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Italy was one of the first western countries to embrace the first wave 
of COVID-19 and undergo detrimental outcomes in older adults in dif-
ferent clinical settings, especially in those with comorbidity and frailty. 
In addition, older nursing home (NH) residents had significantly higher 
mortality rates most likely due to the increased susceptibility of infec-
tion due to combined physical vulnerability and risks linked to the NH 
living environment itself. 
Different reports throughout Italy have rapidly highlighted selected out-
comes related to COVID-19 in older patients being treated in acute and 
long-term care (LTC) settings. However, the majority of these studies 
are single center studies. Thus, it remains fundamental to collect large 
data from prospective based-population studies in order to identify 
preventive and therapeutic COVID-19 risk/protective factors correlated 
with COVID-19 health status outcomes. 
In this commentary paper, we will discuss different Italian reports ac-
cording to clinical settings and highlight the importance of GeroCovid 
Observational and GeroCovid Vax, two large population based pro-
spective studies in Italy.

Key words: COVID-19, Italy, vaccines in long term care, elderly, de-
pression
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INTRODUCTION

The Coronavirus disease 2019 (COVID-19) pandemic 
caused by severe acute respiratory syndrome corona-
virus (SARS-CoV-2) has caused high rates of morbidity 
and mortality on a worldwide scale. Italy was one of the 
first countries to embrace the impact of the first wave 
of COVID-19 in older adults with negative outcomes, 
especially in frail elders. During the first wave of the 
pandemic, older Italians especially with frailty 1, showed 
to be the extremely vulnerable to mortality with overall 
fatality rates reaching 26% in acute care 2 and 33% in 
long-term care settings 3.
During the month of March 2020, case fatality rates 
were 20.2% in those over 80 years with a greater vul-
nerability in men  4. Similar patterns quickly followed 
across different countries worldwide. For example, one 
US report found that in 5700 COVID-19 cases, case 
fatality rates were over 40% in those over the age of 80 
years during hospitalization, raising concerns on very 
old vulnerable people 5. Even though it remains unclear 
the role played by common comorbidities, older age 
continues to be the highest lethality risk factor since the 
beginning of the pandemic. 
The extremely high mortality rates linked to COVID-19 
in those living in Nursing Homes (NH) caused a severe 
worldwide crisis in NH organization and functioning. 
The combinations of vulnerable older persons (with 
frailty syndrome and comorbidities) along with NH living 
environment (group gatherings, more than one person 
per room, limited personal protection equipment, etc.) 
underline the so-called “Perfect Storm” for COVID-19 
transmission  6. In Italy, fatality rates reached 33% in 
long-term care settings  3. Worldwide data in approxi-
mately 50 studies found that long-term care residents 
had an attack rate of 45% for COVID-19 and a death 
rate of 23%  7. Indeed, the urgent need for answers 
related to COVID-19 prognosis in aging elders has 
prompted researchers to aim at identifying related risk 
factors and innovative therapeutic measures. 
One Italian report underlined that specific combinations 
of comorbidities during COVID-19 infection were asso-
ciated with in-hospital mortality in older persons (mean 
age 79 years)  8. These authors underlined that the 
following combinations: i) ischemic heart disease and 
atrial fibrillation; ii) atrial fibrillation and heart failure; iii) 
atrial fibrillation and stroke; iv) heart failure and COPD; v) 
stroke and dementia, and vi) type 2 diabetes and obe-
sity occurred more frequently than expected in those 
dying with COVID-19, thus, indicating a potential role 
of these clinical profiles in the chain of events that led 
to death in those who contracted SARS-CoV-2. At the 
moment, large prospective longitudinal studies in older 
persons can successfully provide important indicators 

needed to better understand this unraveling coronavi-
rus. 
In this commentary, we will discuss diverse Italian find-
ings related to COVID in older persons. We will highlight 
the importance of prospective population based stud-
ies that are currently providing evidence for potential 
risk factors associated with COVID-19. The first study 
is the GeroCovid Observational Study, a multicenter 
and multi-setting study that is currently disentangling 
questions in both acute and long-term care (LTC), as 
well as in outpatient care. The second study is the 
GeroCovid Vax study dedicated to identifying the safety 
and efficacy of COVID-19 vaccinations in older persons 
living in NHs. The actual inclusion of older persons in 
the initial clinical trials for evaluating vaccine safety and 
efficacy were not representative enough of the geriatric 
population 9; thus, understanding their role in older vul-
nerable individuals will provide important knowledge to 
the available literature. 

METHODS 

Study population

GeroCovid Observational included persons ≥60 years 
of age with or at risk of COVID-19 willing to participate 
in the study. Data were collected retrospectively and 
prospectively from March 1, 2020 to December 31, 
2020. The study has been described elsewhere 10. The 
Italian Society of Gerontology and Geriatrics (SIGG), 
in collaboration with the Norwegian Geriatrics Society 
founded the GeroCovid Observational Study, a multi-
center and multi-setting study that is currently providing 
evidence for risk factors in both acute and long-term 
care (LTC), as well as in outpatient care settings. Gero-
Covid Observational is also investigating clinical pres-
entation of infection and clinical outcomes, including 
changes in health status, hospitalizations, and death.
GeroCovid Vax Study began in January 2021. The 
Italian National Institute of Health (Istituto Superiore di 
Sanità, ISS; Rome, Italy) and the Italian Society of Ger-
ontology and Geriatric Medicine (SIGG; Florence, Italy) 
formed the GeroCovid Vax study group to investigate 
the safety and efficacy of COVID-19 vaccination in older 
adults living in NHs throughout Italy. In a subpopulation, 
both humoral and immune cellular responses are being 
tested to identify an adequate level of vaccine protec-
tion. Enrollment period was from January to June 30th, 
2021. There are planned follow-up periods to test for 
changes in clinical and biochemical data. Timed follow 
up visits are planned at specific intervals for a 12-month 
follow up observational period. Information regarding 
any adverse events from COVID-19 vaccinations are 
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reported, as well as any changes in cognitive, functional 
and routine blood parameters are registered (Tab. I).
The data collection for both studies use the same plat-
form provided by BlueCompanion (United Kingdom, 
France) 11. In particular, the GeroCovid e-Registry was 
developed by adapting a proprietary electronic platform 
(e-Trajectories). In March 2020, in conjunction with 
the COVID-19 pandemic, BlueCompanion provided 
their health data collection system for the GeroCovid 
initiative. E-Trajectories and GeroCovid adaptation are 
based on the CleanWeb engine produced by Tele-
medicine Technologies (Boulogne-Billancourt, France), 
embedded in a dedicated web platform designed for 
integrating data from different sources. All data are 
recorded on web servers located in the EU (France 
and Poland). ICT operations are compliant with the 
European General Data Protection Regulation (GDPR) 
and with the relevant international standards for clinical 
trials (ISO 9001 certification and FDA CFR 21 part 11). 
Bluecompanion continuously provides training sessions 
for investigators from each investigational site, as well 

as technical support. Data collection is under constant 
quality control and investigators are required, when 
necessary to verify data entry. All individual clinical data 
were anonymized before data entry.

Ethical aspects

The Campus Bio-Medico University Ethical Committee 
approved the overarching protocol of the GeroCovid 
Observational study in April 2020. All participating 
investigational sites gained approval from their local 
Ethical Committee review board. Informed consent was 
necessary to participate in the study. 

RESULTS AND ONGOING INVESTIGATIONS

GeroCovid Observational Study

3396 participants were included per protocol by 86 
Italian investigational sites, (plus 148 from 3 sites in 
Norway). Recent reports from different settings have 

Table I. General characteristics of GeroCovid Observational and GeroCovid Vax Studies.
GeroCovid Observational GeroCovid Vax

Age ≥ 60 years of age ≥ 60 years of age
- with COVID-19 - no COVID-19 - no COVID-19

Study Aims • assess changes in COVID risk profile • assess the safety of COVID-19 vaccines 

• assess the impact on physical, cognitive, 
psychological & behavioral status in non COVID-19 

participants

• assess adverse side effects following vaccine 
inoculation

• assess clinical & functional outcomes following 
COVID-19 hospitalization

• assess clinical & functional changes over time 
following vaccination

• assess COVID-19 following vaccination
• assess efficacy (monitor immune response)

• identify significant measures in homecare & 
outpatient services

• identify measures in LTC to prevent & protect against 
COVID-19

Settings Acute wards, outpatient clinics (memory, post 
hospitalization from COVID-19), Homecare assistance, 

LTC (assisted living, retirement homes, NHs)

LTC (NH, Retirement home)

Functional, cognitive,
comorbidity 
parameters

ADL, IADL, CIRS, MMSE, GDS, physical activity ADL, IADL, CIRS, MMSE, GDS, physical activity

Frailty anamnestic 
parameters

Frailty criteria 20-21 Frailty criteria 20-21

Biochemical 
parameters

Blood/urine analyses Blood samples

Drug use monitoring ATC classification ATC classification
Outcome Type of outcome 10 (infection, death, hospitalization, 

changes in clinical, cognitive & functional parameters)
Adverse events (infection, death, hospitalization, 

other) immune response
Data entry method E-registry (BlueCompanion, France) 11 E-registry (BlueCompanion, France) 11

ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living; GDS: Geriatric Depression Scale; LTC: Long-Term Care; MMSE: Mini-Mental State Examination
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been published using data from the electronic registry. 
One study from the acute care setting, showed ap-
proximately 22% of COVID-19 patients had an Atrial Fi-
brillation (AF) and in-hospital mortality was significantly 
higher in the AF group (36.9 vs 27.5%, p = 0.015) 12. 
The authors also found that i) the use of preadmission 
and in-hospital oral anticoagulation in older patients 
with AF was correlated with improved survival; ii) in-
hospital low-molecular-weight heparin therapy, when 
following oral anticoagulation at home, was associated 
with reduced mortality in older patients with AF and 
COVID-19; iii) a better preadmission functional profile 
is related to higher survival in older adults with AF and 
COVID-19. 
Another report sampled 90 patients in outpatient and 
homecare services setting and tested for the role of 
preserving health status through telephone and video 
calls during lockdown  13. They concluded that Activi-
ties of Daily Living (ADL), cognitive functioning using the 
Mini Mental State Examination (MMSE) and quality of 
life using the European Quality of Life scale (EuroQoL) 
scores (ADL: 2.27 ± 1.65 vs 1.98 ± 1.72, p = 0.001; 
MMSE: 15.59 ± 7.83 vs 14.49 ± 7.96, p < 0.001; Eu-
roQol: 42.22 ± 11.88 vs 40.0 ± 12.45, p = 0.005) sig-
nificantly worsened over time from T0 (March 2020) and 
T1 (May 2020), while no significant changes were found 
in Instrumental activities of daily living (IADL), Geriatric 
Depression Scale (GDS) and Cumulative Illness Rat-
ing Scale (CIRS) scores  13. Even though the majority 
of patients were clinically stable over time, behavioral 
changes were found in 24.4% of patients and anxiety 
and insomnia in 17.7% of patients 13. 
A new preliminary report (in press), carried-out on 168 
patients afferent to 10 different Italian Centers for cog-
nitive decline and dementia (CDCD), investigated the 
impact of lockdown on psychological well-being of 
individuals with cognitive deterioration. Symptoms of 
anxiety (28.8%), depression (48%), and psychological 
stress (24.8%) were observed in these patients who 
were found to experience psycho-affective disorders 
according to their pre-quarantine cognitive functioning. 
In particular, during the first lockdown, individuals cog-
nitively more impaired showed more severe depressive 
and anxious symptoms, compared to those with better 
cognitive functioning 14.
Four additional studies currently are under evaluation, 
related to the age-related changes in clinical presenta-
tion, the chest tomography pattern of COVID-19 in the 
very old, impact of the lockdown on the health status of 
demented patients and the clinical and epidemiological 
features of COVID-19 in NHs. All investigations testify 
the focus of GeroCovid Observational on the frail popu-
lation directly or indirectly suffering form COVID-19.

GeroCovid Vax study

The Ethical Committee of the Spallanzani Hospital ap-
proved the GeroCovid Vax study protocol. Informed 
consent was also necessary to participate. The study 
began in January 2021 and ended enrollment as of 
June 30, 2021. Currently, per protocol inclusion data 
are available in 3014 participants from 76 Nursing 
homes all over Italy. Of these, 685 participants have un-
dergone blood testing for humoral and cellular immunity 
testing which are necessary to understand the efficacy 
of the immune response in old age. As of August 12, 
2021 the clinical follow-up is still ongoing, however en-
rollment has ceased. Clinical data collections are being 
performed (7 days prior to the first vaccine dose, 7 days 
following the second dose, 2-, 6-, and 12-months fol-
lowing the first dose). The study will be concluded in the 
second quarter of 2022.

DISCUSSION

The COVID-19 pandemic has stimulated numerous re-
search protocols in geriatric medicine in order to identify 
and to improve health outcomes from COVID-19 infec-
tion, as well as to understand the benefits related to 
vaccine use. Older and in particular, frail older adults 
have continuously demonstrated to be at a significantly 
higher risk for negative health outcomes. A meta-analy-
sis regarding mortality in older Italians with a COVID-19 
infection found that dementia, diabetes, chronic kidney 
disease and hypertension were the main comorbidities 
associated with death in study sizes ranging from 18 
to 1591 individuals 15. These authors underlined that at 
the time of admission, clinical frail severity, as well as 
the presence of > 3 comorbidities, were significantly as-
sociated with an increased overall death rate. In com-
parison to the GeroCovid Observational data regarding 
in-hospital mortality, a newly published report based 
in Italy confirmed the importance of clinical functional 
characteristics at admission on outcomes in older per-
sons 16. Both GeroCovid Observational and GeroCovid 
Vax specifically include physical and cognitive function-
ing parameters, as well as frailty markers. 
At the moment, GeroCovid Observational study holds a 
particular role on identifying risk factors related to out-
comes from COVID-19 due to study design. GeroCovid 
Observational is continuously monitoring and updating 
the health status of study participants prospectively in 
order to gain knowledge regarding outcomes in diverse 
clinical settings, while GeroCovid Vax is providing an 
important basis for the use and safety of COVID-19 
vaccinations in vulnerable elders living in NHs. 
Lockdown measures held an overall negative impact on 
socialization in older persons. As previously mentioned 
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findings from GeroCovid Observational show a signifi-
cant increase in anxiety and insomnia using telemedi-
cine techniques to check and follow-up patient health 
status 13. Interestingly, another Italian study testing the 
impact of social distancing during the first wave quar-
antine/self-isolation (31 ± 5 mean days) in 334 partici-
pants, using an online survey, found that a higher anger 
score was significantly and negatively related to age, 
and scores on the Brief Resilience Score and Coping 
Scale, whereas a significant and positive relationship 
was found with the fear of getting infected and female 
gender 17. The negative impact on social status related 
to COVID-19 is raising serious concern for long-term 
effects on health status. GeroCovid Observational may 
provide the necessary answers.
Additional strengths of GeroCovid Observational include 
the involvement of multiple clinical settings with the e-
registry platform that ensures for a high-quality data 
entry from each setting. In older persons, GeroCovid 
Observational has provided and will continue to provide 
data regarding: i) disease infection onset symptoms; ii) 
factors related to clinical course of COVID-19; iii) effects 
on health status of older persons at risk of COVID-19. 
Since the implementation of anti-COVID-19 vaccines in 
December 2020, aggregated public data have shown 
decreases in the incidence of cases of SARS-CoV-2 
infection and related deaths 18. However, lower incident 
cases might also reflect improved NH organization 
reducing virus transmission spread. Indeed, by under-
standing vaccine effectiveness in NH residents, who 
were not included in clinical trials and who often have 
reduced immune responses, the GeroCovid Vax study 
will disentangle numerous doubts of vaccine efficacy 
and safety 19. 
In conclusion, GeroCovid and GeroCovid Vax rep-
resent an example of real life research applied to the 
most vulnerable fraction of the population exposed to 
COVID-19. Interestingly, they rely upon a sophisticated 
and high quality methodological approach to achieve in 
a standardized way the relevant information from differ-
ent clinical settings. By standardizing the assessment 
instruments, they make possible to identify setting spe-
cific features of the pandemic. Eventually, the integrated 
clinical and laboratory approach to the immunization 
policy will gain insight into the immunologic response of 
the most frail and multimorbid people. 
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useppe Mazzarella [RSA Villa degli Ulivi, Sant’Elia Fi-
umerapido (FR)], Hior Melnik [Casa di Riposo Domus 
Aurea, Africo (RC); Casa Protetta Universo, Africo (RC); 
RSA Universo, Africo (RC)], Pasquale Minchella [Azien-
da Ospedaliera Pugliese Ciaccio, Catanzaro], Paolo 
Moneti [RSA Villa Gisella, Firenze], Fabio Monzani [RSA 
Bastia, Livorno; RSA Casa Mimosa, Pisa; RSA Coteto, 
Livorno; RSA Madonna della Fiducia, Calambrone (PI); 
RSA Pio Istituto Campana, Seravezza (LU); RSA Villa 
Isabella, Pisa], Walter Morandotti [ASP Golgi Redaelli, 
Istituto Piero Redaelli, Milano], Francesco Morelli [RSA 
Villa San Giuseppe, Crotone], Maria Grazia Mortola 
[RSA Villa Sorriso, Rapallo (GE)], Marianna Noale [RSA 
Opera Immacolata Concezione, Padova], Chukwuma 
Okoye [RSA Bastia, Livorno; RSA Casa Mimosa, Pisa; 
RSA Coteto, Livorno; RSA Madonna della Fiducia, 
Calambrone (PI); RSA Pio Istituto Campana, Seravezza 
(LU); RSA Villa Isabella, Pisa], Graziano Onder [Istituto 
Superiore di Sanità, Roma], Patrizia Orlanducci [CRA 
Villa dei Ciliegi, Valsamoggia (BO); CRA Villa Teresa, 
Sasso Marconi (BO)], Barbara Paganelli [RSA Bosco in 
Città, Brugherio (MB); RSA Scaccabarozzi, Ornago 
(MB)], Michele Pagano [RSA Buon Pastore Onlus, 
Palermo], Nicola Pagano [RSA Quadrifoglio, Giugliano 
in Campania (NA)], Raffaele Palladino [RSA Il Sorriso, 
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Sanità Più, Foggia; RSA Universo Salute Opera Don 
Uva, Foggia], Annapina Palmieri [Istituto Superiore di 
Sanità, Roma], Magda Palumeri [RSA Buon Pastore 
Onlus, Palermo], Simone Paolini [RSA AltaVita, Istituzi-
oni Riunite di Assistenza, Padova; RSA Opera Immaco-
lata Concezione, Padova], Raimondo Paternò [Casa di 
Riposo Domus Aurea, Africo (RC); Casa Protetta Uni-
verso, Africo (RC); RSA Universo, Africo (RC)], Angela 
Pavan [ASP Golgi Redaelli, Istituto Piero Redaelli, 
Milano], Loris Pelucchi [RSA Sandro Pertini, ASST Rho-
dense, Garbagnate Milanese (MI)], Agostino Perri [RSA 
La Quiete, Castiglione Cosetino (CS)], Francesco Perti-
cone [Casa Protetta San Domenico, Palermiti (CZ); 
RSA Santa Maria del Monte, Petrizzi (CZ)], Rosanna 
Pesce [RSA Quadrifoglio, Giugliano in Campania (NA)], 
Sabrina Pigozzo [CRA di Cittadella (PD)], Francesco 
Pili [Casa Protetta San Teodoro, Crotone; Casa Protetta 
Villa del Rosario, Crotone; RSA San Teodoro, Crotone; 
RSA Villa del Rosario, Crotone], Rosa Prato [Università 
di Foggia], Rosanna Pullia [RSA Bastia, Livorno; RSA 
Casa Mimosa, Pisa; RSA Coteto, Livorno; RSA Ma-
donna della Fiducia, Calambrone (PI); RSA Pio Istituto 
Campana, Seravezza (LU); RSA Villa Isabella, Pisa], 
Ahmad Amedeo Qasem [RSA Bastia, Livorno; RSA 
Casa Mimosa, Pisa; RSA Coteto, Livorno; RSA Ma-
donna della Fiducia, Calambrone (PI); RSA Pio Istituto 
Campana, Seravezza (LU); RSA Villa Isabella, Pisa], 
Francesco Raffaele Addamo [RSA San Giovanni di Dio, 
Patti (ME)], Cecilia Raffaelli [RSA AltaVita, Istituzioni Riu-
nite di Assistenza, Padova], Vincenzo Restivo [Univer-
sità di Palermo], Michela Fernanda Rigon [RSA Opera 
Immacolata Concezione, Padova], Franco Romagnoni 
[CRA Capatti, Riva del Po (FE); CRA Mantovani, Copp-
aro (FE); CRA Plattis, Cento (FE); CRA Quisisana, Ostel-
lato (FE); CRA Ripagrande, ASP Ferrara], Carmine 
Romaniello [RSA INI Città Bianca, Veroli (FR)], Valentina 
Romano [RSA Fondazione Casa Industria, Brescia], 
Maria Cristina Ruberto [Casa Protetta San Giuseppe, 

San Sosti (CS)], Marcello Russo [ASL Frosinone], Bruno 
Sala [RSA Luigi Accorsi, Legnano (MI)], Sara Sambo 
[CRA di Cittadella (PD); RSA AltaVita, Istituzioni Riunite 
di Assistenza, Padova], Maria Concetta Sciurti [ASP 
Golgi Redaelli, Istituto Piero Redaelli, Milano], Antonietta 
Scriva [Casa di Riposo Domus Aurea, Africo (RC); Casa 
Protetta Universo, Africo (RC); RSA Universo, Africo 
(RC)]; Luca Secchi [RSA Villa Sorriso, Marano sul Pan-
aro (MO)], Vincenzo Settembrini [Casa Protetta Villa 
Azzurra, Roseto Capo Spulico (CS)], Federica Sirianni 
[Casa di Riposo Villa Marinella, Amantea (CS); RSA Villa 
Santo Stefano, S. Stefano di Rogliano (CS); RSA Villa 
Silvia, Altilia Grimaldi (CS)], Deborah Spaccaferro [RSA 
Estensiva, IHG, Guidonia (RM); RSA Intensivo, IHG, 
Guidonia (RM)], Fausto Spadea [RSA Casa Amica, Fos-
sato Serralta (CZ)], Manuela Stefanelli [RSA Villa Sacra 
Famiglia, IHG, Roma], Paola Stefanelli [Istituto Superi-
ore di Sanità, Roma], Brunella Stelitano [Casa di Riposo 
Domus Aurea, Africo (RC); Casa Protetta Universo, Af-
rico (RC); RSA Universo, Africo (RC)], Stefania Stringhini 
[RSA Villaggio Amico, Gerenzano (VA)], Andrea Tarsita-
no [RSA Medicalizzata San Raffaele, Castiglione 
Cosentino (CS); RSA San Raffaele, Castiglione Cosen-
tino (CS)], Caterina Trevisan [CRA di Cittadella (PD); 
RSA AltaVita, Istituzioni Riunite di Assistenza, Padova; 
RSA Opera Immacolata Concezione, Padova], Rita 
Ursino [RSA Geriatria Alto Mantenimento, IHG, Guido-
nia (RM)], Giovanni Veneziano [ASP di Palermo], Maria 
Teresa Vigliotta [RSA San Germano, Piedimonte San 
Germano (FR)], Marco Vignati [RSA Sandro Pertini, 
ASST Rhodense, Garbagnate Milanese (MI)], Eva Vi-
gnola [RSA Villa Gisella, Firenze], Enrico Virgilio [CRA di 
Cittadella (PD)], Maria Visconti [RSA Gianà, Qualiano 
(NA)], Stefano Volpato [Università di Ferrara], Susanna 
Vozzi [RSA Villaggio Amico, Gerenzano (VA)], Sabrina 
Zaccone [Casa Protetta San Domenico, Palermiti (CZ); 
RSA Santa Maria del Monte, Petrizzi (CZ)].


