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ABSTRACT 
Background and Objectives: Nearly three-quarters of the patients with COVID-19 received antibiotic therapy despite 
the bacterial coinfection being only less than 10% in many studies and ranging from 8-22% in ICU patients. The use 
of broad-spectrum antibiotics in COVID-19 patients has not been proven effective. Overuse of antibiotics may be 
associated with side effects and antibiotic resistance. The purpose of this study was to determine the antibiotic 
rationality in COVID-19 patients in the ICU of Dr. Hasan Sadikin Hospital, Bandung, Indonesia.  

Methodology: This descriptive, retrospective cohort study was carried out by analyzing medical records of COVID-
19 patients admitted in the ICU of Dr. Hasan Sadikin Hospital from January-June 2021.  

Results: There were 138 patients who met the inclusion criteria. A total of 126 (91.3%) patients received antibiotics. 
A total of 12 (8.7%) severe/critical patients did not receive antibiotics and 79 (62.70%) received inappropriate 
antibiotic duration. Inappropriate regimen was found in 59 patients (74.68%) with COVID-19 without HAP/VAP and 
15 patients (31.92%) with HAP/VAP. The primary issue identified was the inappropriate regimen of antibiotics, 
Gyssens category 4a.  

Conclusion: This study concludes that 23.02% patients used rational empirical antibiotics and 45.98% used rational 
definitive antibiotics in COVID-19 patients in the ICU at RSUP Dr. Hasan Sadikin Bandung during January-June 2021. 

Abbreviations: ACE- Angiotensin Converting Enzyme; ICU- Intensive Care Unit; HAI- Hospital-Associated Infections; 
HAP- Hospital-Acquired Pneumonia; IDSA- Infectious Diseases Society of America VAP- Ventilator-Associated 
Pneumonia 
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1. INTRODUCTION 
COVID-19 was officially designated as a pandemic in 

March 2020, resulting from the SARS-CoV-2 virus, 

which gains access to human cells by means of the spike 

protein interacting with the angiotensin-converting 

enzyme 2 (ACE-2) receptor. The management strategy 

for mild and moderate cases of COVID-19 primarily 

encompass home care and self-isolation. However, 14% 

of severe cases and 5% of critical cases necessitate  
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Figure 1: Research flow 

hospitalization and admission to the intensive care unit 

(ICU).1 

COVID-19 patients undergoing treatment in the ICU are 

susceptible to hospital-acquired infections due to 

invasive interventions, such as mechanical ventilation, 

central venous catheters, and Foley catheters, which can 

elevate the risk of hospital-associated infections (HAI). 

Nearly three-quarters of COVID-19 patients receive 

irrational antibiotic therapy, despite the prevalence of 

bacterial coinfections being as low as <10% in some 

studies and ranging from 8-22% among ICU patients.2,3 

The Indonesian COVID-19 guidelines recommend 

empiric antibiotic therapy for severe and critical cases of 

COVID-19 and do not recommend its use in mild to 

moderate cases unless there is suspicion of bacterial 

infection. The choice and duration of empiric antibiotic 

therapy align with community-acquired pneumonia 

treatment guidelines. For patients with Ventilator-

Associated Pneumonia (VAP) or Hospital-Acquired 

Pneumonia (HAP), the choice of empiric antibiotics 

follows established guidelines for HAP/VAP inpatient 

cases.4,5 

Evaluating the use of definitive antibiotics in COVID-19 

pneumonia patients is crucial to reduce drug toxicity and 

antimicrobial resistance. Microbiological culture results 

should be obtained before administering definitive 

antibiotics, and therapy should be adjusted based on 

culture results. Blood and sputum cultures are performed 

on patients to identify the causative microorganisms of 

the infection and serve as a reference for prescribing the 

appropriate definitive antibiotics. Sputum culture is a 

straightforward method that can be used to detect 

respiratory pathogens associated with COVID-19 

pneumonia.3,6 

During COVID-19 pandemic, the establishment of the 

COVID ICU is a recent development, and there is 

currently a paucity of comprehensive data concerning 

microbial patterns derived from the results of 

microorganism cultures within the COVID ICU. The 

administration of antibiotics in the COVID ICU at Dr. 

Hasan Sadikin General Hospital Bandung adheres to the 

guidelines set forth by the Ministry of Health for the 

management of COVID-19. As a result, the author aims 

to gain a deeper understanding of the rationale of 

antibiotic administration, guided by the established 

protocols. This investigation focuses on evaluating the 

appropriateness of indications, the selection of antibiotic 

regimens, duration of treatment, the chosen method of 

administration, dosing intervals, and the dosages 

employed in the care of COVID-19 patients within the 

COVID ICU at Dr. Hasan Sadikin General Hospital. 

2. METHODOLOGY 
This study is an observational descriptive study. The 

study subjects include all severe or critical COVID-19 

patients treated in the COVID ICU at Dr. Hasan Sadikin 

General Hospital Bandung from January to June 2021 

who meet the inclusion criteria, are over 18 years old, 

and have been diagnosed with COVID-19 based on PCR 

swab results. Exclusion criteria for this study are 

incomplete medical records.  

 

Table 1: Characteristics of research subject 

Patient Characteristics n (%) 

Gender 

• Men 

• Women 

 

79 (57.2%) 

59 (42.3%) 

 Age (y) 

• Average ± SD 

• Range 

 

55.9 ± 16.5 

18-87 

Ventilator Use 

• Yes 

• No 

 

68 (49.3%) 

70 (50.7%) 

Screening of Medical Record 

The research data includes age, gender, ventilator 
use, blood culture, sputum culture, empirical 

antibiotic regimen, definitive antibiotic regimen, 
antibiotic dosage, antibiotic duration, antibiotic 
interval, antibiotic route, and patient outcomes 

The results are compared with the Indonesian 
COVID-19 management guideline, which refer 
WHO and the Infectious Diseases Society of 

America (IDSA) guideline 

Rational/irrational classification based on Gyssens 

criteria 

Approval from Ethics Committee of Health 
Research Faculty of Medicine, University of 

Padjadjaran/ Hasan Sadikin General Hospital 
Bandung 

Approval of studies from patients who meet the 

inclusion criteria 
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This research has been approved with 

research permit number 

DP.04.03/X2.2.1/4065/2023 and ethical 

permit number LB.02.01/X.6.5/40/2023 

from the institutional Ethics Committee. 

This research was conducted retrospectively 

on the medical records of COVID-19 

patients treated in the ICU at RSUP Dr. 

Hasan Sadikin Bandung from January to 

June 2021. Subsequently, research data was 

collected from patient medical records, 

including gender, age, ventilator use, 

COVID-19 severity, case criteria with or 

without HAP/VAP, empiric antibiotic 

regimen, definitive antibiotic regimen, 

antibiotic duration, antibiotic dosage, 

antibiotic interval, antibiotic route, blood 

culture results, sputum culture results, and 

patient outcomes. 

Empiric antibiotic data were then compared 

to the COVID-19 management guidelines in 

Indonesia, which refer to the WHO and 

Infectious Diseases Society of America 

(IDSA) COVID-19 guidelines. According 

to the Indonesian COVID-19 guidelines, 

recommended empiric antibiotics for 

severe/critical COVID-19 patients are 

intravenous ceftriaxone 50-100 mg/kg/24 h 

or intravenous azithromycin 10 mg/kg/24 h 

for 5 days. The 2016 IDSA guidelines 

recommend antibiotics for COVID-19 

patients with HAP/VAP, including 

piperacillin-tazobactam, cefepime, 

ceftazidime, levofloxacin, ciprofloxacin, imipenem, 

meropenem, aztreonam, amikacin, gentamicin, 

tobramycin, vancomycin, and linezolid for 7 days. The 

definitive antibiotic data were analyzed for rationality 

based on blood and sputum culture results and antibiotic 

sensitivity. Subsequently, the rationality of the data was 

categorized based on Gyssens criteria. 

3. RESULTS 
This study was conducted on 138 severely or critically 

ill patients in the COVID ICU at Hasan Sadikin General 

Hospital, Bandung, during the period of January to June 

2021. 

The characteristics of severe and critical COVID-19 

patients in the COVID-19 Intensive Care Unit at Hasan 

Sadikin Hospital in Bandung can be seen in Table 1. The 

average age is 55.9 years, with a minimum age of 18 and 

a maximum of 87 years. A total of 68 patients used a 

ventilator (49.3%). 

 

 

 

The indication for antibiotic administration in COVID-

19 patients in the COVID-19 Intensive Care Unit at 

Hasan Sadikin Hospital in Bandung revealed that out of 

126 patients receiving antibiotics, 56 (40.58%) received 

antibiotics for severe COVID-19 and 70 (50.72%) for 

critical cases (51.70%). Meanwhile, 10 (7.25%) severe 

cases and 2 (1.45%) critical cases did not receive 

antibiotics (Table 2). Based on Hospital-Acquired 

Pneumonia (HAP) and Ventilator-Associated 

Pneumonia (VAP) criteria, 10 (7.25%) were diagnosed 

with HAP, and 37 were diagnosed with VAP (26.81%) 

According to Table 3 which illustrates the duration of 

antibiotic use, there were 4 patients (5.06%) without 

Hospital-Acquired Pneumonia (HAP)/Ventilator-

Associated Pneumonia (VAP) who received medication 

for the appropriate 5 days duration and 9 patients 

(19.15%) with HAP/VAP who received treatment for the 

appropriate 7 days duration (Table 3).  

Cultures were conducted for 87 patients, including 55 

blood cultures only, 23 sputum cultures only, and 9 

patients underwent both examinations. Among the 30  

Table 2: Empirical Antibiotic Administration 

Empirical Antibiotic 
Indication 

Receiving 
antibiotic (%) 

Not receiving 
antibiotic (%) 

Classification of 
COVID-19 

  Severe 

  Critical 

 

56 (40.58) 

70 (50.72%) 

 

10 (7.25%) 

2 (1.45%) 

Case Criteria 

  COVID-19 without 
HAP/VAP 

  COVID-19 with HAP 

  COVID-19 with VAP 

 

79 (57,25 %) 

10 (7,25%) 

37 (26,81%) 

 

12 (8,69%) 

0 

0 

HAP: Hospital-acquired pneumonia; VAP: Ventilator-associated pneumonia  

Table 3: Duration of antibiotic use 

Duration (days) N (%) 

COVID-19 without HAP/VAP (n = 79) 

   5 days 

   < 5 days   

   > 5 days 

4 (5.06%) 

36 (45.57%) 

39 (49.37%) 

COVID-19 with HAP/VAP (n = 47) 

7 days 

  < 7 days 

  > 7 days 

9 (19.15%%) 

9 (19.15%) 

29 (61.70%) 

Appropriateness of antibiotic duration (n = 126) 

  Appropriate duration 

  Inappropriate duration 

47 (37.30%) 

79 (62.70%) 
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patients receiving antibiotics based on blood culture 

results, 14 patients (21.88%) continued with empirical 

antibiotics, 12 patients (18.75%) were discontinued upon 

receiving antibiotics due to the absence of 

microorganisms, and in 4 patients (6.25%) antibiotic was 

changed based on the culture results. Among the 19 

patients receiving antibiotics based on sputum culture 

results, 9 patients (25%) continued with the same 

empirical antibiotics, and 10 patients (31.25%) received 

different antibiotics than the empirical regimen. 

 

All patients (100%) received antibiotics through the 

appropriate intravenous route according to guidelines. 

Table 4 describes the appropriate empirical antibiotic 

regimen in patients without HAP/VAP was found in 20 

(25.32%) patients. A total of 59 (74.68%) patients 

received an inappropriate regimen, with levofloxacin 

being the most commonly administered antibiotic, 

followed by the combination of ceftriaxone and 

levofloxacin. No instance of inaccurate dosages and 

intervals of medications was identified. Within the  

Table 4: Overview of Antibiotic Regimen, Dosage, and Administration Interval 

Antibiotic regimen, dosage, and administration interval N (%) 

A. COVID-19 without HAP/VAP (N = 79) 

Appropriate regimen according to guideline 

Ceftriaxone 50-100 mg/kg/24 h 

Azithromycin 10 mg/kg 

N = 20 (25.32) 

19 (24.05) 

1 (1.27) 

Inappropriate regimen according to guideline 

Levofloxacin 750 mg/day 

Meropenem 1 g/8 h 

Cefotaxime 2g/8 h 

Ceftriaxone 50-100 mg/kg/24 h + levofloxacin 1x750 mg 

Levofloxacin 750 mg/day + meropenem 1 g/8 h 

Meropenem 1 g/8 h + amikacin 15-20 mg/day 

Ceftriaxone 50-100 mg/kg/24 h + meropenem 1 g/8 h 

Levofloxacin 750 mg/day + azithromycin 10 mg/kg 

Meropenem 1 g/8 h + ceftazidime 1 g/8 h + levofloxacin 750 mg/day 

N = 59 (74.68) 

10 (12.66) 

2 (2.53) 

1 (1.27) 

 24 (30,38) 

14 (17,72) 

5 (6,33) 

1 (1,27) 

1 (1,27) 

1 (1,27) 

Inappropriate dosage according to guideline 0 (0) 

Inappropriate interval according to guideline 0 (0) 

B. COVID-19 with HAP/VAP (N  =  47)  

Appropriate regimen according to guideline 

Meropenem 1 g/8 h 

Levofloxacin 750 mg/day 

Meropenem 1 g/8 h + levofloxacin 750 mg/day 

Meropenem 1 g/8 h + amikacin 15-20 mg/day 

Meropenem 1 g/8 h + vancomycin 15 mg/kg/8-12 h 

Piperacillin taxobactam 4,5 g/6 h + Vancomycin 15 mg/kg/8-12 h 

N =  32 (68.08) 

10 (21.28) 

1 (2.13) 

11 (23.4) 

7 (14.89) 

 4 (8.51) 

1 (2.13) 

Inappropriate regimen according to guideline 

Ceftriaxone 50-100 mg/kg/24 h 

Levofloxacin 750 mg/day + Ceftriaxone 50-100 mg/kg/day 

Amikacin 15-20 mg/day + Tigecycline 50 mg/12 h 

Vancomycin 15 mg/kg/8-12 h + tigecycline 50 mg/12 h 

Meropenem 1 g/8 h + ceftriaxone 50-100 mg/kg/24 h 

Meropenem 1 g/8 h + ceftriaxone 50-100 mg/kg/24 h + Levofloxacin 750 mg/day 

N = 15 (31.92) 

2 (4.26) 

5 (10.64) 

5 (10.64) 

1 (2.13) 

1 (2.13) 

1 (2.13) 

Inappropriate dosage according to guideline 

    Piperacillin 

 

1 (2.13) 

Inappropriate interval according to guideline 0 

Data presented as n (%) 
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Table 5: Microorganism culture results 

Blood Culture n = 64 

No microorganism 

Staphylococcus sp. 

MRSA 

Acinetobacter baumannii    

Enterobacter 

Candida sp. 

Pseudomonas aeruginosa 

Aeromonas hydrophila 

Klebsiella sp. 

39 (60.9) 

7 (10.9) 

6 (9.3) 

4 (6.25) 

2 (3.2) 

2 (3.2) 

2 (3.2) 

1 (1.5) 

1 (1.5) 

Sputum Culture n = 32 

Acinetobacter baumannii 

Klebsiella sp. 

Candica albicans 

Pseudomonas sp. 

Staphylococcus sp. 

Stenotrophomonas maltophilia 

Enterobacter 

MRSA 

No microorganism 

15 (46.88) 

6 (18.75) 

2 (6.25) 

2 (6.25) 

2 (6.25) 

2 (6.25) 

1 (3.13) 

1 (3.13) 

1 (3.13) 

Data presented as n (%) 

 

cohort of COVID-19 patients afflicted with HAP/VAP, 

a total of 32 individuals (68.08%) received an 

appropriate therapeutic regimen, primarily comprising 

meropenem and levofloxacin. Nonetheless, it is 

noteworthy that one patient (2.13%) was prescribed 

piperacillin with a dosage deemed inappropriate. A total 

of 64 patients underwent blood culture, and 32 patients 

underwent sputum culture. The most common result in 

blood culture was the absence of microorganisms 

(60.9%), while Acinetobacter baumannii was found in 

46.38% of sputum cultures (Table 5). 

The categorization of the rationality of empirical and 

definitive antibiotic use based on the Gyssens criteria can 

be observed in Table 8. Patients receiving rational 

antibiotics were identified in 29 cases (23.02%) for 

empirical antibiotics and 40 cases (45.98%) for 

definitive antibiotics. The most common Gyssens 

category for empirical antibiotics was category IVA, 

indicating the presence of another more effective 

regimen in 50 patients (39.68%), and category V, 

signifying inappropriate indications in 29 patients 

(33.33%). 

4. DISCUSSION 

In the ICU, nosocomial infections are observed in up to 

30% of patients, representing an incidence 5-10 times 

higher than in non-ICU patients. Antibiotic use in the 

ICU is, therefore ten times higher than in traditional 

inpatient settings. The ICU, characterized by a 

substantial infectious disease burden, exhibits the 

highest antibiotic consumption, accounting for an 

estimated 71% of patients receiving antibiotics. 

Nonetheless, around one-third of antibiotic prescriptions 

in the ICU are considered inappropriate. Antibiotic 

prescription rates were higher in adults aged 18-39 and 

40-64 compared to younger age groups. The presence of 

comorbidities was positively correlated with an 

increased rate of antibiotic prescription. These findings 

were consistent with the outcomes of the present study, 

where the mean patient age is 56.49 years, aligning with 

the prevalence of severe and critical cases. Notably, 

empirical antibiotics were administered to only 126 

patients (91.3%) with severe and critical COVID-19 

treated in the ICU in this study. Studies conducted in the 

United States have documented a relationship between 

antibiotic use and prolonged hospital stay, particularly in 

ICU patients requiring mechanical ventilation.2,3,7 

In this study, antibiotics were administered based on 

indications in 56 patients (40.58%) with severe COVID-

19 and 70 patients (50.72%) with critical COVID-19. A 

study conducted in Sierra Leone found a significantly 

higher prevalence of antibiotic use in patients with mild, 

moderate, and severe COVID-19 compared to 

asymptomatic patients. The prevalence of antibiotic use 

was higher in older patients compared to younger ones.8  

The recommended antibiotic regimen for COVID-19 in 

Indonesia is ceftriaxone and azithromycin for cases 

without HAP/VAP. Ceftriaxone was the most commonly 

used antibiotic in patients without HAP/VAP (24.05%). 

This aligns with a literature review of 19 studies on 

antibiotic use in COVID-19 patients, which found that 

fluoroquinolones were the most commonly used 

antibiotics in 56.8% of patients, followed by ceftriaxone 

in 39.5% of patients, and azithromycin in 29.1% of 

patients. Only 2 patients were found to be using 

carbapenems. Duration of antibiotic administration 

ranged from 3 to 17 days, with a median of 5 days. A 

total of 59 patients (74.68%) without HAP/VAP did not 

receive antibiotic regimens according to guidelines. 

Additionally, 24 patients (30.38%) received a 

combination of ceftriaxone and levofloxacin. 

The selection of empirical antibiotics for VAP/HAP is 

guided by the microbiological and resistance patterns 

specific to each hospital. According to the 2016 IDSA 

guidelines, recommended antibiotics for cases of 

HAP/VAP include piperacillin-tazobactam, cefepime, 

ceftazidime, levofloxacin, ciprofloxacin, meropenem, 

imipenem, aztreonam, and vancomycin.5 In patients with 

HAP/VAP in this study, meropenem emerged as the 

predominant antibiotic, administered to 10 patients 

(21.28%). A total of 15 (31.92%) patients received 

antibiotic regimens that did not adhere to the guidelines,  
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with 5 (10.64%) patients receiving a combination of 

levofloxacin and ceftriaxone, and another 5 patients 

(10.64%) receiving a combination of amikacin and 

tigecycline.  

 

A total of 79 (62.70%) patients were prescribed 

antibiotics with duration that did not align with the 

recommended guidelines. Among them, 45 (35.71%) 

patients received antibiotics for a duration shorter than  

Table 6: Definitive antibiotic regimen based on blood culture 

Blood culture Antibiotic pre culture N (%) Antibiotic post 
culture 

N (%) Rational Irrational 

Acinetobacter 
baumannii  

Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day                                                 

2 (3.13) 

 

Same regimen 2 (3.13) 1 (1.56) 1 (1.56) 

Meropenem 1 g/8 h 1 (1.56) Same regimen 1 (1.6) 1 (1.56)  

Amikacin 15-20 
mg/kg/day + 
Tigecycline 100 
mg/day 

1 (1.56) 1 (1.56)  

Aeromonas 
hydrophilia 

Meropenem 1 g/8 h + 
Amikacin 1 g/24 h 

1 (1.56) Same regimen 1 (1.56)  1 (1.56) 

Candida sp. Levofloxacin 750 mg/day +                                         
Ceftriaxone 50-100 
mg/kg/24 day 

1 (1,56) Meropenem 1 g/8 
h + Amikacin 1 
g/24 h 

1 (1.56)  1 (1.56) 

Meropenem 1 g/8 h + 
Levofloxacin 750 mg/ day                                                 

1 (1.56) Same regimen 1 (1.56)  1 (1.56) 

Enterobacter 
sp. 

Meropenem 1 g/8 h 1 (1.56) Same regimen 1 (1.56) 1 (1.56)  

Azithromycin 10 mg/kg + 
Levofloxacin 750 mg/day 

1 (1.56) Meropenem 1 g/8 
h + Amikacin 1 
g/24 h 

1 (1.56)  1 (1.56) 

Klebsiella 
pneumonia 

Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day                                                 

1 (1.56) Meropenem 1 g/8 
h + Levofloxacin 
750 mg/day                                                

1 (1.56) 1 (1.56)   

MRSA Levofloxacin 750 mg/day +                                                
Ceftriaxone 50-100 
mg/kg/24 h 

3 (4.69) Same regimen 2 (3.13)  2 (3.13) 

Meropenem 1 g/8 
h 

1 (1.56)  1 (1.56) 

Meropenem 1 g/8 days + 
Levofloxacin 750 mg/day                                                 

1 (1.56) Same regimen 1 (1.56) 1 (1.56)  

Amikacin 15-20 mg/kg/day 
+ Tigecycline 100 mg/day 

2 (3.13) Same regimen 2 (3.13) 2 (3.13) 

 

  

Pseudomonas 
aeruginosa 

Ceftriaxone 50-100 
mg/kg/24 h + Meropenem 1 
g/8 h 

1 (1.56) Meropenem 1 g/8 
h + Levofloxacin 
750 mg/day                                                

1 (1.56) 1(1.56)  

Ceftriaxone 50-100 
mg/kg/24 h 

1 (1.56) Same regimen 1 (1.56) 1 (1.56)  

Staphylococcus 
sp. 

Meropenem 1 g/8 h 1 (1.56) Same regimen 1 (1.56) 1 (1.56)  

Levofloxacin 750 mg/day +                            
Ceftriaxone 50-100 
mg/kg/24 h 

1 (1.56) Meropenem 1 g/8 
h + Amikacin 1 
g/24 h 

1 (1.56) 1 (1.56)  

Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day                                                 

2 (3.13) Same regimen 2 (3.13) 2 (3.13)  

Meropenem 1 g/8 h + 
Amikacin 1 g/24 h 

2 (3.13) Same regimen 2 (3.13) 2 (3.13)   

Ceftriaxone 50-100 
mg/kg/24 h 

1 (1.56) Same regimen 1 (1.56) 1 (1.56)  
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recommendation, resulting in 32 (25.39%) of them 

recovered, 3 (2.38%) passed away during 5 days of 

treatment, and 10 (7.94%) with an unknown cause for 

discontinuation.  

This study identified prolonged antibiotic use beyond 

guideline recommendations in 68 (53.97%) patients 

Within these cases, 34 (26.98%) were awaiting culture 

results, 11 (8.73%) demonstrated resistance to the 

prescribed empirical antibiotics, 20 (15.87%) continued  

 

antibiotic treatment despite the absence of 

microorganisms in culture results, and 3 (2.38%) patients 

had an unknown reason for continuation of antibiotics. 

The 34 patients awaiting culture results were classified 

into the category of appropriate treatment duration, 

consisting of 16 patients without HAP/VAP and 18 

patients with HAP/VAP. 

The decision to extend antibiotic treatment beyond the 

recommended duration is made when the patient's  

Table 6: Definitive antibiotic regimen based on blood culture (Contd) 

Blood culture Antibiotic pre culture N (%) Antibiotic post 
culture 

N (%) Rational Irrational 

No 
microorganism 

Levofloxacin 750 mg/day 
+                                                
Ceftriaxone 50-100 
mg/kg/24 h 

17 
(26.56) 

Same regimen 9 (14.06)  9 
(14.06) 

 

Antibiotic 
discontinued 

2 (3.13) 2 (3.13)  

Meropenem 1 g/8 h 
+ Levofloxacin 750 
mg/day                                               

1 (1.56)  1 (1.56) 

Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day                                               

10 
(15.63) 

Same regimen 5 (7.81)  5 (7.81) 

Antibiotic 
discontinued 

5 (7.81) 5 (7.81)  

Meropenem 1 g/8 h 2 (3.13) Same regimen 1 (1.56)  1 (1.56) 

Meropenem 1 g/8 h 
+ Vancomycin 1 
g/24 h 

1 (1.56)  1 (1.56) 

Meropenem 1 g/8 h + 
Amikacin 1 g/24 h 

3 (4.69) Same regimen 1 (1.56) 1 (1.56) 1 (1.56) 

Amikacin 1 g/24 h + 
Cefepime 2g/8 h 

1 (1.56)  1 (1.56) 

Levofloxacin 750 mg/day 
+                                                 

4 (6.25) Same regimen 1 (1,56)  1 (1,56) 

Antibiotic 
discontinued 

3 (4.69) 3 (4.69)  

Ceftriaxone 50-100 
mg/kg/24 h 

6 (9.38) Same regimen 3 (4.69)  3 (4.69) 

Antibiotic 
discontinued 

2 (3.13) 2 (3.13)  

Meropenem 1 g/8 h 1 (1.56)  1 (1,56) 

Ceftriaxone 50-100 
mg/kg/24 h + 
Meropenem 1 g/8 h 

1 (1.56) Same regimen 1 (1.56)  1 (1.56) 

Meropenem 1 g/8 h + 
Vancomycin 1 g/24 h 

1 (1.56) Vancomycin 1 g/24 
h + Cefepime 2g/8 
h 

1 (1.56)  1 (1.56) 

Total Rationality  30 
(46.88) 

34 
(53.12) 

 Same regimen: 39 (60.94)  

Antibiotic discontinued: 12 
(18.75) 

Switched regimen: 13 (20.31) 
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condition has not shown improvement, resistance to the 

prescribed antibiotics, or the availability of alternative 

antibiotic option deemed more suitable based on the 

culture results. Research on patients with bacteremia 

revealed that 25% of patients received irrational  

 

antibiotic prescriptions. Patient comorbidities, the 

identification of multidrug-resistant microorganisms, 

non-compliance with guidelines, and errors in clinical 

assessment influence the administration of rational 

antibiotic therapy.9 

Table 7: Definitive Antibiotic Regimen Based on Sputum Culture 

Blood culture Antibiotic pre culture N (%) Antibiotic post culture N (%) Rational Irrational 

Acinetobacter 
baumannii  

Meropenem 1 g/8 h + 
Amikacin 1 g/24 h 

7 
(21.8) 

 

Same regimen 5(15,6) 3 (9,4) 2 (6,25) 

Meropenem 1 g/8 h +  

Tigecycline 100 mg/day 

1 (3.1) 1 (3.1)  

Vancomycin 1 g/day + 
Tigecycline 100 mg/day 

1 (3.1) 1 (3.1)  

Amikacin 1 g/day+ Tigecycline 
100 mg/day 

2 
(6.25) 

Same regimen 2 6.25) 2 (6.25)  

Meropenem 1 g/8 h + 
Vancomycin 1 g/day 

1 (3.1) Same regimen 1 (3.1)  1 (3.1) 

Vancomycin 1 g/12 h + 
Tigecycline 100g/day 

1 (3.1) Same regimen 1 (3.1) 1 (3.1)  

Meropenem 1 g/8 h 1 (3.1) Same regimen 1 (3.1) 1 (3.1)  

Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day 

2 
(6.25) 

Same regimen 2(6.25)  2 (6.25) 

Levofloxacin 750 mg/day + 
Ceftriaxone 50-100 mg/kg/day 

1 (3.1) Meropenem 1 g/8 h + 
Amikacin 1 g/day 

1 (3.1) 1 (3.1)  

Candida albicans Levofloxacin 750 mg/day + 
Ceftriaxone 50-100 mg/kg/24h 

1(3.1) Same regimen 1 (3.1)  1 (3.1) 

Meropenem 1 g/8 h + 
Vancomycin 1 g/24 h 

1 (3.1) Vancomycin 1 g/day + 
Cefepime 2 g/8 h 

1 (3.1)  1 (3.1) 

Enterobacter Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day 

1 (3.1) Same regimen 1 (3.1) 1 (3.1)  

Klebsiella 
pneumoniae  

Levofloxacin 750 mg/day + 
Ceftriaxone 50-100 mg/kg/24h 

3 (9.3) Same regimen 3 (3.1) 2 (6.25) 1 (3.1) 

Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day 

2 
(6.25) 

Same regimen 1 (3.1)  1 (3.1) 

Tigecycline 50 mg/12 h + 
Fosfomycin 2 g/12 h 

1 (3.1)  1 (3.1) 

Meropenem 1 g/8 h 1 (3.1) Same regimen 1 (3,1) 1 (3,1)  

MRSA Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day 

1 (3.1) Same regimen 1 (3.1)  1 (3.1) 

Pseudomonas 
aeruginosa 

Ceftriaxone 50-100 mg/kg/24 
h 

2 
(6.25) 

Same regimen 2 (6.25)  2 (6.25)  

Staphylococcus sp. Levofloxacin 750 mg/day 1 (3.1) Meropenem 1 g/8 h + 
Levofloxacin 750 mg/day 

1(3.1) 1 (3.1)  

Ceftriaxone 50-100 mg/kg/24 
h 

1 (3.1) Amikacin 15-20 mg/kg/day + 
Vancomycin 15 mg/kg/8-12 h 

1 (3.1) 1 (3.1%)  

Stenotrophomonas 
maltophilia 

Levofloxacin 750 mg/day + 
Ceftriaxone 50-100 mg/kg/24 
h 

1 (3.1) Same regimen 1 (3.1)  1 (6.25%) 

Ceftriaxone 50-100 mg/kg/24 
h + Azithromycin 10 mg/kg 

1 (3.1) Meropenem 1 g/8 h + 
Amikacin 15-20 mg/kg/day 

1 (3.1) 1 (3.1%)  

No microorganism Levofloxacin 750 mg/day 1 (3.1) Same regimen 1 (3.1)  1 (3.1%) 

Total Same regimen 

 

Switching regimen 

22 
(68.75) 

10 
(31.25) 

19 
(59.38) 

13 
(40.62) 
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Table 8: Rationality of antibiotic administration 
according to Gyssens Criteria 

Rationality According 
to Gyssens Criteria 

Empiric  

(n = 126) 

Definitive  

(n = 87) 

Rational 

Irrational Category I 

Irrational Category IIA 

Irrational Category IIB 

Irrational Category IIC 

Irrational Category IIIA 

Irrational Category IIIB 

Irrational Category IVA 

Irrational Category IVB 

Irrational Category IVC 

Irrational Category IVD 

Irrational Category V 

Irrational Category VI 

29 (23.02) 

 26 (20.63) 

1 (0.79) 

0 

0 

6 (4.76) 

14 (11.11) 

50 (39.68) 

0 

0 

0 

0 

0 

40 (45.98) 

1(1.15) 

0 

0 

0 

0 

5 (5.46) 

12 (13.78) 

0 

 0 

0 

29 (33.33) 

0 

Pneumonia poses challenges for definitive therapy, even 

in cohort studies with regularly scheduled cultures, 

where microorganisms are only identified in a subset of 

cases. Consequently, the majority of antibiotic 

prescriptions for pneumonia are based on regional 

microbial trends or syndromic presentations, guideline 

recommendations, or established prescription practices, 

rather than targeting the specific infecting organisms. 

There are three examinations employed to determine the 

etiology of bacterial pneumonia: respiratory tract 

cultures, blood cultures, and serum or urine antigen tests. 

Each testing modality has limitations, including the high 

rate of oral flora contamination in respiratory tract 

cultures (low specificity), low positive rates in blood 

cultures (low sensitivity), and the limited target range of 

antigenic testing.10 

Blood and sputum cultures were conducted in this study 

to identify the microorganisms causing infections in 

patients and serve as a reference for prescribing the 

appropriate definitive antibiotics. A total of 87 patients 

(69.04%) underwent microbial cultures. Among the 87 

patients, 55 (43.65%) had blood cultures only, 23 

(18.25%) had sputum cultures only, and 9 (7.14%) had 

both examinations. Sputum culture was essential for 

identifying the microorganisms causing pneumonia in 

this study, but it was only performed on 32 patients. This 

is attributed to the fact that some patients, comprising 37 

individuals (29.4%) recovered with empirical 

antibiotics, whereas 46 patients (36.5%) died, and the 

cause remained unidentified in 11 patients (8.7%). 

Sputum culture is easily conducted and can be utilized to 

detect respiratory pathogens associated with COVID-19 

pneumonia. A notably high rate of bacterial co-infection 

and secondary infections was identified in a 

retrospective study, accounting for 23.3% and 16.95%, 

respectively. Various studies have reported a widely 

varying prevalence of bacterial superinfection in 

COVID-19 patients, ranging from 1% to 50%, which can 

be attributed to differences in criteria and diagnostic 

tests. In this study, Pseudomonas aeruginosa emerged as 

the most commonly identified pathogenic bacterium in 

sputum samples, followed by Klebsiella pneumoniae and 

Escherichia coli. This is attributed to the frequent need 

for mechanical ventilation in critically ill COVID-19 

patients in the ICU, combined with prolonged periods of 

heavy sedation, supine positioning, and muscle relaxant 

use, all of which can elevate the risk of secondary 

nosocomial infections, particularly Ventilator-

Associated Pneumonia (VAP). Pulmonary microbiome 

studies have reported an increase in Staphylococcus, 

Streptococcus, and Enterobacter in patients with 

COVID-19.11,12 

Definitive antibiotics in this case were administered after 

receiving blood and sputum culture results to determine 

the appropriate antibiotic for the patient. A total of 30 

patients (46.88%) received antibiotics in accordance 

with blood culture results, and 19 patients (59.37%) 

received antibiotics based on sputum culture results. 

Inappropriate antibiotic treatment in 29 patients 

(33.33%) occurred when antibiotics were administered 

to patients with fungal and no microorganisms were 

identified in culture examination. Additionally, 12 

patients (12.78%) received inappropriate antibiotic 

regimens because there was no replacement of the 

antibiotic regimen that was identified resistant to culture 

results. 

Research in Sierra Leone found that nearly half of all 

confirmed COVID-19 patients received antibiotics. 

Approximately six out of ten suspected COVID-19 

patients were prescribed antibiotics without proper 

indication according to WHO guidelines and national 

case management protocols. Besides the misuse of 

antibiotics among COVID-19 patients, researchers could 

draw conclusions about the importance of relevant 

prescribing practices by physicians to establish 

antimicrobial stewardship programs in healthcare 

facilities that are conducted irrationally. This trend is 

consistent with reports from various other countries in 

the African region (47% in Kenya, 71% in South Africa, 

and 76% in Uganda) and elsewhere (78% in Spain, 83% 

in the US, 100% in Bangladesh, and 67-90% in several 

studies from China), indicating the high usage of 

antibiotics in COVID-19 patients.8,13 

The results of this study indicated a 76.98% 

inappropriate utilization of empirical antibiotics, 

surpassing the 60% observed in a Sierra Leone study. 

This discrepancy might be attributed to a higher 

antibiotic use in Southeast Asian and Middle Eastern 

countries than in other continents. Additionally, it could 

be affected by the fact that the subjects in the Sierra 
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Leone study included patients of all ages, while in this 

study, the average patient age was 55.59 years, and older 

patients were found to receive more antibiotics. The 

Sierra Leone study also examined subjects with different 

categories of suspected and confirmed COVID-19, 

including asymptomatic, mild, moderate, severe, and 

critical, which differs from this study where only severe 

and critical confirmed COVID-19 patients were 

investigated.8 

A study in Singapore reported contrasting results, with a 

very low antibiotic use rate (5%) and appropriate 

indications observed in 60.8% of cases. This variance 

may be attributed to differences in the characteristics of 

the study subjects; the Singapore study had a higher 

proportion of male participants (75%) compared to this 

study (57.2%). The average age of participants was also 

younger (45.5 years). The low antibiotic use could also 

be a consequence of the Singaporean study focusing on 

patients in regular inpatient settings, with only 1.9% of 

patients admitted to the ICU. Additionally, the study 

examined white blood cell count, C-reactive protein, and 

procalcitonin levels, which were not assessed in this 

study. The evaluation of antibiotic usage was also 

performed by infectious disease specialists in 42% of 

cases, contributing to the reduced antibiotic usage 

outside indications.14 Inappropriate antibiotic use during 

the COVID-19 pandemic can lead to increased multidrug 

resistance and is associated with longer hospital stays 

and higher costs for patients and hospital management.15 

The irrational use of definitive antibiotics in this study 

may be attributed to the absence of blood and sputum 

culture examinations for all COVID-19 patients 

admitted to the ICU. Microorganism cultures serve to 

identify the causative agents of infections in patients, and 

the omission of these tests results in a less precise 

assessment of definitive antibiotic appropriateness. 

Furthermore, differences in the experiences of ICU 

doctors can also influence the variation in antibiotics 

administered to patients. 

Another study found that the use of antibiotics in 

COVID-19 patients was common and contributed to 

more than three-quarters of patients. This percentage 

aligns with findings in other cohorts and meta-analyses. 

Only 10% of patients were given antibiotics after 

confirming the presence of lung infection, while 2% 

experienced other infections due to catheter-related 

bacteremia and urinary tract infections.16 

The rationality of antibiotics was classified based on 

Gyssens criteria, with 29 patients (23.02%) received 

empiric antibiotics that were rational according to the 

COVID-19 treatment guidelines in Indonesia and the 

IDSA pneumonia therapy guidelines. The category of 

irrational empiric antibiotics includes 50 patients 

(39.68%) in category IVA, indicating the presence of a 

more effective regimen, 26 patients (20.63%) in category 

I indicating inappropriate timing, 6 patients (4.76%) in 

category IIIA indicating longer duration, 14 patients 

(11.11%) in category IIIB indicating shorter duration, 

and 1 patient (0.79%) in category IIA indicating 

inappropriate dosage. Eight patients (6.35%), initially 

categorized as IIIA, including 2 patients (1.59%) without 

HAP/VAP and 6 patients (4.76%) with HAP/VAP, were 

reclassified as rational because these patients were still 

awaiting culture results to determine the subsequent 

administration of definitive antibiotics. Among patients 

receiving definitive antibiotics, 40 patients (45.98%) 

received rational antibiotics, and 37 (42.52%) received 

irrational antibiotics. The categories of irrational 

definitive antibiotics include 29 patients (33.33%) in 

category V, 12 patients (13.78%) in category IVA, 5 

patients (5.46%) in category IIIB, and 1 patient (1.15%) 

in category I. 

The excessive and inappropriate use of antibiotics in 

COVID-19 patients can lead to increased antibiotic 

resistance. Prescription of antibiotics inappropriately 

elevates the risk of toxicity and morbidity, with the 

benefits of administration not proven to date, even in 

critically ill COVID-19 patients.15 Inappropriate 

antibiotic prescriptions result from various factors; 

management protocols in March and April 2020 

recommended doctors to prescribe empirical antibiotics 

to almost all patients, regardless of the presence of 

indications.17 However, the Indonesian COVID-19 

guidelines recommend the use of ceftriaxone and/or 

azithromycin for severe/critical cases only.4 The need 

for establishing specific criteria for antibiotic use in 

COVID-19 patients has been emphasized, resulting in 

clinical guidelines for antibiotic prescription in COVID-

19 patients. The primary recommendation is to limit drug 

use, especially upon initial admission when bacterial 

infections are less common. The guidelines suggest 

delaying the initial use of antibiotics that might have 

been started in the emergency department.4,16 An 

additional measure that could be implemented involves 

improving education regarding the proper use of 

antibiotics, both in regular healthcare settings and among 

individuals with COVID-19.18 

5. CONCLUSION 
This study identified that 23.02% of empirical antibiotic 

use and 45.98% definitive antibiotic use among COVID-

19 patients were rational in the ICU of RSUP Dr. Hasan 

Sadikin Bandung from January to June 2021. The 

administration of empirical antibiotics to ICU patients 

with COVID-19 should adhere more closely to available 

management guidelines to prevent excessive antibiotic 

use and mitigate the escalation of antibiotic resistance. 
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