranean diet, are factors that 
influence this growing prevalence of diabetes around 
the world. Recent data from the di@bet.es cohort 
reports an incidence of diabetes of 11.6 cases per 1000 
people/year, of which 3.7 cases per 1000 people/year 
know of their diagnosis and, most concerning, 7.9 cases 
per 1000 people/year are unaware of their disease. 
Incidence varies according to age and life stages, with 
very low prevalence among those under 30 years and 
in women of fertile age, and high prevalence among 
the elderly (25%)3. It is estimated that 35% of patients 
hospitalized in Internal Medicine departments in Spain 
receive a secondary diagnosis of diabetes4,5. These 
patients are typically elderly with a high comorbidity 
rate, and often present with established chronic kidney 
disease and cardiovascular disease (CVD)5,6. 
Furthermore, the risk of hypoglycemia, mainly as a 
result of illness, is high7. The prevalence of obesity in 
the general population is estimated at 23%, a figure 
similar to that found in patients treated by Internal 
Medicine services8. In diabetes patients, this number 
reaches 35% for obesity and 70% for overweight.

There are many national and international proposals 
for tackling T2D therapeutically which vary in complex-
ity and applicability in daily clinical practice. To provide 
practical guidance on the choice of antidiabetic drugs, 
the diabetes, obesity, and Nutrition Working Group of 
the Spanish Society of Internal Medicine (Sociedad 
Española de Medicina Interna [SEMI]) published its 
recommendations in 2020 based on a critical review of 
the scientific literature9. This document updates those 
recommendations based on new findings published in 
2020.

The proposals in this document do not intend to over-
ride clinicians’ professional judgment and should only 
be applied following a medical assessment based on 
the doctor’s own knowledge and common practice; 
treatment can be adjusted according to individual pref-
erence, comorbidities, and other health-care system 
and patient-related factors.

The main aim of this consensus is to present a short, 
practical document of recommendations for antidiabetic 
drug therapy, striking a balance between simplicity and 
scientific rigor, to help clinicians to make therapeutic 
decisions based on the best available evidence.

Material and methods

The first part of the consensus contains recommen-
dations based on the most frequent clinical situations 
that patients experience: high/very high cardiovascular 
risk, heart failure (HF), diabetic kidney disease (DKD), 
obesity and overweight, aged 75 and over, high risk of 
hypoglycemia, and a history of diabetes of more than 
10 years (Fig. 1). The second set of recommendations 
concerns the administration of treatment based on the 
patient’s initial glycated hemoglobin (HbA1c) level, and 
the objectives to be agreed on with the patient (Fig. 2).

This 2021 update is based on a review of the revised 
recommendations for T2D drug treatment published by 
the American Diabetes Association (ADA) in January 
202110; in addition, we ran a bibliographical search 
published in 2020 filtered by “T2D” in combination with: 
“CVD,” “HF,” “DKD,” “obesity,” “elderly,” “hypoglycemia,” 
“glucagon-like peptide-1 receptor agonists GLP-1RAs,” 
“sodium-glucose contransporter-2 (SGLT2) inhibitors,” 
“DPP4 inhibitors,” and “insulin.”

The first version of this consensus was published in 
2020 in Revista Clínica Española (online, June 2020)9. 
This updated version contains additional information 
from four clinical trials and two systematic reviews11-17.

We used standard ADA classifications to test the 
quality of the evidence: A (clear evidence from random-
ized controlled trials); B (evidence from observational 
studies); C (evidence from non-controlled studies); and 
E (a consensus of experts or clinical experience)18. 
Each principal recommendation in our consensus is 
categorized and stated within parentheses by one of 
these letters.

The consensus draft was revised and approved by a 
committee of experts from SEMI’s diabetes, obesity, 
and Nutrition Working Group, and a final consensus 
reached.

Results and recommendations

Metformin and lifestyle changes are still the main 
recommendations for treating T2D in the absence of 
intolerance or contraindication. In 75-80% of patients 
participating in cardiovascular safety studies, met-
formin was administered in combination with other anti-
diabetic drugs that were the focus of those studies (A).

High and very high cardiovascular risk

CVD in people with diabetes begins before diabetes 
is diagnosed; this concept, known as the 
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cardiovascular continuum, advises that the diabetic 
patient be classified as high or very high cardiovascular 
risk regardless of the presence of established CVD. 
Patients are classified as high cardiovascular risk if 
they have a T2D history of more than 10 years in the 
absence of target organ damage, and with at least one 
additional cardiovascular risk factor. Diabetic patients 
are classified as very high cardiovascular risk if they 
have target organ damage, three or more additional 
cardiovascular risk factors, or established CVD19.

Metformin is considered to be safe even for high and 
very high cardiovascular risk patients20 (C). GLP-1RAs 
and SGLT-2 inhibitors are the drugs of choice, as their 
use is associated with a reduction in CVD events as 
compared to placebo (A).

In the LEADER trial, liraglutide, a GLP-1RA, reduced 
the primary combined endpoint of major adverse car-
diovascular events (MACE) (hazard ratio  [HR]: 0.87; 
95% confidence interval [CI]: 0.78-0.97; p = 0.01). In 
the ungrouped analysis, the relative risk reduction 

(RRR) was 22% (p = 0.007) for CV mortality and 15% 
(p = 0.02) for total mortality21. In the SUSTAIN-6 study, 
semaglutide reduced MACE (HR 0.74; 95% CI: 0.58-
0.95; p = 0.02) with 39% RRR (p = 0.04) for stroke22. 
Similarly, in the REWIND study, dulaglutide reduced 
MACE (HR 0.88; 95% CI: 0.79-0.99; p = 0.026) with 
24% RRR (p = 0.017) for stroke23. Lixisenatide24 and 
exenatide LAR25 were neutral compared to standard 
treatment.

Regarding SGLT2 inhibitors, empagliflozin (EMPA-
REG-OUTCOME trial) also reduced MACE (HR 0.86; 
95% CI: 0.74-0.99; p = 0.04) with a 38% RRR (p < 0.001) 
for CV mortality and 32% (p < 0.001) for total mortal-
ity26. In the CANVAS study, canagliflozin reduced 
MACE (HR 0.86; 95% CI: 0.75-0.97 p = 0.02), not 
reaching statistical significance for the individual car-
diovascular outcome components27. The DECLARE 
study on dapagliflozin found no statistical significance 
in the reduction of MACE28.

Figure 1. Recommendations on medical treatment of type 2 diabetes from the Diabetes, Obesity, and Nutrition 
Working Group of the Spanish Society of Internal Medicine.
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The VERTIS-CV trial with ertugliflozin showed no 
reduction in cardiovascular events (HR 0.97; 95.6% CI: 
0.85–1.11; p < 0.001 for non-inferiority) in a population 
similar to that of the EMPA-REG-OUTCOME study11.

The PROactive study on pioglitazone found a 16% 
RRR (p = 0.027) in MACE as a secondary objective29. 
In a pre-diabetic population, treatment with pioglitazone 
was linked to a 24% RRR (p = 0.007) for the combined 
variable of stroke and/or heart attack30 (A).

The CV safety of dipeptidyl peptidase-4 (iDPP4) enzyme 
inhibitors was not inferior to standard antidiabetic treat-
ment (A). Although there are no trials directly addressing 
the CV safety of vildagliptin, a meta-analysis of studies 
supports its neutrality (B)31. The CAROLINA study on 
linagliptin was neutral versus glimepiride for MACE, with 
a higher rate of hypoglycemia in the glimepiride group 
(A)32. For basal insulin, glargine-U100 demonstrated CV 
safety in the ORIGIN study33; the DEVOTE study com-
pared insulin degludec to glargine-U100 and no inferiority 
was found (A)34 (Fig. 1).

Heart failure

SGLT2 inhibitors remain the drug of choice for 
patients with HF or those at risk of developing it (A). In 
the aforementioned cardiovascular safety studies, 
empagliflozin (HR 0.65; 95% CI: 0.50-0.85; p = 0.002), 
canagliflozin (HR 0.67; 95% CI: 0.52-0.87; p < 0.001), 
dapagliflozin (HR 0.73; 95% CI: 0.61-0.88; p = 0.0005), 
and ertugliflozin (HR 0.70; 95% CI: 0.54-0.90; p = 0.006) 
were indicated for a significant reduction in hospitaliza-
tions for HF11,26-28.

The DAPA-HF study showed that dapagliflozin 
reduced the primary combined endpoint of cardiovas-
cular mortality, hospitalizations for HF, and/or emer-
gency room visits for HF in patients with reduced 
ejection fraction (EF ≤ 40%) and estimated glomerular 
filtration rate (eGFR) ≥ 30 mL/min/1.73 m2 regardless 
of the presence of diabetes (HR 0.74; 95% CI: 0.65-
0.85; p = 0.00001)35. Similarly, in the EMPEROR-
REDUCED study, empagliflozin reduced the primary 
combined endpoint of cardiovascular mortality, HF 

Figure 2. Recommendations on medical treatment of type 2 diabetes from the Diabetes, Obesity, and Nutrition 
Working Group of the Spanish Society of Internal Medicine.
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hospitalizations with EF ≤ 40% and eGFR 
≥ 20 mL/min/1.73 m2 in patients with and without dia-
betes (HR 0.75; 95% CI: 0.65-0.86; p < 0.001)13.

GLP-1RAs were neutral for HF hospitalizations, 
except for albiglutide (HR 0.71; 95% CI: 0.53-0.94; 
p  <  0.0001) which reduced them36 (A). iDPP4s were 
neutral, except for saxagliptin (HR 1.27; 95% 
CI:  1.07-1.51; p = 0.007), for HF hospitalizations37. 
Basal insulin analogs were neutral for HF hospitaliza-
tions in the above-mentioned studies33,34 (A). 
Pioglitazone was contraindicated as it was associated 
with a rise in HF hospitalizations due to hydrosaline 
retention (A) (Fig. 1).

Diabetic kidney disease

All the studies (A) consistently reported that SGLT2 
inhibitors reduce the risk of DKD progression, defined 
as the need for dialysis, kidney transplant or death by 
kidney failure (HR 0.67; 95% CI: 0.52-0.86; p = 0.0019), 
progression to terminal kidney disease (HR 0.65; 95% 
CI: 0.53-0.81; p < 0.0001), and severe kidney injury (HR 
0.75; 95% CI: 0.66-0.85; p < 0.0001). In the eGFR sub-
groups analysis, the prevention of renal function dete-
rioration and albuminuria decrease is persistent even 
with eGFR of 30-45  mL/min/1.73 m2 (C). This effect 
occurs regardless of the presence of microalbuminuria 
and the use of renin-angiotensin system blockers38.

Two studies assessed the renal benefits of SGLT2 
inhibitors combined with renin-angiotensin system 
blockers. Both the CREDENCE study39 with canagli-
flozin 100 mg in T2D, in which 60% of its patients had 
eGFR 30-59  mL/min/1.73 m2, and the DAPA-CKD 
study12 with dapagliflozin 10 mg in patients with or with-
out diabetes, in which almost 90% of the patients had 
eGFR 25-59  mL/min/1.73 m2, showed a significant 
reduction in DKD progression (A). The presence of 
DKD was less evident in the DECLARE-TIMI 58, 
CANVAS, and EMPA-REG OUTCOME studies, at 8%, 
20%, and 26%, respectively.

Regarding GLP-1RAs, liraglutide (HR 0.78; 95% CI: 
0.67-0.92; p = 0.003), semaglutide (HR 0.64; 95% CI: 
0.46-0.88; p = 0.006), and dulaglutide (HR 0.85; 95% 
CI: 0.77-0.93; p = 0.0004) reduced renal events (eGFR 
deterioration, microalbuminuria, and renal death)36 (A).

Other antidiabetic drugs showed no ability to prevent 
renal function deterioration. The use of metformin 
requires dose reduction in patients with eGFR <45 mL/
min/1.73 m2, and DPP4 inhibitors (except linagliptin) 
require dose adjustment depending on the eGFR. 

Pioglitazone is not recommended due to the risk of 
hydrosaline retention (A).

Metformin and sulfonylureas are contraindicated for 
eGFR < 30  mL/min/1.73 m2. SGLT2 inhibitors should 
not be used with eGFR < 30  mL/min/1.73 m2 but, as 
already mentioned, dapagliflozin continues to have 
renal benefits up to eGFR 25  mL/min/1.73 m2  12 (A). 
Liraglutide, semaglutide, and dulaglutide can be used 
down to eGFR 15  mL/min/1.73 m2 to continued good 
cardiovascular and renal effect (A). Basal insulin 
requires a 25% reduction for eGFR 15-30 mL/min/1.73 
m2 and 50% for eGFR < 15 mL/min/1.73 m2. Repaglinide 
can be used with advanced DKD patients although it 
could increase the risk of hypoglycemia.

The recent FIDELIO-DKD study assessed the effect 
of finerenone, a selective nonsteroidal mineralocorti-
coid receptor antagonist, on renal and cardiovascular 
events in patients with kidney disease and T2D in opti-
mum treatment with renin-angiotensin system blockers. 
Patients in the trial presented an albumin-creatinine 
ratio of 30-300  mg/g, and eGFR of 25-60  mL/
min/1.73 m2. Finerenone significantly reduced the pri-
mary composite outcome (renal failure, eGFR reduction 
≥ 40% of basal, and/or renal death) (HR 0.82; 95% CI: 
0.73-0.93; p = 0.001). It also reduced secondary out-
comes, such as MACE and hospitalizations for HF (HR 
0.86; 95% CI: 0.75-0.99; p = 0.034)16. The results were 
similar in the presence or absence of established CVD, 
(p-value for the interaction 0.85)14 (A) (Fig. 1).

Overweight and obesity

Overweight and obesity are linked to an increase in 
cardiovascular events, HF, and total mortality40. GLP-
1RAs are the drugs of choice. Weight reduction for the 
different drugs varies, with the hierarchy ranging from 
greater to lesser weight loss: semaglutide, liraglutide, 
dulaglutide, exenatide LAR, and lixisenatide (A).

SGLT2 inhibitors are associated with reduction in 
body weight, although of the lower intensity and less 
enduring effect in the long term (A). The combination 
of GLP-1RAs and SGLT2 inhibitors is recommended to 
achieve weight loss objectives (E).

Pioglitazone, sulfonylureas, glinides, and basal insu-
lin analogs are linked to body weight gain41. The iDPP4s 
are neutral (A). The role of antidiabetic drugs in the 
treatment of non-alcoholic fatty liver disease (NAFLD) 
is currently under study, and could benefit patients 
receiving treatment with pioglitazone, GLP-1RAs, and/
or SGLT2 inhibitors42 (Fig. 1).
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Patients over 75 years of age

Elderly patients are more vulnerable to the delete-
rious effects of hypoglycemia and other secondary 
effects, so the goals for controlling their blood glu-
cose levels should be less stringent. Nevertheless, 
many of the aforementioned studies include addi-
tional benefits for elderly patients in terms of cardio-
vascular, renal, and HF prevention. The EMPA-REG 
OUTCOME study in patients > 75  years reported a 
reduction in cardiovascular mortality (HR 0.55; 95% 
CI: 0.32-0.94), HF hospitalizations (HR 0.45; 95% CI: 
0.22-0.89), and renal events (HR 0.54; 95% CI: 0.37-
0.79) that was higher than for the general popula-
tion43. In the CANVAS study, the results were similar 
in patients > 65 years (HR 0.80; 95% CI: 0.67-0.95)27. 
The GLP-1RAs also showed beneficial effects in 
elderly patients44.

In the DAPA-HF trial, patients > 75  years benefited 
most from the drop in hospitalizations for HF and/or 
cardiovascular mortality (HR 0.68; 95% CI: 0.53-0.88; 
p = 0.003) with fewer secondary effects than the pla-
cebo, especially in volume depletion and renal injury45 
(C). The EMPEROR-REDUCED trial found similar ben-
efits for patients > 75 years (p for interaction = 0.54)17 
(C). As most findings for the elderly come from sub-stud-
ies of clinical trials, the level of evidence is classified 
as “C.”

Any clinical assessment of elderly T2D patients 
should take into account functional, cognitive, and 
social factors. Age is not the only factor to consider in 
antidiabetic treatment, which should be less intensive 
for patients with functional, cognitive, and social 
impediments and/or poor prognosis. It is essential that 
the patient not develop acute hypoglycemia, so drugs 
that present a low risk of developing this condition 
should be administered; if insulin is required, it should 
be the safest form for this type of patient. Further 
details can be found in the Spanish Society of Internal 
Medicine’s Consensus on T2D treatment for the 
elderly46 (Fig. 1).

Hypoglycemia

Drugs with non-insulin dependent actions exhibit a 
low risk of hypoglycemia and are thus recommended: 
metformin, GLP-1RAs, SGLT2 inhibitors, and iDPP4 
(E). Both glargine U300 and degludec achieve lower 
incidence of hypoglycemia as compared to levemir and 
glargine U10034,47 (A) (Fig. 1).

Patients with long-term diabetes 
(> 10 years)

SGLT2 inhibitors26-28 and GLP-1RAs21-23 have been 
shown to be beneficial in cardiovascular safety studies 
in T2D patients who have had diabetes for 10 years or 
longer, as opposed to studies with sulfonylureas, met-
formin, or basal insulin analogs48-51 (A) (Fig. 1).

Treatment according to HbA1c

Metformin continues to be the foundation of any anti-
diabetic treatment. This document recommends the 
number of drugs to be administered according to initial 
HbA1c and personalized therapeutic goals (E).

GLP-1RAs and/or SGLT2 inhibitors are recommended 
as a second line of treatment after metformin for the 
cardiovascular and renal benefits mentioned previously 
(A). Basal insulin analogs can be used whenever 
required, according to metabolic control, especially if 
insulin reserves are low, blood glucose level >300 mg/
dL, cardinal symptoms of high catabolism or HbA1c 
>10% with hyperglycemia symptoms, or when there is 
a contraindication or intolerance to other therapies (E) 
(Fig. 2).

Discussion

This consensus gathers the recommendations of the 
diabetes, obesity, and nutrition working group of the 
SEMI for decision-making regarding drugs for T2D 
treatment, based on the best available evidence up to 
January 2021. Although this information is primarily for 
Internal Medicine practitioners, it can be used by clini-
cians in other specialties who deal with T2D patients 
at any level within the health system. The high preva-
lence and increased incidence of T2D means that doc-
tors of any discipline might need to treat such patients 
across a range of scenarios in their daily clinical 
practice.

The first part of the algorithm should be interpreted 
horizontally, then vertically: select the patient’s clinical 
situation or situations (horizontal) then decide which 
drug to use in this situation (vertical) (Fig. 1). Doctors 
must always evaluate the drug’s contraindications, the 
dose to administer, and whether the indication con-
forms to the medical specifications, to avoid therapeutic 
inertia. The document offers some recommendations 
not included in the medical specification indications, at 
least in Spain, on eGFR threshold for initial use of most 
SGLT2 inhibitors, or regarding BMI for GLP-1RAs. 
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However, solid evidence from recent clinical trials sug-
gests that these indications could soon be included 
following review by the health authorities.

In the recommendations for reducing cardiovascular 
events, we found no difference in the use of GLP-1RAs 
among patients with/without established CVD, as 
opposed to other consensuses. Current treatment of 
cardiovascular risk should focus on the cardiovascular 
continuum and avoid the discussion on primary and 
secondary prevention52. In fact, various trials with GLP-
1RAs apply different criteria when classifying patients 
with or without established CVD. SUSTAIN-6 and 
LEADER include vascular stenosis > 50% at the coro-
nary, carotid, and periphery level, moderate renal insuf-
ficiency, or stage 2/3 HF as established CVD. In 
contrast, these patients were not defined as having 
established CVD in the REWIND study53.

Although the overall perception of SGLT2 inhibitors 
would suggest a class effect in cardiovascular event 
reduction, the DECLARE-TIMI study28 with dapagli-
flozin did not reduce MACE in the total population; it 
did so in patients with a prior history of acute myocar-
dial infarction54. The recent VERTIS-CV trial with ertug-
liflozin also failed to achieve a significant reduction in 
cardiovascular events11.

The DECLARE-TIMI trial results were supposedly 
explained by the fact that there were fewer patients with 
established CVD and advanced DKD as compared to 
other studies with SGLT2 inhibitors. However, this is not 
a valid argument for the VERTIS-CV trial as almost the 
entire study population had established CVD. Thus, the 
class effect of reducing cardiovascular events in T2D 
patients is at least questionable, and the recommenda-
tion for SGLT2 inhibitor use in T2D patients should 
focus on those patients who have experienced this 
reduction. In contrast, the results of the study with 
dapagliflozin are the easiest to generalize15.

When considering mechanisms of protection, SGLT2 
inhibitors seem to generate cardiorenal benefits through 
hemodynamic mechanisms while GLP-1RAs would 
have anti-atherosclerosis effects; thus, both mecha-
nisms are complementary, with additive effects on the 
cardiovascular risk continuum.

SGLT2 inhibitors have a class effect for reducing 
hospitalizations for HF. However, the percentage of HF 
patients before the initial studies was small, so the evi-
dence is more robust for preventing the development 
of HF55. Regarding established HF, both dapagliflozin 
and empagliflozin show a reduction in hospitalizations 
and/or cardiovascular mortality in HF patients and 

reduced (< 40%) EF regardless of the presence of 
diabetes17.

Despite the neutral results in the CAROLINA study32, 
with a rise in hypoglycemia in the glimepiride treatment 
arm, sulfonylureas are not recommended for patients 
with high or very high cardiovascular risk as many clin-
ical trials and observational studies have described an 
increased CV risk associated with the use of these 
antidiabetic drugs56.

For DKD, current indications in the medical specifi-
cations in Spain continue to establish the threshold for 
SGLT2 inhibitors (except canagliflozin) at eGFR 
> 60 mL/min/1.73 m2 for starting treatment, with a main-
tenance dosage at eGFR 45  mL/min/1.73 m2. Based 
on the results of the CREDENCE study39, which 
included patients with eGFR 30 mL/min/1.73 m2, cana-
gliflozin 100 can be administered to start treatment at 
eGFR 30 mL/min/1.73 m2, and as a maintenance dos-
age for patients already in treatment even if the eGFR 
is lower. Results from the DAPA-CKD study support the 
use of dapagliflozin down to an eGFR of 25 mL/min/1.73 
m2 (this indication was not included in the medical 
specification when preparing this consensus). These 
findings emphasize the importance of most SGLT2 
inhibitors in affording cardiorenal protection to moder-
ate to severe DKD patients. More analyses of ertugli-
flozin for DKD patients are required to support its use 
to treat this disease. Although the results are promising, 
finerenone is not yet available for use in Spain.

GLP-1RAs reduce body weight for overweight and 
obese patients, but its use in Spain is only approved 
and financed for BMI ≥ 30 kg/m2.

When treating elderly T2D patients, it is important to 
combine a functional, cognitive, and social approach 
with the clinical assessment. Regardless of age, 
patients who can function adequately should benefit 
from the same treatments and blood glucose control 
goals as younger subjects, with chronological age 
being no barrier to treatment. However, in patients with 
deteriorating functional and cognitive faculties or poor 
prognosis, the priority should be limitation of pharma-
cological treatment. In these patients, it is important to 
prevent the development of acute symptomatic hyper-
glycemia, and even more importantly, to avoid hypogly-
cemia. Physicians should use drugs with a low risk of 
producing hypoglycemia. In patients who need insulin, 
we should prioritize the new generation of basal insu-
lins with low risk of hypoglycemia46.

Regarding a blood glucose level approach (Fig. 2), it 
is important to set a HbA1c patient-centered goal. 
Lifestyle measures and metformin alike continue to be 
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the basis of any therapeutic plan. The algorithm helps 
us predict the use of one, two, or three drugs to achieve 
those therapeutic goals. Although insulinization is tra-
ditionally recommended for patients with HbA1c > 10% 
on diagnosis, GLP-1RAs and/or SGLT2 inhibitors 
together with metformin can often achieve correct met-
abolic control and may avoid the use of insulin, even 
temporarily. Patients with cardinal symptoms and/or 
hyperglycemia > 300  mg/dL should not be initially 
treated with SGLT2 inhibitors due to the risk of eugly-
cemic ketoacidosis.

It is essential to identify insulinopenic patients who 
need substitution therapy with insulin, thus predicting 
metabolic failure if we initiate other therapies. However, 
the objective of this consensus is not to provide recom-
mendations for basal bolus insulin regimen therapy and 
intensification with rapid insulin analogs in multiple 
doses.

The ultimate aim of this consensus is to provide 
guidelines for correct treatment to improve prognosis 
and reduces complications in T2D patients in any area 
of healthcare.

The advantage of this document is that it is clear, 
concise, and simple to use in daily clinical practice. Its 
main drawback is that it cannot provide in-depth answers 
to highly specific and/or special clinical situations. 
However, the balance between simplicity and scientific 
rigor means it can be widely applied as a consensus 
across the scientific and health-care community.
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