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Abstract

Acute respiratory failure is the most common complication and cause of death in COVID-19 patients. The COVID-19 
medication has yet to be discovered. COVID-19 treatment guidelines are constantly being updated. This study aims 
to determine the COVID-19 treatment patterns in patients with acute respiratory failure at Dr. Hasan Sadikin 
General Hospital Bandung in 2021–2022. This retrospective, descriptive study used systematic random sampling 
to examine medical records of COVID-19 patients with acute respiratory failure at Dr. Hasan Sadikin Central 
General Hospital between June 2021 and June 2022. Gender, age, length of stay, outcome, comorbidities, and 
pharmacological and non-pharmacological treatment data were analyzed by SPSS software. This study included 
120 COVID-19 patients with acute respiratory failure, with the majority of patients are male (55.83%), 30–60 years 
old (55.83%), length of stay of 1–3 days (52.5%), and have disease severity at severe condition (43.33%) and one 
comorbidity (37.5%). Patients mostly received non-rebreathing oxygen mask (54.2%), antiviral remdesivir (83.3%), 
corticosteroid dexamethasone (76.7%), enoxaparin anticoagulants (61.7%), a combination of vitamin C, vitamin 
D, and multivitamins (45.8%), and two antibiotics (33.3%). Additional treatments include tocilizumab (0.8%), 
intravenous immunoglobulin (2.5%), and convalescent plasma (0.8%). Statistical analysis shows that patients 
who stay at the hospital longer, have less or no comorbidities, and are given oxygen therapy have a significant 
possibility of recovering. Treatments commonly prescribed to COVID-19 patients with acute respiratory failure are 
antivirals, corticosteroids, anticoagulants, vitamins, and antibiotics, while the administration of oxygen therapy has 
a significant probability of recovery.
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Introduction

Coronavirus disease 2019 (COVID-19) is a 
worldwide emergency due to its rapid spread 
and high mortality rate.1 COVID-19 is caused 
by the novel severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2).2 The World Health 
Organization (WHO) declared COVID-19 a global 
pandemic on 11 March 2020.3

The primary target of the coronavirus is 
the human respiratory system. Patients with 
COVID-19 may exhibit a range of symptoms, 
from asymptomatic to critical, followed by acute 
respiratory failure.4 Acute respiratory failure is 
the most prevalent complication and a leading 
cause of death among COVID-19 patients. For 
COVID-19 patients with acute respiratory failure, 

the mortality rate reaches 93%.5 Patients with 
COVID-19 who develop acute respiratory failure 
had a lower quality of life compared to those who 
are not infected.6

Existing research on the management of 
COVID-19 with acute respiratory failure is still 
limited. The COVID-19 therapy guidelines are 
still being revised with the most recent scientific 
findings. Inappropriate drug administration in 
COVID-19 patients with acute respiratory failure 
can result in adverse drug reactions, increase 
mortality, and decrease the cost-effectiveness 
of treatment.7 This study aims to identify the 
COVID-19 treatment patterns in patients with 
acute respiratory failure at Dr. Hasan Sadikin 
Central General Hospital Bandung in 2021–2022.

Copyright @2024 by authors. This is an open access article under a Creative Commons Attribution-NonCommercial-ShareAlike 
4.0 International License (https://creativecommons.org/licenses/by-nc-sa/4.0).
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Methods

This retrospective, descriptive study was 
conducted on the medical records of COVID-19 
patients with acute respiratory failure at Dr. 
Hasan Sadikin Central General Hospital from 
October to November 2022, with prior approval 
from the Research Ethics Committee Universitas 
Padjadjaran, ethical exemption number 863/
UN6.KEP/EC/2022.

The study's sample consisted of the entire 
population that met the inclusion criteria: patients 
diagnosed with a critical degree of COVID-19 
and acute respiratory failure between June 2021 
and June 2022. The total required sample size 
was 120, and the samples were selected using 
systematic random sampling (Figure 1). Medical 
records with insufficient information were 
excluded.

Data extracted from the medical record 
included gender, age (the patient's age recorded 
in the medical record when he was first admitted 
to the hospital), length of stay (calculated 
from the date of admission to the date of 
discharge), outcome (the patient's condition 
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when discharged from the hospital), comorbid 
diseases, and treatment (pharmacological and 
non-pharmacological) during at the hospital. The 
data was analyzed using both Microsoft® Excel 
2021 and IBM® SPSS® 26th version.

Results

Two hundred and seventeen of the 337 samples 
collected did not meet the inclusion criteria and 
were thus excluded from this study. A total of 120 
patients' remaining data were analyzed. Table 1 
showed that most patients in this study were male 
(55.83%) instead of female (44.17%). Most of the 
patients came from 30–60 years old (55.83%) 
and with disease severity at severe condition 
(43.33%). The median length of hospital stay was 
2 days (range: 0–33 days), and most patients 
stayed there for 1–3 days (52.50%).

As shown in Table 1, in all variables, most 
patients died (90% of total patients of 120). Based 
on statistical analysis, variable length of stays 
showed a significant negative correlation with 
the outcome. It was indicated that patients who 
stay at the hospital longer have the probability 

Figure 1 Study Samples Selection
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of recovering. A similar condition was shown at 
variable in gender that has a negative correlation 
with the outcome but not significantly. On the 
other hand, disease severity was shown to have a 
positive correlation but not significantly with the 
outcome, which means severe disease severity 
has the probability of recovery.

Most patients (37.5%) had at least one 
comorbid condition, as shown in Table 2. Some 
patients had two comorbid diseases (25.8%), 
three comorbid diseases (4.2%), and more than 
three comorbid diseases (7.5%). Most of the 
patients who died in this study had 1 or 3 comorbid 
diseases. Based on statistical analysis, a number 
of comorbid diseases have a significant positive 
correlation with the outcome, which means 
patients with fewer or no comorbidities have a 
probability of recovering. The table of comorbid 
diseases (Figure 2) showed that hypertension 

(27.7%) and diabetes mellitus (23.3%) are the 
two most prevalent comorbid diseases among 
patients in this study.

Table 3 shows the patient's treatment 
(pharmacological and non-pharmacological). 
All patients received oxygen therapy with 
the most frequently employed devices were 
non-rebreathing oxygen face masks (54.2%) 
and invasive mechanical ventilation (21.7%). 
Antivirals were administered to 107 patients 
(89.2%), with remdesivir (83%) being the most 
common. Corticosteroids were administered to 
105 (87.5%) patients. The most frequently used 
corticosteroid was dexamethasone (76.7%). 
Anticoagulants were administered to 108 
patients (90%), with enoxaparin, a low molecular 
weight heparin (61.7%), the most commonly 
administered type. Only one patient (0.8%) was 
administered tocilizumab, an anti-IL-6 agent. One 

Table 1 Baseline Characteristic of the Study

Variables
Outcome (n=120)

Total
n (%)

Spearman Rho Test
Death
n (%)

Recovered
n (%)

Correlation 
Coefficient p

Gender
Male
Female

58 (86.57)
47 (88.68)

6 (11.32)
9 (13.43)

67 (55.83)
53 (44.17)

−0.032 0.731

Age groups (years)
<30 
30–60 
>60

3 (60.00)
60 (89.55)
42 (87.50)

2 (40.00)
7 (10.45)
6 (12.50)

5 (4.17)
67 (55.83)
48 (40.00)

0.041 0.655

Length of stay (days)
<1
1–3
>3

13 (92.86)
60 (95.24)
32 (74.42)

1 (7.14)
3 (4.76)

11 (25.58)

14 (11.67)
63 (52.50)
43 (35.83)

−0.265 0.003*

Disease severity
Severe
Critical

50 (84.75)
55 (90.16)

9 (15.25)
6 (9.84)

59 (49.17)
61 (50.83)

0.082 0.374

Table 2 History of Comorbidities in COVID-19 Patients with Acute Respiratory Failure

Number of 
Comorbidities

Outcome (n=120)
Total
n (%)

Spearman Rho Test
Death
n (%)

Recovered
n (%)

Correlation 
Coefficient p

No comorbidities 28 (23.3) 2 (1.7) 30 (25.0)
1 comorbidity 43 (35.8) 2 (1.7) 45 (37.5)
2 comorbidities 28 (23.3) 3 (2.5) 31 (25.8) 0.261 0.004*

3 comorbidities 5 (4.2) 0 (0.0) 5 (4.2)
>3 comorbidities 4 (3.3) 5 (4.2) 9 (7.5)

Note: *significant difference at p<0.05
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Figure 2 Comorbidities in COVID-19 with Acute Respiratory Failure

hundred and six of 120 patients (88.3%) received 
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Antibiotic therapy was administered to 68 
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immunoglobulin (2.5%) and convalescent plasma 
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analysis, additional treatments have a negative 
correlation with the outcome, which means 
additional treatment didn't show a probability of 
recovery.

Discussion

Between June 2021 and June 2022, there were 
337 patients (10.6%) at Dr. Hasan Sadikin 
General Hospital Bandung were confirmed to 
have COVID-19 and acute respiratory failure. 
COVID-19 primarily targets the respiratory 
system and is characterized by an immune 
dysregulation that causes a "cytokine storm" in 
the body, particularly in the lung tissue.8

According to subject characteristics data, the 
mean age in this study was 54.9±13.6 years, with 
the majority falling within the 30–60 age group. 
But it also showed that younger age can recover. 
Several factors, including a decline in immune 
function, pre-existing health conditions, and 
the inflammatory response, significantly impact 
recovery from COVID-19 across different age 
groups. This is comparable to a study conducted 
by Xu et al.9 in China, which found that the median 
age of patients was 56.5 years (range: 47.5–67.8), 
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Table 3 Treatment of COVID-19 Patients with Acute Respiratory Failure

Treatment
Outcome (n=120)

Total
n (%)

Spearman Rho Test
Death
n (%)

Recovered
n (%)

Correlation 
Coefficient p

Oxygen therapy
NRM
IMV
NRM+HFNC
HFNC
NRM+IMV
NRM+HFNC+IMV

63 (52.5)
23 (19.2)
10 (8.3)
6 (5.0)
3 (2.5)
3 (2.5)

2 (1.7)
3 (2.5)
2 (1.7)
2 (1.7)
3 (2.5)
0 (0.0)

65 (54.2)
26 (21.7)
12 (10.0)

8 (6.7)
6 (5.0)
3 (2.5)

0.298 0.001*

Antiviral
Remdesivir
No antiviral
Remdesivir+favipiravir
Favipiravir

89 (74.2)
13 (10.8)
4 (3.3)
2 (1.7)

11 (9.2)
0 (0.0)
0 (0.0)
1 (0.8)

100 (83.3)
13 (10.8)
4 (3.3)
3 (2.5)

0.130 0.157

Corticosteroid
Dexamethasone
No corticosteroid
Dexamethasone+methylprednisolone
Methylprednisolone
Methylprednisolone+hydrocortisone

82 (68.3)
15 (12.5)
9 (7.5)
1 (0.8)
1 (0.8)

10 (8.3)
0 (0.0)
2 (1.7)
0 (0.0)
0 (0.0)

92 (76.7)
15 (12.5)
11 (9.2)
1 (0.8)
1 (0.8)

0.132 0.149

Anticoagulant
Enoxaparin
UFH+enoxaparin
No anticoagulant
UFH

70 (58.3)
19 (15.8)
11 (9.2)
8 (6.7)

4 (3.3)
5 (4.2)
1 (0.8)
2 (1.7)

74 (61.7)
24 (20.0)
12 (10.0)
10 (8.3)

−0.147 0.108

Anti-IL-6
No anti-IL-6
Tocilizumab

107 (89.2)
1 (0.8)

12 (10.0)
0 (0.0)

119 (99.2)
1 (0.8)

−0.035 0.707

Vit and supplement
Vit C+vit D+multivitamin
Multivitamin
Vit D+multivitamin
No vit
Vit C+vit D
Vit C
Multivitamin+vit K
Vit C+vit D+vit K+multivitamin
Vit C+multivitamin
Vit B+vit C+multivitamin 

47 (39.2)
15 (12.5)
13 (10.8)
14 (11.7)
13 (10.8)

2 (1.7)
1 (0.8)
1 (0.8)
1 (0.8)
1 (0.8)

8 (6.7)
1 (0.8)
1 (0.8)
0 (0.0)
0 (0.0)
0 (0.0)
1 (0.8)
1 (0.8)
0 (0.0)
0 (0.0)

55 (45.8)
16 (13.3)
14 (11.7)
14 (11.7)
13 (10.8)

2 (1.7)
2 (1.7)
2 (1.7)
1 (0.8)
1 (0.8)

−0.013 0.886

Antibiotic
No antibiotics
2 antibiotics
3 antibiotics
4 antibiotics
1 antibiotic
>4 antibiotics

51 (42.5)
36 (30)
7 (5.8)
5 (4.2)
6 (5.0)
3 (2.5)

1 (0.8)
4 (3.3)
2 (1.7)
3 (2.5)
1 (0.8)
1 (0.8)

52 (43.3)
40 (33.3)

9 (7.5)
8 (6.7)
7 (5.8)
4 (3.3)

0.074 0.423

Note: *significant difference at p<0.05, NRM: non-rebreathing oxygen mask, IMV: invasive mechanical ventilation, HFNC: high-
flow nasal cannula, UFH: unfractionated heparin, vit: vitamin

and the majority were under 70 years.
On the other hand, based on gender, male 

patients outnumbered female patients. This 

finding is consistent with Bhatraju et al.,10 
indicating that COVID-19 with acute respiratory 
failure is more prevalent in males. Biological 
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(different immune responses in males and 
females) and social factors, such as a high-risk 
lifestyle, may contribute to the high incidence 
and severity of COVID-19 infection in men.11

The median length of stay of patients was 
2 days (range: 0–33 days), in contrast to the 
results of the study by COVID-ICU Group on 
behalf of the REVA Network and the COVID-
ICU Investigators, which showed that the median 
length of stay of patients was 23 days (range: 
13–39 days).12 Most of the patients in this study 
died (90%). When this study was conducted in 
2021–2022, Indonesia experienced two peaks of 
COVID-19 due to the Delta and Omicron variants. 
Compared to previous variants, the Delta was 
linked with a greater risk of death. A high number 
of hospitalizations, a shortage of hospital beds, a 
lack of ICU spaces, and a lack of medical supplies 
were all factors that could have contributed to 
this period's high fatality rate and short hospital 
length of stay.13

However, based on statistical analysis, 
patients who stay longer in hospital have the 
possibility of recovering. This study is in line 
with the Faes et al.14 study, which observed that 
in elderly patients, the median length of stay for 
patients who die varies between 5.7 days and 15.7 
days, while for patients who recover, it varies 
between 15.7 days. It may be related to improved 
clinical experience and treatments throughout 
the epidemic.

The majority of patients have a comorbid 
disease. This study is in line with Guan et al.,15 
which states more than half of patients (52.56%) 
who died due to COVID-19 had more than 
two comorbidities, and the rest had only one 
comorbid. Hypertension, diabetes, and bacterial 
pneumonia are the most prevalent coexisting 
conditions. Hypertension and diabetes were the 
most common comorbidities in patients' deaths 
due to COVID-19. According to Djaharuddin 
et al.16 shows that the most comorbidities were 
hypertension (42.31%) and diabetes (28.21%). 
Since patients with chronic conditions are 
more susceptible to COVID-19 infection, they 
are at increased risk for complications such as 
deterioration of underlying diseases, pneumonia, 
failure of other organs, and sepsis; consequently, 
their chronic diseases may become severe, or 
the patients may die.17 Our findings show that 
comorbidities may be risk factors for mortality in 
COVID-19-exposed patients.

Oxygen therapy administration has more of a 
possibility of recovery. Non-rebreathing oxygen 
mask (NRM) is the most common type of oxygen 
therapy used by patients. Despite this, NRM 
users had the highest mortality rate (52.5%) 
among all other groups. Invasive mechanical 
ventilation (IMV) has a positive effect on the 
recovery of many patients. Based on COVID-19 
management guidelines in Indonesia, NRM 
is used as an initial therapy, but patients with 
acute respiratory failure were advised to be given 
IMV immediately.18 In 2021–2022, Indonesia 
was confronted with two peaks of the Delta and 
Omicron variants of COVID-19. This period 
characterized increased hospitalizations and a 
lack of medical resources, such as oxygen supplies, 
IMV, and high-flow nasal cannula (HFNC). This 
led to a greater reliance on NRM in this study.10 
This study, in line with Ospina-Tascón et al.,19 
shows that patients receiving high-flow oxygen 
therapy showed earlier clinical recovery than 
conventional low-flow oxygen therapy.

On the other hand, administering antiviral, 
corticosteroid, and antibiotics to the patients 
can also recover, but the correlation was not 
significant. The remdesivir group accounted 
for the majority of patients who exhibited 
improvement. This is following management 
guidelines which recommend using remdesivir 
as a first-line antiviral for COVID-19.18 The study 
conducted by Al-Ardhi et al.20 revealed that 
remdesivir has significant advantages over other 
antivirals when administered to patients with 
severe to critical degrees. Remdesivir reduces 
the viral load in the body by inhibiting the RNA-
dependent RNA polymerase (RdRp) enzyme, 
which is involved in the replication process of 
SARS-CoV-2.21

Dexamethasone has a positive effect, as 
indicated by the many patients who experience 
improvement. This follows the COVID-19 
management guidelines, which recommend 
dexamethasone as the first-line corticosteroid, 
methylprednisolone, and hydrocortisone for 
patients receiving oxygen therapy who are 
severely ill.18 According to a study, dexamethasone 
was the first drug to significantly reduce the risk 
of death in COVID-19 patients with respiratory 
failure requiring oxygen therapy.22

Besides cephalosporin and quinolone, some 
antibiotics like aminoglycoside and β-lactam are 
commonly used, especially in combination with 
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four antibiotics. These findings are consistent with 
the Indonesian Ministry of Health guidelines for 
selecting antibiotics for community pneumonia.23 
According to Risa et al.24 found that up to 60% of 
COVID-19 patients with acute respiratory failure 
had a secondary bacterial infection; therefore, 
using empirical antibiotics is strongly advised, 
especially for ventilator-dependent patients.

The other drugs, like anticoagulants, anti-
IL-6, vitamins, and additional treatments, didn't 
show a possibility of recovery. Anticoagulant 
enoxaparin was administered to 74 patients 
(61.7%). The majority of patients treated with 
enoxaparin died. Unfractionated heparin 
(UFH) and enoxaparin have demonstrated a 
lower mortality rate and a more significant 
number of improvements compared to other 
treatments. This is consistent with the COVID-19
management guidelines, which recommend 
enoxaparin for critically ill patients and UFH 
for those with moderate to severe symptoms.18 
Pawlowski et al.25 discovered that the mortality 
rate and risk of bleeding in COVID-19 patients 
who received enoxaparin were significantly 
lower than in those who received UFH. This may 
account for the high use of enoxaparin in this 
study.

Only one patient was administered anti-
IL-6 as tocilizumab, and no improvement was 
observed. Guidelines for managing COVID-19 in 
Indonesia and The Italian Society of Infectious 
and Tropical Disease (SIMIT) recommend using 
tocilizumab in patients with severe COVID-19 or 
acute respiratory failure.18

Most patients were given vitamins in the 
form of a combination of vitamin C, vitamin D, 
and multivitamins, and eight patients (6.7%) 
experienced improvement. It is in line with 
the management guidelines that recommend 
a combination of vitamin C, vitamin B1, and 
vitamin D.18 Most of the patients in this study 
obtained vitamin B1 through the ingredients in 
the multivitamin. In addition to the standard 
treatment, four patients received intravenous 
immunoglobulin (2.5%) and convalescent plasma 
(0.8%). All patients who received adjunctive 
therapy perished.

The research has a limitation: this study did 
not assess treatment duration, which may have 
influenced treatment outcomes. Additional 
research analyzing the suitability of treatment 
relative to hospital standard operating procedures 

and the duration of treatment can confirm this 
finding.

Conclusions

COVID-19 patients with acute respiratory failure 
were predominantly male, aged 30–60 years old, 
and had a hospital stay of 1 to 3 days. The majority 
presented with severe disease and at least 
one comorbidity. Pharmacological treatments 
commonly administered included antivirals, 
corticosteroids, anticoagulants, vitamins, and 
antibiotics. In addition to standard therapies, 
other interventions such as anti-IL-6, intravenous 
immunoglobulin (IVIG), and convalescent plasma 
were also employed. Potential therapies that may 
enhance patient recovery include oxygen therapy, 
antiviral agents, corticosteroids, and antibiotics.
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