
 

   29 

 
 

 

 

  ORIGINAL ARTICLE  

 
Risk factor for covid-19 patients on ventilators at gatot soebroto army 

hospital  

 
I Wayan Agus Putra1*, Teja Koswara2, Muhammad Alif Rafi 3 

 

1) Department of Internal Medicine Faculty of Medicine, Universitas Jenderal Achmad Yani, 

Cimahi, Jawa Barat, Indonesia. 

2) Department of Anatomical Pathology, Faculty of Medicine, Universitas Jenderal Achmad 

Yani, Cimahi, Jawa Barat, Indonesia. 

3) Bachelor of Medicine Study Program, Faculty of  Medicine, Universitas Jenderal Achmad 

Yani, Cimahi, Jawa Barat, Indonesia 

 

*Corresponding author. E-mail: wayan_paru@yahoo.co.id  

 
  ABSTRACT  

 

COVID-19 is a disease caused by the SARS-CoV-2 virus. More than 90% of patients on 

ventilators with COVID-19 infections develop pneumonia, and 40% develop ARDS. The 

severity of the disease is influenced by a number of variables, such as age and comorbid factors. 

In July 2021, Indonesia experienced a very high increase, namely 948,467 new positive cases 

and 20,877 deaths. This study aimed to identify the risk factors for COVID-19 patients on 

ventilators at the Gatot Soebroto Army Hospital. The descriptive research method was 

employed. Data collection was taken from medical records. The sample in the study was 76 

people who were COVID-19 patients on ventilators at the Gatot Soebroto Army Hospital from 

July to September 2021. The majority of COVID-19 patients were adults (60.5%) and male 

(53.9%). The results of the CT-value examination showed 63.2% of patients had CT values <29 

(strong positives). The results of the D-dimer examination found that 94.7% of patients had 

abnormal results ≥500 ng/dL, and the results of the radiological examination found that  96.1% 

of patients indicated pneumonia. Patients with comorbid conditions included 46.1% with 

diabetes mellitus, 44.7% with hypertension, 31.6% with obesity, and 5.3% with cardiovascular 

disease. It was found that 80.3% of patients died at the end of treatment. 
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  INTRODUCTION  

Severe Acute Respiratory Syndrome 

Coronavirus-2 (SARSCoV-2) was first 

discovered in Wuhan, China. Cases 

increased rapidly from December 31 to 

January 3, 2020, with 44 cases reported. 

Since then, WHO declared COVID-19 a 

pandemic on March 12, 2020, after the 

virus spread rapidly around the world. 

There were 634,835 cases and 33,106 

deaths worldwide as of March 29, 2020. 

The death rate for SARS-CoV-2 is 2.9%, 

SARS-CoV is 9.6%, and Middle East 

respiratory syndrome coronavirus (MERS-

CoV) is 36%, causing severe pneumonia.1,2 

In July 2021, Indonesia experienced a very 

high increase from the previous month, 

namely an increase in 948,467 new positive 

cases and 20,877 deaths. In August, the 

increase was higher, namely 988,567 

positive cases and 47,713 deaths. In 

September, cases were still relatively high, 

with 284,844 positive cases and 17,505 

deaths.3 The severity of COVID-19 is 

influenced by a number of variables, such 

as age and comorbid factors. Common 

comorbid factors such as hypertension, 

diabetes, lung disease (ARDS), and 

obesity.4 Obese patients have a higher risk 

for other diseases, such as diabetes, 

hypertension, and cardiovascular disease, 

that increase the severity and risk of death 

in COVID-19 patients.5 Foncea et al.'s 

observations in 2020 showed that the need 

for mechanical ventilation was 

significantly higher in obese patients, 

which was around 81.8%, compared to thin 

patients, which was only 41.9%.4 In a study 

by Arthur Simonnet et al. in France, it was 

found that the proportion of patients 

requiring invasive mechanical ventilation 

increased in obese patients with BMI > 30 

compared to patients with BMI <25.6 

Radiological examination has an 

important role in the diagnosis of COVID-

19. Disease progress can be assessed and 

observed through radiological 

examination. Radiological examination 

may reveal a lung infection if virological 

tests come back negative in some cases.7 A 

typical RT-PCR test will have a maximal 

value of 40 thermal cycles. The lower the 

CT value, the higher the amount of viral 

genetic material in the sample. A 3-point 

increase in CT values is roughly equivalent 

to a 10-fold decrease in viral genetic 

material.8 D-dimer is the end product of the 

denaturation of fibrin crosslinks by the 

action of plasmin in the fibrinolytic system. 

The D-dimer test is used to check for 

thrombosis. A positive test result indicates 

the presence of a blood clot.9 An increase 

in D-dimer concentration in serum 

indicates a process of intravascular 

coagulation.10 The highest value of D-

dimer was 3,600 ng/mL, and the lowest 

was 100ng/mL, with an average of 1,800 

ng/mL.9 D-dimer will increase 

significantly in severe COVID-19 

patients.8 

Based on the background, namely the 

high number of cases of COVID-19 in the 

period from July to September and several 

factors that cause COVID-19 patients to 

use a ventilator, such as age, gender, 

patient comorbid factors (Obesity, 

Diabetes Mellitus, Hypertension, and 

Cardiovascular Disease), as well as the 

results of supporting examinations (D-

dimer, Radiology, and CT-Value), the 

authors are interested in researching 

"Description of COVID-19 Patients with 

Ventilators at Gatot Soebroto Army 

Hospital for the Period of July-September 

2021”. Researchers also looked at the 

outcome of patients on ventilators during 

treatment, whether they recovered or died. 

This research was taken at Gatot Soebroto 

Army Hospital because this hospital is the 

main referral hospital for COVID-19 

patients and is the highest referral hospital 

in the Indonesian National Armed Forces 

(TNI). 
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METHOD AND SUBJECT 

 

The research method used is 

descriptive. The research approach is 

cross-sectional. The population of this 

study is all COVID-19 patients with 

ventilators who were treated at the COVID 

ICU on the 1st floor of the Soehardo 

pavilion and were recorded in the patient 

medical records at the Gatot Soebroto 

Army Hospital for the period from July to 

September 2021. The sample size 

calculation for the study was conducted 

using the total sampling method. This 

method considers all medical record data 

for COVID-19 patients at the Gatot 

Soebroto Army Hospital in the period of 

July to September 2021. In total, 76 people 

were included in the sample size 

calculation. 

Sampling data was collected in 

December 2022. The inclusion criteria in 

this study were all COVID-19 patients on 

ventilators at the Gatot Soebroto Army 

Hospital for the period July-September 

2021 and the availability of medical 

records for COVID-19 patients on 

ventilators. An analysis of the data, 

conducted using univariate or descriptive 

methods, aims to identify the risk factors 

for COVID-19 patients on ventilators at the 

Gatot Soebroto Army Hospital between 

July and September 2021, including age, 

gender, history of comorbid factors 

(Diabetes Mellitus, Hypertension, Obesity, 

and Cardiovascular Disease), as well as the 

results of investigations (D-dimer, 

Radiology, and CT-Value). 

  Frequency distribution and 

percentages are employed in the 

presentation of data. This research has 

obtained ethical approval from the Head of 

the Commission Ethics of Health Research, 

Faculty of Medicine, Jenderal Achmad 

Yani University of Cimahi, number 

089/UM1.12/2022, dated December 6, 

2022, regarding Ethics Approval. After 

obtaining permission from the ethics 

committee and submitting permits to the 

Gatot Soebroto Army Hospital to obtain 

permission to collect medical record data, 

the response to the application for research 

permits and data collection at the Gatot 

Soebroto Army Hospital was stated in 

letter Number B/172/I/2023. 

 

RESULT AND DISCUSSION 

 

The study was conducted at the Gatot 

Soebroto Army Hospital in December 

2022. There were 76 COVID-19 patients 

on ventilators at the Gatot Soebroto Army 

Hospital from July to September 2021 who 

met the inclusion criteria for this study. 
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The results of the analysis are 

presented in Table 1. There are more male 

COVID-19 patients with ventilators than 

females, namely 41 patients (53.9%). It is 

consistent with the theoretical review, 

which indicates that males are more at 

risk of being infected with COVID-19 

than females. It is known that males 

express ACE2 more frequently, making 

them more susceptible to SARS-CoV-2 

infection. As ACE2 expression is 

encoded by a gene on the X chromosome, 

it has the potential to be increased in 

heterozygous females and homozygous 

males.11 

In this study, 46 adult patients 

(age group 20-60 years) were treated with 

COVID-19 on ventilators (60.5%). This 

means that adult patients dominate the 

population of COVID-19 patients on 

ventilators. According to a theoretical 

review, productive-age people are most 

likely to develop COVID-19 due to their 

high mobility and activity outside the 

home. According to CSIS, the adult age 

group that has high mobility and activity 

is a source of infection transmission.12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the analysis 

presented in Table 2 show that 63.2% of 

patients had a CT value <29 which was 

included in the strong positive category. 

Patients in critical or severe conditions 

with a ventilator have a tendency to have 

a low CT value. This is consistent with 

the theory that a high viral load correlates 

with a low CT value and vice versa. 

Research by Zhou et al. reported that the 

mean CT values of asymptomatic patients 

(APs) were 39, significantly higher than 

the mean CT values of asymptomatic 

patients in the incubation period (APIs). 

Another study conducted by Liu et al. 

reported that the CT value of severe 

COVID-19 cases was significantly lower 

than that of mild cases. The average viral 

load in severe cases was about 60 times 

higher than in mild cases, suggesting that 

higher viral loads may be associated with 

more severe clinical symptoms.13 

The results of the abnormal D-

dimer examination characteristics were 

72 patients (94.7%). Theoretically, a 

significant increase in D-dimer often 

occurs in severe COVID-19 patients. D-

dimer has been shown to be a useful 

biomarker for levels of severity, 

describing the  state of severe 

inflammation and procoagulability of 

COVID-19.8–10 Thromboembolic events, 

particularly venous thromboembolism 

(deep vein thrombosis and pulmonary 

embolism), are frequent complications in 

hospitalized COVID-19 patients.  
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Pulmonary embolism is thought to 

contribute to the high mortality rate in 

COVID-19 patients.14,15 

Based on X-ray radiological 

examination in patients with COVID-19 on 

a ventilator, 73 patients indicated 

pneumonia (96.1%). More than 90% of 

patients on ventilators with COVID-19 

infection have pneumonia, and about 40% 

of them develop ARDS.16 On chest x-ray 

examination, the most common 

abnormality found is airspace opacity in 

the form of consolidation and ground-glass 

opacity (GGO).7 Grounds glass opacity 

(GGO) is an increased attenuation of the 

lung parenchyma with hazy opacity 

without obscuring the pulmonary vessels 

and underlying bronchial structures so that 

pulmonary vascular patterns can still be 

seen.17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the analysis are 

shown in Table 3. DM comorbidities in 

COVID-19 patients on ventilators in this 

study were found in 35 patients (46.1%). 

Diabetes mellitus (DM) will increase the 

severity and mortality of COVID-19 

patients, especially type 2 DM. ACE-2 

expression was found to be higher in 

patients with type 1 and type 2 diabetes. 

Furin, a type 1 membrane protease that 

helps the entry of SARS-CoV-2 into cells 

and facilitates viral replication, also 

increases in diabetic patients. 

Comorbid Hypertension (HT) in 

COVID-19 patients with ventilators in this 

study was found in 34 patients (44.7%). 

The high prevalence of HT in COVID-19 

patients with severe and critical conditions 

(on ventilators) is due to increased 

expression of ACE-2 in hypertensive 

patients suffering from COVID-19.5 ACE2 

functions as a negative regulator of the 

RAAS and plays a role in the degradation 

of angiotensin-2, which results in 

heptapeptide production. Angiotensin-2, as 

part of the RAAS, binds to the receptor 

angiotensin-2 type 1 (AT1) and causes 

vasoconstriction, resulting in an increase in 

blood pressure.18 

Obese patients reached 31.6% in 

this study. Obesity affects the size, 

function, and expansion of the lungs, which 

can affect the severity of the disease. 
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Diaphragmatic contractility decreases due 

to decreased forced expiratory volume in 

one second (FEV1) and forced volume 

capacity (FVC) in obese individuals.5 

Obesity can reduce the expiratory reserve 

volume, functional capacity, and 

adjustment of the respiratory system, 

which can worsen the prognosis and 

increase the risk of pulmonary 

complications in obese COVID-19 

patients. Adipose tissue produces large 

amounts of adipokines, which act as 

signaling molecules with various effects on 

organ systems, including the lungs. Obese 

patients have lower adiponectin levels and 

higher leptin levels. Excess leptin causes a 

more pro-inflammatory state, leading to 

impaired immune system function.4,6 

In this study, there were 4 patients 

with cardiovascular disease comorbidity 

among COVID-19 patients with 

ventilators, or 5.3%. In this study, the 

comorbid cardiovascular diseases were 

Hypertensive Heart Disease, in three 

patients and Heart Failure in one patient. 

Patients with cardiovascular comorbidities 

will be susceptible to infection with SARS-

CoV-2, with more severe clinical 

manifestations due to increased ACE2 

expression. 

Patients with comorbid 

cardiovascular disease are relatively 

unstable when infected with SARS-CoV-

2.15 ACE2 acts as a site for the entry of the 

SARS-CoV-2 virus into cells. ACE2 also 

functions as a negative regulator of the 

RAAS and plays a role in the resulting 

degradation of angiotensin-2 and the 

production of a heptapeptide called 

angiotensin 1–7. When overstimulated, 

angiotensin-2 can negatively impact the 

cardiovascular system, causing 

hypertension, inflammation, myocardial 

fibrosis, and hypertrophy, all of which 

ultimately lead to heart failure.18 

 

 

 

 

 

 

 

 

 

 

 

 

The mortality rate for COVID-19 

patients with ventilators in this study was 

61 patients (80.3%). The distribution of 

patients who lived and died can be seen in 

Table 4. In the study of Gibson et al., 

mortality in COVID-19 patients who have 

ARDS undergoing treatment in the ICU is  

 

 

 

 

 

 

 

 

 

as much as 26-61.5%, while in patients 

who use ventilators, the mortality rate 

ranges from 65.7% to 94%.19 According to 

Sanyaolu et al., 86% of COVID-19 deaths 

are due to the presence of one or more 

comorbidities in the patient.20 
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Co-morbidities are more common 

in patients with severe COVID-19. 

According to a study, the presence of 

disease co-morbidities in COVID-19 

patients almost tripled the severity of the 

disease. Chronic conditions that cause 

dysregulation of major physiological 

systems, including the hypothalamus-

pituitary-adrenal axis, the sympathetic 

nervous system, and the immune system, 

are pathophysiological mechanisms 

associated with a higher risk of severity in 

COVID-19 patients with co-morbidities. 

The cellular immune system is affected by 

the accumulation of proinflammatory 

cytokines caused by this chronic nature. 

Patients suffering from comorbid 

conditions are more likely to have a 

weakened immune system as a result of 

this condition.21 

 

CONCLUSION 

  Based on the results of the research 

that was conducted to find out the 

description of COVID-19 patients with 

ventilators at the Gatot Soebroto Army 

Hospital for the July-September 2021 

period, it can be concluded that the 

majority of COVID-19 patients were adults 

(60.5%), male sex (53.9%), CT-value 

examination showed 63.2% of patients had 

CT values <29 (strong positives), D-dimer 

examination found 94.7% of patients had 

abnormal results ≥500 ng/dL, and 

radiological examination results found 

96.1% of patients indicated pneumonia, 

and the most common comorbid was 

diabetes melitus.  
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