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Abstract 

Background: With the more advanced science in the field of medicine and disease management, the population of 
geriatric intensive care patients is increasing. The COVID-19 pandemic has impacted healthcare management around 
the globe, especially on critically-ill elderly patients. We aim to analyse the relationship between underlying illnesses, 
including COVID-19, and the survival rate of elderly patients who are treated in the intensive care setting.

Methods: We conducted a prospective cohort study at 14 teaching hospitals for Anaesthesiology and Intensive 
Therapy Education in Indonesia. We selected all subjects with 60 years of age or older in the period between February 
to May 2021. Variables recorded included subject characteristics, comorbidities, and COVID-19 status. Subjects were 
followed for 30-day mortality as an outcome. We analysed the data using Kaplan-Meier survival analysis.

Results: We recruited 982 elderly patients, and 728 subjects were in the final analysis (60.7% male; 68.0 ± 6.6 years 
old). The 30-day mortality was 38.6%. The top five comorbidities are hypertension (21.1%), diabetes (16.2%), mod-
erate or severe renal disease (10.6%), congestive heart failure (9.2%), and cerebrovascular disease (9.1%). Subjects 
with Charlson’s Comorbidity Index Score > 5 experienced 66% death. Subjects with COVID-19 who died were 57.4%. 
Subjects with comorbidities and COVID-19 had lower survival time than subjects without those conditions (p < 0.005). 
Based on linear correlation analysis, the more comorbidities the geriatric patients in the ICU had, the higher chance of 
mortality in 30 days (p < 0.005, R coefficient 0.22).
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Introduction
Each year, medical technology develops tremendously as 
diseases management becomes more effective and com-
prehensive. Unfortunately, this revelation could appear 
as a double-edged sword to the world of medicine. 
The bright side is that many people will exceed typical 
life expectancy, not to mention there is also a trend of 
decreasing mortality. Consequently, countries face a tre-
mendous burden because more older people will require 
general and specialist healthcare services. According to a 
global survey by WHO, more than 700 million people are 
older than 65 years in 2020 and will continue to double by 
2050 [1]. Indonesia itself has been the epicentre of older 
persons in Southeast Asia, with a survey revealing that 
almost 10% of its population were elderly [2].

Aging is an inevitable fate. With age, human physi-
ological functions are diminished, making them more 
prone to illness [3]. The so-called geriatric comorbidities 
appear, such as reduced cognitive function, frailty, ele-
vated mean arterial pressure, decreased oxyhaemoglobin 
in blood, decreased glomerular filtration rate, and many 
more [1]. These conditions cause elderly patients to suc-
cumb to complications and require good care in intensive 
care units (ICU). Therefore, the elderly patients’ domina-
tion of the ICU population is understandable. In 2017, a 
global multi-centred survey showed that the average age 
of patients admitted to ICU was 60 years old [4]. Sev-
eral studies, such as in Canada and Europe, claimed that 
the ICU admission rate rose exponentially by the time 
patients reached the age of 40. The rate will reach its peak 
in the population of 80. In addition, patients older than 
70 years have twice the risk of being admitted to the ICU 
than other age groups [5, 6]. These unfortunate situations 
are correlated with the increase of morbidity and mor-
tality in the elderly, accompanied by increasing medical 
costs. The ICU took up 8% of the allocation of health care 
funds in Indonesia in 2011 [7].

The COVID-19 global pandemic has had an impact on 
every demographic, especially the elderly. COVID-19 has 
become one of the conditions that affect the survivability 
of elderly patients admitted to hospitals as it can hinder 
the already immunocompromised status of older people 
[8]. Indonesian COVID-19 Task Force data confirmed 
that as many as 53% of patients with COVID-19 admitted 
to the ICU were elderly patients with the age group older 
than 60 years had the lowest recovery rate (9.4%) and 
the highest mortality (41%) compared to other groups 

[9]. Thus, in planning good clinical management of this 
population, intensivists need to apprehend the clinical 
characteristics and prognosticate the geriatric patients 
admitted to the ICU. In developing countries, there is 
still a lack of sufficient studies that determine both preva-
lence and survivability in geriatric patients admitted to 
ICU. This study aims to describe the characteristics and 
analyse the survival rate in elderly patients treated in the 
ICU in Indonesia, especially those with comorbidities 
and COVID-19.

Methods
Study design
Our study design was a cohort study. We researched 14 
tertiary teaching hospitals that also act as teaching hospi-
tals for Anaesthesiology and Intensive Therapy Residency 
Education in Indonesia. We briefed and standardized 
each research team in respective before the data collec-
tion. We carried out the data collection for 3 months, 
from February to May 2021.

Participants
We analysed patients who were admitted to the ICU 
with both COVID-19 and non-COVID-19 patients. We 
included all ICU patients aged 60 years or older in the 
period between February to May 2021, using whole sam-
pling method. We excluded all subjects that failed to be 
followed within the observation period such as incom-
plete medical record data.

Ethical clearance
We received our ethical approval from institutional 
review boards of Universitas Gadjah Mada Faculty of 
Medicine’s Medical and Health Research Ethics Commit-
tee (MHREC) - Dr. Sardjito General Hospital with regis-
try number KE/FK/1381/EC/2020.

Geriatric parameters
The recorded variables were subject characteristics, 
comorbidities, and COVID-19 status. Subject charac-
teristics included age, gender, body mass index, comor-
bidities based on Charlson’s Comorbidity Index Score, 
MSOFA score, underlying cause of admission, ventilator 
use, inotropic use, vasopressor use, COVID-19 status, 
duration of mechanical ventilation use, and the length of 
ICU stay. Charlson’s Comorbidity Index Score is classi-
fied to four levels of groups based on the risk [10]. The 

Conclusion: Approximately one in four elderly intensive care patients die, and the number is increasing with comor-
bidities and COVID-19 status.
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underlying cause of admission is to two causes; first 
cause is surgical which is all underlying causes of ICU 
admission related to the postoperative indication such 
as stabilization, and second cause is medical which is all 
underlying causes of ICU admission that are not related 
to post-operative indications. The MSOFA score consists 
of six parameters, including the respiratory system as 
assessed by the ratio of  PaO2 and  FiO2, the hepatic sys-
tem as assessed by bilirubin, the cardiovascular system 
based on the mean arterial pressure, coagulation function 
based on the platelet value, the central nervous system 
based on the Glasgow Coma Scale, and the renal system 
as assessed by serum creatinine [11]. We established the 
diagnosis of COVID by examining patients’ presence of 
the nucleic acid of SARS-Cov-2 using a real-time poly-
merase chain reaction machine.

Outcome measure
The output of this study is mortality within 30 days after 
being recruited in the ICU. Subjects who could not be 
followed up were dropped out from the study.

Statistical analysis
We conducted the statistical analysis using the SPSS soft-
ware program. Numerical variables with normal distri-
bution are presented as mean ± deviation or otherwise 
in the form of a median (minimum-maximum), whereas 
percentage represents categorical variables. We deliver 
the data in the form of tables and narratives. After that, 
we used Kaplan-Meier survival analysis to describe the 
survival rate invariable that we tested. If p < 0.05, we dis-
play it in figure form.

Results
We recruited 982 subjects, of which we excluded 254 
subjects due to incomplete data, so 728 were ana-
lysed (Fig.  1). Table  1 presents the characteristics of all 

the recruited subjects. The average age of the subject 
68.0 ± 6.6 years and most of them are male. Subjects on 
average had an ideal body mass index and more than 50 
% were admitted for medical reasons apart from surgi-
cal (Table 1). The mean MSOFA score at admission was 
5.1 ± 3.7 and decreased to a mean of 4.8 ± 5.8 30 days 
later. Approximately two out of three subjects admit-
ted to the ICU required ventilator support (62.4%) and 
more than a third of the subjects required vasopres-
sor support (38.2%). The average length of ICU stay was 
6.9 ± 7.0 days, with the length of use of the ventilator 
being 4.0 ± 6.4 days. The 30-day mortality was among 
281 geriatrics (38.6%) with ICU admission, whereas 
447 of them (61.4%) survived. Subjects with Charlson’s 
Comorbidity Index Score greater than 5 experienced 
deaths more often with 66%. Elderly people in the ICU 
with COVID-19 who died were 56.4% among 289 sub-
jects, and bivariate analysis shows that COVID-19 status 
causes 17.62 times greater risk of dying in elderly patients 
admitted to the ICU. About 77.2% of all subjects pre-
sented with at least one comorbidity, and the presence 
of at least one comorbidity cause 3.5 times greater risk 
of dying by the end of 30 days in geriatrics admitted to 
the ICU. The mSOFA on the day of admission and at the 
end of the observation were both statistically higher in 
non-survivors compared to survivors. Non-survivors had 
statistically significant shorter duration of length of stay 
and duration of mechanical ventilation compared to the 
survivors.

According to Table  2, the most common comorbidity 
was hypertension; which was found in about one in five 
subjects (21.1%). Comorbidities with significant differ-
ence between survivors and non-survivors are hyperten-
sion (p-value 0.002; OR 1.65 [CI 95% 1.19-2.30]), diabetes 
with (p-value < 0.005; OR 5.83 [CI 95% 2.31-14.73]) and 
without complications (p-value 0.002; OR 1.73 [CI 95% 
1.21-2.47]), moderate-to-severe renal disease (p-value 

Fig. 1 Study Flowchart
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< 0.005; OR 2.77 [CI 95% 1.81-4.23]), congestive heart 
failure (p-value 0.046; OR 1.56 [CI 95% 1.0-2.43]), cere-
brovascular disease (p-value 0.005; OR 1.86 [CI 95% 1.19-
2.91]), and chronic pulmonary disease (p-value 0.031; 
OR 2.27 [CI 95% 1.05-4.87]). Table  3 presents positive 
yet weak correlation between Charlson Index on admis-
sion day to the mortality chance on the 30th day (p-value 
< 0.005; R coefficient 0.22) and mSOFA score at the end 
of ICU stay (p-value < 0.005; R coefficient 0.27), whereas 
there is a positive and very weak correlation between 
Charlson Index on admission day to the duration of 

ventilation support use (p-value < 0.005; R coefficient 
0.13).

After conducting inferential analysis using Kaplan-
Meier survival analysis (Fig.  2), we found that subjects 
with ten comorbidities had a more profound survival 
time than those without comorbidities (p < 0.05). The 
ten comorbidities were congestive heart failure (20.41 vs 
22.5, p =  0.043), cerebrovascular disease (19.6 vs. 22.1, 
p =  0.008), dementia (14.4 vs. 22.1, p =  0.015), chronic 
pulmonary disease (18.1 vs. 22.0, p =  0.02), rheumato-
logic disease (7.0 vs. 21.9, p = 0.005), moderate to severe 

Table 1 Subject Characteristics

*Chi-square test; **Mann-Whitney test

Characteristics Survivors n = 447 
(61.4%)

Non-Survivors n = 281 
(38.6%)

Total n = 728 (100%) p-value (OR; CI 95%)

Age, years old 67.3 ± 6.4 69.2 ± 6.9 68.0 ± 6.6 < 0.005**
Gender, n (%) 0.99

 Male 275 (62.2%) 167 (37.8%) 442 (60.7%)

 Female 178 (62.2%) 108 (37.8%) 286 (29.3%)

Body Mass Index, kg/m2 23.1 ± 7.6 23.9 ± 3.8 23.9 ± 6.2 0.063

 Weight, kg 61.8 ± 11.8 62.8 ± 10.6 62.1 ± 11.3

 Height, cm 160.6 ± 10.1 161.7 ± 6.5 161.0 ± 8.7

Charlson’s Index Score, n (%) < 0.005*
 Score 0 180 (74.4%) 62 (25.6%) 242 (33.2%)

 Score 1-2 211 (61.5%) 132 (38.5%) 343 (47.1%)

 Score 3-4 45 (48.4%) 48 (51.6%) 93 (12.8%)

 Score > 5 17 (34%) 33 (66%) 50 (6.9%)

Presence of Comorbidities < 0.005* (3.5; 2.28-5.38)

 No comorbidity 136 (81.9%) 30 (18.1) % 166 (22.8%)

 At least one 317 (56.4%) 245 (43.6%) 563 (77.2%)

Diagnosis, n (%) < 0.005* (3.43; 2.46-4.78)

 Surgical 238 (78%) 67 (22%) 305 (41.9%)

 Medical 215 (50.8%) 208 (49.2%) 423 (58.1%)

Use of Ventilators, n (%) < 0.005* (10.48; 6.80-16.15)

 No 246 (89.8%) 28 (10.2%) 274 (37.6%)

 Yes 207 (45.6%) 247 (54.4%) 454 (62.4%)

Use of Inotropic, n (%) < 0.005* (12.40; 8.51-18.07)

 No 400 (79.4%) 104 (20.6%) 504 (69.2%)

 Yes 53 (23.7%) 171 (76.3%) 224 (30.8%)

Use of Vasopressor, n (%) < 0.005* (3.5; 2.28-5.381)

 No 384 (85.3%) 66 (14.7%) 405 (55.6%)

 Yes 69 (24.8%) 209 (75.2%) 278 (38.2%)

COVID-19 Status, n (%) < 0.005* (17.62; 12.08-25.69)

 Non-COVID 327 (74.5%) 112 (25.5%) 439 (60.3%)

 COVID-19 126 (43.6%) 163 (56.4%) 289 (39.7%)

MSOFA Score initial 3.8 ± 2.9 7.0 ± 3.8 5.1 ± 3.7 < 0.005**
MSOFA Score Day-30 1.8 ± 2.3 9.2 ± 6.5 4.8 ± 5.8 < 0.005**
Length of stay in ICU, days 5.9 ± 6.5 8.2 ± 7.6 6.9 ± 7.0 < 0.005**
Duration of mechanical ventila-
tion, days

2.4 ± 5.3 6.3 ± 7.1 4.0 ± 6.4 < 0.005**
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liver disease (16.1 vs. 22.1, p = 0.015), diabetes (19.6 vs. 
22.5, p =  0.002), moderate-to-severe renal disease (17.3 
vs. 22.6, p = 0.001), diabetes with chronic complications 
(15.3 vs. 22.1, p = 0.001), and hypertension (20.4 vs. 22.5, 
p =  0.005). On the other hand, subjects with COVID-
19 also had a lower survival time than those without 
COVID-19 (p < 0.005) (Fig. 3).

Discussion
Geriatric patients have a poorer rate of survival com-
pared to younger people. Many factors contributed, 
including the changes in physiology and comorbidity. 
A study in 2007 showed that patients aged older than 
80 years old had a higher mortality rate. Other studies 
have shown that the mortality of the elderly was high (20-
55%) in the ICU [12, 13]. A multi-centre study showed 

that the length of stay of geriatric patients in ICU was 
between 10 to 23 days [14]. Based on our result, the mor-
tality rate of geriatric patients in ICU was 38.6%, and the 
mean length of stay was 6.9 ± 7.0 days.

In the present study, we found high use of mechani-
cal ventilation among geriatric ICU patients. The use of 
invasive mechanical ventilation was common not only in 
normal age but also in all geriatric patients admitted to 
the ICU. A study in a district hospital in Spain showed 
that about 39% of elderly patients in the ICU were intu-
bated and required mechanical ventilation [15]. Another 
research in Glasgow also discovered that continuous 
assisted ventilation use contributed significantly to the 
risk of mortality in ICU patients. ICU patients with both 
non-invasive or invasive mechanical ventilation had a 
two times higher risk of death than those without the use 
[13]. A large data study in Taiwan revealed that 70% of 
intubated ICU patients were older than 65 years. Only 3 
out of 10 elderly patients admitted to the ICU, both with 
acute respiratory failure and using mechanical ventila-
tion, survived in one-year observation [16]. The mecha-
nism causing this is diffuse alveolar damage. Several 
aetiologies such as cytokine-laden pneumonia, aspira-
tion, direct injury by ventilation pressure may cause pro-
found fluid and cellular exudation. The tissue overload 
then proceeds to hamper the perfusion of oxygen into the 

Table 2 Comorbidities

*Chi-square test

Comorbidities Survivors n = 317 
(56.4%)

Non-Survivors 
n = 245 (43.6%)

Total (n = 563) p-value (OR; CI 95%)

Hypertension 112 (53.6%) 97 (46.4%) 209 (21.1%) 0.002* (1.65; 1.19-2.30)

Diabetes 83 (51.9%) 77 (48.1%) 160 (16.2%) 0.002* (1.73; 1.21-2.47)

Moderate-to-severe renal disease 43 (41%) 62 (59%) 105 (10.6%) < 0.005* (2.77; 1.81-4.23)

Congestive heart failure 48 (52.7%) 43 (47.3%) 91 (9.2%) 0.046* (1.56; 1.0-2.43)

Cerebrovascular disease 44 (48.9%) 46 (51.1%) 90 (9.1%) 0.005* (1.86; 1.19-2.91)

Tumour (benign or malignant) 56 (62.9%) 33 (37.1%) 89 (9.0%) 0.885

Prior myocardial infarction 41 (70.7%) 17 (29.3%) 58 (5.9%) 0.166

Peripheral vascular disease 24 (57.1%) 18 (42.9%) 42 (4.2%) 0.484

Chronic pulmonary disease 12 (42.9%) 16 (57.1%) 28 (2.8%) 0.031* (2.27; 1.05-4.87)

Diabetes with chronic complications 6 (23.1%) 20 (76.9%) 26 (2.6) < 0.005* (5.83; 2.31-14.73)

Moderate or severe liver disease 10 (43.5%) 13 (56.5%) 23 (2.3%) 0.06

Mild liver disease 11 (53.4%) 10 (47.6%) 21 (2.1%) 0.345

Dementia 5 (38.5%) 8 (61.5%) 13 (1.3%) 0.075

Non-CVD neurologic disease 7 (53.8%) 6 (46.2%) 13 (1.3%) 0.529

Metastatic solid tumor 6 (50%) 6 (50%) 12 (1.2%) 0.378

Peptic ulcer disease 3 (50%) 3 (50%) 6 (0.6%) 0.535

Rheumatologic disease 0 2 (100%) 2 (0.2%) 0.069

Leukemia 0 1 (100%) 1 (0.1%) 0.199

Lymphoma 0 0 0 (0.0%) n/a

Acquired immunodeficiency syndrome (AIDS) 0 0 0 (0.0%) n/a

Table 3 Correlation analysis

*Spearman correlation test

Charlson Index at admission R coefficient p-value

Mortality in 30 days 0.22 < 0.005*
mSOFA at the end of ICU stay 0.27 < 0.005*
Duration of ventilation support use in 
the ICU

0.13 < 0.005*
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blood. Elderly patients had higher levels of inflammatory 
mediators and endothelial activation markers such as 
interleukins. Moreover, the aged population had a much 
higher Angiotensin-2 expression in circulation, mean-
ing that SARS-Cov-2 was capable of infecting the blood-
stream and causing cytokine storms in elderly patients 
[17].

Not only assisted ventilation, but our data also demon-
strated a high use of vasopressors and inotropic agents 
among subjects. A similarly multi-centre study in France 
[14] revealed that the vasopressor requirement was quite 
high, with more than half of patients subjected to vaso-
pressor infusion. The consistent use of vasoactive agents 
found in our research centres could occur due to sepsis, 
septic shock, or cardiogenic shock in elderly patients. In 
Indonesia, the most frequent type of vasopressor used is 
norepinephrine. With an average initial MSOFA score 
of 5 in our study, admitted patients to the ICU were in 
multiple organ failure states. On the other hand, a study 
in Libya [18] showed that inotropic use in the elderly in 
ICU was in one out of four patients and the mortality rate 

was nearly in two out of five elderly patients. Heart fail-
ure is understandably found in geriatrics, mainly because 
of a stiffening of arteries and a certain decreased ejection 
fraction of the heart due to ventricular muscle hypertro-
phy and fibrosis, especially in those with hypertensive 
heart disease. Although the use of inotropic was proven 
to be effective in acute settings, prolonged use was not 
recommended because of a high rate of documented 
mortality [19]. Dobutamine and dopamine, both potent 
adrenergic agonists, increased the ejection fraction of an 
already failed heart but also increase the risk of death in a 
chronic setting [19–21].

We found that several factors impact 30 days survival 
mortality rate in our study. It includes COVID-19 status, 
and several comorbidities, according to Charlson Index. 
One of the tools that classified the prognostic comor-
bidities and the comorbidities themselves is the Charlson 
index. We found that the higher the Charlson index, the 
higher the mortality rate. Score 5 had the highest mor-
tality rate, reaching 2 out of 3 patients. A higher score 
indicated a poorer prognostic [22] Our result aligns with 

Fig. 2 Comorbidities and survivability. Blueline is without comorbid, and the green line is with comorbid. (a) congestive heart failure (p = 0.043); 
b. cerebrovascular disease (log-rank p = 0.008); c. dementia (log-rank p = 0.015); d. chronic pulmonary disease (log-rank p = 0.02); e. rheumatologic 
disease (log-rank p = 0.005); f. moderate to severe liver disease (log-rank p = 0.015); g. diabetes (log-rank p = 0.002); h. moderate-to-severe renal 
disease (log-rank p = 0.001); i. diabetes with chronic complications (log-rank p = 0.001); j. hypertension (log-rank p = 0.005)
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a previous study that patients with > 80 years old in ICU 
have poorer outcomes than in younger patients [23].

COVID-19 status has affected the survival rate in inten-
sive care, especially in geriatrics. A study in Portugal dis-
covered that the COVID-19 death rate was 16.8% among 
elderly patients admitted to the ICU. Furthermore, 
patients ≥70 years old have six times more likely to die 
than patients < 70 years old [6]. Even in short time follow-
up, the mortality rate of geriatric patients with COVID-
19 in ICU is relatively high, reaching up to 80% in several 
studies [24–26]. A comparison using Indonesian Task 
Force big data showed that although the most common 
age group admitted to the hospital in the COVID-19 
pandemic was 31-45 years old, the elderly population 
experienced the most mortality rate (> 60 years old) with 
roughly 18% [27].

The high mortality rate in our geriatric patients is also 
related to pre-existing underlying diseases. Our study, 
which found ten particular comorbidities affecting the 
death rate, is in line with a previous study in Libya, which 
presented a significant association between mortality and 
comorbidities, such as diabetes, chronic pulmonary dis-
ease, asthma, malignant neoplasm, and immunosuppres-
sion patients [18]. A study in China [28] showed that the 

most common comorbidities found in the elderly were 
cerebrovascular diseases, diabetes, gastroduodenal ulcer, 
and tumour without metastasis. In Indonesia, the three 
most common comorbidities identified in all COVID-
19 patients were vascular-related disorders, such as high 
blood pressure, diabetes, and cardiovascular disease [27]. 
Pre-existing diabetes mellitus is a characteristic found in 
more than 80% of fatal COVID-19 cases in patients older 
than 80 years [29]. A study in the US asserted that almost 
90% of elderly and seriously ill patients with COVID-19 
suffered from comorbidities such as hypertensive heart 
disease and diabetes mellitus [30]. As mentioned earlier 
and to conclude, multiple comorbidities increase the 
probability of mortality from COVID-19 [29]. Hyperten-
sion was the most frequent comorbid found in elderly 
patients in the ICU, followed closely by diabetes and 
moderate or severe renal disease. The activation of the 
renin-angiotensin-aldosterone system in several tissues 
influences arterial hypertension by constricting the ves-
sels [31]. Conventional administration of antihyperten-
sive agents, such as Angiotensin Receptor Blockers or 
Angiotensin-Converting Enzyme Inhibitors, positively 
alter the Angiotensin-Converting Enzyme 2 (ACE2) 
expression, making it easier for SARS-CoV-2 to infiltrate 

Fig. 3 COVID-19 status. Blueline is Non COVID-19 and green line is COVID-19 (log-rank p = 0.001)
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pneumocytes and ultimately deteriorating the severity 
and mortality of the infection. This condition, coupled 
with the stiffness of the artery wall, may worsen the dis-
ease progressivity due to increased systemic vascular 
resistance that then burdens an already increased myo-
cardial demand [21, 31, 32].

In addition to mortality, the SOFA score was also used 
to determine the outcome of therapy. SOFA score con-
sisted of physiological variables from respiratory, car-
diovascular, liver, renal, and neurological systems. A low 
SOFA score in geriatric patients is taken into account 
for the survivability in COVID-19 [33]. However, in 
this study, SOFA scores on admission day and 30 days 
after ICU admission were not statistically different but 
clinically the result may be acceptable. We deduced the 
robust number of non-survived subjects 30 days after 
ICU admission; or because the length of stay was too 
long, both of which prompt the physiological function 
almost to return to baseline.

We found several limitations in our study. Firstly, there 
were obstacles in baseline day data collection. In this 
study, we frequently encountered either incomplete or 
missing records. Therefore, we may have missed more 
comorbidities or failed to calculate the precise SOFA 
score that accounted for the subjects and contributed to 
their condition before and on admission. Secondly, most 
hospitals we surveyed were central general public hospi-
tals as we intentionally did not include private hospitals. 
Intensivists at those hospitals may have better resources 
and experience than intensivists in other less inferior or 
private hospitals, mainly because the public hospitals also 
act as teaching hospitals where they host residents and 
in-training consultants. Lastly, we admitted that there 
could also possibly be a distinguished disparity between 
urban and rural medical settings, thus our results may 
represent the standard of ICU care in bigger cities but 
not in lower-level hospitals. Future researchers should 
consider doing a more extensive and strictly monitored 
study with a greater sample size to minimize the afore-
mentioned limitations.

Conclusion
The findings of this study provided important informa-
tion regarding comorbidities that are susceptible to the 
prognosis of geriatric patients receiving ICU care. In 
addition, the coronavirus 2019 undeniably exacerbates 
underlying comorbidities and delivers impact to the 
elderly patient, sequentially decreasing the survival rate 
in Indonesia.

Abbreviations
AIDS: Acquired immunodeficiency syndrome; ASA: American Society of 
Anaesthesiology; COVID: Coronavirus disease; ICU: Intensive care unit; MMSE, 

MSOFA: Modified Sequential Organ Failure Assessment; PONV: Postoperative 
nausea and vomiting; KATI: The Indonesian College of Anaesthesiology and 
Intensive Therapy; PERDATIN: Indonesian Society of Anaesthesiologists and 
Intensive Therapy.

Acknowledgements
The investigator would like to thank MIM, TKB, and AK for their contributions 
to finishing this research.

Authors’ contributions
NMR, SC, DS, MIL, TGAS, HN contributed to the concept and design of the 
study, analysed and interpreted the data, and wrote the manuscript. BW, BP, 
APP, IS, NA, KMS, RAH, ZKJ, AHN, MO, and PU contributed to the concept and 
design of the study, collected the data from the patients, and interpreted the 
data. All authors read and approved the final version of the manuscript. NMR: 
Nancy Margarita  Rehatta1. SC: Susilo  Chandra2. DS: Djayanti  Sari3. MIL: Mayang 
Indah Lestari. TGAS: Tjokorda Gde Agung Senapathi. HN: Haizah Nurdin. BW: 
Belindo Wirabuana. BP: Bintang Pramodana. APP: Adinda Putra Pradhana. IS: 
Isngadi Isngadi. NA: Novita Anggraeni. KMS: Kenanga Marwan Sikumbang. 
RAH: Radian Ahmad Halimi. ZKJ: Zafrullah Khany Jasa. AHN: Akhyar Hamonan-
gan Nasution. MO: Mochamat Mochamat. PU: Purwoko Purwoko.

Funding
This article was funded by KATI and PERDATIN.

Availability of data and materials
All data generated or analysed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
All methods were carried out in accordance with the Declaration of Helsinki 
and National Guidelines Medical and Health Research Ethics Committee 
(MHREC) Faculty of Medicine, Public Health and Nursing Universitas Gadjah 
Mada – Dr. Sardjito General Hospital on ethical standards and procedure for 
research with a human being. We received our ethical approval from institu-
tional review boards of Universitas Gadjah Mada Faculty of Medicine’s Medical 
and Health Research Ethics Committee (MHREC) - Dr. Sardjito General Hospital 
with registry number KE/FK/1381/EC/2020. Informed consent was obtained 
from all participants.

Consent for publication
Every subject had consent for publication using our institutional consent form.

Competing interests
I, as the corresponding author and on behalf of the research team, declare 
that all of the authors in this study have no competing interests as defined by 
BMC, neither financially, non-financially, nor other interests that might perceiv-
ably influence the results and/or discussion reported in this paper.

Author details
1 Department of Anaesthesiology and Reanimation, Faculty of Medicine, 
Universitas Airlangga, Surabaya, Indonesia. 2 Department of Anaesthesiol-
ogy and Intensive Care, Faculty of Medicine, Universitas Indonesia, Jakarta, 
Indonesia. 3 Department of Anaesthesiology and Intensive Therapy, Faculty 
of Medicine, Public Health, and Nursing, Universitas Gadjah Mada, Yogyakarta, 
Indonesia. 4 Department of Anaesthesiology and Intensive Therapy, Faculty 
of Medicine Universitas Sriwijaya, Jenderal Sudirman Street KM. 3.5, Palem-
bang, South Sumatera 30126, Indonesia. 5 Department of Anaesthesiology 
and Intensive Therapy, Faculty of Medicine, Universitas Udayana, Denpasar, 
Indonesia. 6 Department of Anaesthesiology and Intensive Care, Faculty 
of Medicine, Universitas Hasanuddin, Makassar, Indonesia. 7 Department 
of Anaesthesiology and Intensive Therapy, Faculty of Medicine, Universitas 
Brawijaya, Malang, Indonesia. 8 Department of Anaesthesiology and Intensive 
Therapy, Faculty of Medicine, Universitas Riau, Pekanbaru, Riau, Indonesia. 
9 Department of Anaesthesiology and Intensive Care, Faculty of Medicine, 
Universitas Lambung Mangkurat, Banjarmasin, Indonesia. 10 Department 
of Anaesthesiology and Intensive Care, Faculty of Medicine, Universitas Padj-
adjaran, Bandung, Indonesia. 11 Department of Anaesthesiology and Intensive 



Page 9 of 9Rehatta et al. BMC Geriatrics          (2022) 22:523  

Therapy, Faculty of Medicine, Universitas Syiah Kuala, Banda Aceh, Indonesia. 
12 Department of Anaesthesiology and Intensive Therapy, Faculty of Medicine, 
Universitas Sumatera Utara, Medan, Indonesia. 13 Department of Anaesthe-
siology and Intensive Therapy, Faculty of Medicine, Universitas Diponegoro, 
Semarang, Indonesia. 14 Department of Anaesthesiology and Intensive 
Therapy, Faculty of Medicine, Universitas Sebelas Maret, Surakarta, Indonesia. 

Received: 14 October 2021   Accepted: 13 June 2022

References
 1. Chambers DJ. Anaesthesia in the elderly. Anaesthesia Intensive Care Med. 

2019;20(12):705–9. https:// doi. org/ 10. 1016/j. mpaic. 2019. 10. 001.
 2. Setiati S, Laksmi PW, Aryana IGPS, et al. Frailty state among Indonesian 

elderly: prevalence, associated factors, and frailty state transition. BMC 
Geriatr. 2019;19(1):1–10. https:// doi. org/ 10. 1186/ s12877- 019- 1198-8.

 3. Setiati S. Geriatric medicine, sarcopenia, frailty and geriatric quality 
of life: future challenge in education. Res Med Serv Indonesia eJKI. 
2013;1(3):234–42.

 4. Vincent JL, Sakr Y, Singer M, et al. Prevalence and outcomes of infection 
among patients in intensive care units in 2017. JAMA. 2020;323(15):1478–
87. https:// doi. org/ 10. 1001/ jama. 2020. 2717.

 5. Garland A, Olafson K, Ramsey CD, Yogendran M, Fransoo R. Epidemiol-
ogy of critically ill patients in intensive care units: a population-based 
observational study. Crit Care. 2013;17(5):1. https:// doi. org/ 10. 1186/ cc130 
26.

 6. Cardoso FS, Borges A, Botelho I, et al. Access to Intensive Care Unit Care 
for Elderly Patients with COVID-19 in Portugal. Portuguese J Public Health 
Published online December. 2020:1–3. https:// doi. org/ 10. 1159/ 00051 
1150.

 7. Ensor T, Indrajaya S. The costs of delivering health services in Indonesia : 
report on a prospective survey 2010-2011. Kemenkes RI. 2015;1(3):34–6. 
https:// doi. org/ 10. 13140/2. 1. 2243. 9205.

 8. Rahmah DD. Covid-19 pada Lanjut Usia. Journal Wellnes. 
2020;2(February):309–13.

 9. Azwar MK, Setiati S, Rizka A, Fitriana I, Saldi SRF, Safitri ED. Clinical profile 
of elderly patients with COVID-19 hospitalised in Indonesia’s National 
General Hospital. Acta Med Indones. 2020;52(3):199–205.

 10. Zampieri FG, Colombari F. The impact of performance status and comor-
bidities on the short-term prognosis of very elderly patients admitted 
to the ICU. BMC Anesthesiol. 2014;14(1):1–9. https:// doi. org/ 10. 1186/ 
1471- 2253- 14- 59.

 11. Singer M, Deutschman CS, Seymour C, et al. The third international 
consensus definitions for sepsis and septic shock (sepsis-3). JAMA. 
2016;315(8):801–10. https:// doi. org/ 10. 1001/ jama. 2016. 0287.

 12. Siddiqui S, Robin C. Clinical profile and outcomes of elderly patients in 
an Asian intensive care unit: a retrospective observational study. Int J Crit 
Care Emerg Med. 2018;4(2):1–2. https:// doi. org/ 10. 23937/ 2474- 3674/ 
15100 37.

 13. Mackay A, Williams C, Lewsey J, Kinsella J. Comorbidity and intensive care 
outcome - a multivariate analysis. JICS. 2014;15(3):205–12.

 14. Demiselle J, Duval G, Hamel JF, et al. Determinants of hospital and 
one-year mortality among older patients admitted to intensive care 
units: results from the multicentric SENIOREA cohort. Ann Intensive Care. 
2021;11(1). https:// doi. org/ 10. 1186/ s13613- 021- 00804-w.

 15. Reyes JCL, Alonso JV, Fonseca J, Santos ML, Jiménez DLÁR-C, M, Braniff J. 
Characteristics and mortality of elderly patients admitted to the intensive 
care unit of a district hospital. Indian. J Crit Care Med. 2016;20(7):391–7. 
https:// doi. org/ 10. 4103/ 0972- 5229. 186219.

 16. Hsu CH, Hung YM, Chu KA, Chen CF. Prognostic nomogram for elderly 
patients with acute respiratory failure receiving invasive mechani-
cal ventilation : a nationwide population - based cohort study in 
Taiwan. Sci Rep, Published online. 2020:1–10. https:// doi. org/ 10. 1038/ 
s41598- 020- 70130-x.

 17. Brown R, Mckelvey MC, Ryan S, et al. The impact of aging in acute respira-
tory distress syndrome : a clinical and mechanistic overview. Front Med. 
2020;7(10):1–8. https:// doi. org/ 10. 3389/ fmed. 2020. 589553.

 18. Elhadi M, Alsoufi A, Abusalama A, et al. Epidemiology, outcomes, and uti-
lization of intensive care unit resources for critically ill COVID-19 patients 

in Libya: A prospective multi-center cohort study. PLoS One. 2021;16(4 
April):1–25. https:// doi. org/ 10. 1371/ journ al. pone. 02510 85.

 19. Dooley DJ, Lam PH, Ahmed A, Aronow WS. The role of positive inotropic 
drugs in the treatment of older adults with heart failure and reduced 
ejection fraction. Heart Fail Clin. 2017;1(1):1551. https:// doi. org/ 10. 1016/j. 
hfc. 2017. 02. 008.

 20. Thongprayoon C, Cheungpasitporn W, Harrison AM, et al. Temporal 
trends in the utilization of vasopressors in intensive care units : an 
epidemiologic study. BMC Pharmacol Toxicol, Published online. 2016:1–9. 
https:// doi. org/ 10. 1186/ s40360- 016- 0063-z.

 21. Strait J, Lakatta E. Aging-associated cardiovascular changes and their 
relationship to heart failure. Heart Fail Clin. 2013;8(1):143–64. https:// doi. 
org/ 10. 1016/j. hfc. 2011. 08. 011. Aging- assoc iated.

 22. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of clas-
sifying prognostic comorbidity in longitudinal studies: development 
and validation. J Chronic Dis. 1987;40(5):373–83. https:// doi. org/ 10. 1016/ 
0021- 9681(87) 90171-8.

 23. Guidet B, Vallet H, Boddaert J, et al. Caring for the critically ill patients over 
80: a narrative review. Ann Intensive Care. 2018;8(1). https:// doi. org/ 10. 
1186/ s13613- 018- 0458-7.

 24. Jung C, Fjølner J, Bruno RR, et al. Differences in mortality in critically ill 
elderly patients during the second COVID-19 surge in Europe. Crit Care. 
2021;25(1):1–12. https:// doi. org/ 10. 1186/ s13054- 021- 03739-7.

 25. Haas LEM, de Lange DW, van Dijk D, van Delden JJM. Should we deny ICU 
admission to the elderly? Ethical considerations in times of COVID-19. Crit 
Care. 2020;24(1):1–3. https:// doi. org/ 10. 1186/ s13054- 020- 03050-x.

 26. Jung C, Flaatten H, Fjølner J, et al. The impact of frailty on survival in 
elderly intensive care patients with COVID-19: the COVIP study. Crit Care. 
2021;25(1):1–9. https:// doi. org/ 10. 1186/ s13054- 021- 03551-3.

 27. Karyono DR, Wicaksana AL. Current prevalence, characteristics, and 
comorbidities of patients with COVID-19 in Indonesia. J Commun 
Empowerment Health. 2020;3(2):77. https:// doi. org/ 10. 22146/ jcoem ph. 
57325.

 28. Gong G, Wan W, Zhang X, Liu Y, Liu X, Yin J. Correlation between the 
Charlson comorbidity index and skeletal muscle mass/physical perfor-
mance in hospitalized older people potentially suffering from sarcopenia. 
BMC Geriatr. 2019;19(1):1–8. https:// doi. org/ 10. 1186/ s12877- 019- 1395-5.

 29. Al-zahrani J. SARS-CoV-2 associated COVID-19 in geriatric population : a 
brief narrative review. Saudi J Biol Sci. 2020;(xxxx):1–6. https:// doi. org/ 10. 
1016/j. sjbs. 2020. 11. 001.

 30. Arentz M, Yim E, Klaff L, Lokhandawal S. Characteristics and outcomes 
of 21 critically ill patients with COVID-19 in Washington state. JAMA. 
2020;323(16):1–3.

 31. Istvan B. Hypertension in the elderly. Lege Artis Medicinae. 
2019;29(11):531–6. https:// doi. org/ 10. 33616/ LAM. 29. 050.

 32. Pranata R, Lim MA, Huang I, Raharjo SB, Lukito AA. Hypertension is 
associated with increased mortality and severity of disease in COVID-19 
pneumonia: A systematic review, meta-analysis and meta-regression. 
JRAAS. J Renin-Angiotensin-Aldosterone Syst. 2020;21(2). https:// doi. org/ 
10. 1177/ 14703 20320 926899.

 33. Qiao Q, Lu G, Li M, Shen Y, Xu D. Prediction of outcome in critically 
ill elderly patients using APACHE II and SOFA scores. J Int Med Res. 
2012;40(3):1114–21. https:// doi. org/ 10. 1177/ 14732 30012 04000 331.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.mpaic.2019.10.001
https://doi.org/10.1186/s12877-019-1198-8
https://doi.org/10.1001/jama.2020.2717
https://doi.org/10.1186/cc13026
https://doi.org/10.1186/cc13026
https://doi.org/10.1159/000511150
https://doi.org/10.1159/000511150
https://doi.org/10.13140/2.1.2243.9205
https://doi.org/10.1186/1471-2253-14-59
https://doi.org/10.1186/1471-2253-14-59
https://doi.org/10.1001/jama.2016.0287
https://doi.org/10.23937/2474-3674/1510037
https://doi.org/10.23937/2474-3674/1510037
https://doi.org/10.1186/s13613-021-00804-w
https://doi.org/10.4103/0972-5229.186219
https://doi.org/10.1038/s41598-020-70130-x
https://doi.org/10.1038/s41598-020-70130-x
https://doi.org/10.3389/fmed.2020.589553
https://doi.org/10.1371/journal.pone.0251085
https://doi.org/10.1016/j.hfc.2017.02.008
https://doi.org/10.1016/j.hfc.2017.02.008
https://doi.org/10.1186/s40360-016-0063-z
https://doi.org/10.1016/j.hfc.2011.08.011.Aging-associated
https://doi.org/10.1016/j.hfc.2011.08.011.Aging-associated
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1186/s13613-018-0458-7
https://doi.org/10.1186/s13613-018-0458-7
https://doi.org/10.1186/s13054-021-03739-7
https://doi.org/10.1186/s13054-020-03050-x
https://doi.org/10.1186/s13054-021-03551-3
https://doi.org/10.22146/jcoemph.57325
https://doi.org/10.22146/jcoemph.57325
https://doi.org/10.1186/s12877-019-1395-5
https://doi.org/10.1016/j.sjbs.2020.11.001
https://doi.org/10.1016/j.sjbs.2020.11.001
https://doi.org/10.33616/LAM.29.050
https://doi.org/10.1177/1470320320926899
https://doi.org/10.1177/1470320320926899
https://doi.org/10.1177/147323001204000331

	Comorbidities and COVID-19 status influence the survival rate of geriatric patients in intensive care units: a prospective cohort study from the Indonesian Society of Anaesthesiology and Intensive Therapy
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design
	Participants
	Ethical clearance
	Geriatric parameters
	Outcome measure
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


