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Abstract: ARDS is a serious complication of COVID-19 disease that arises in approximately 10-29% of all cases of COVID-19. ARDS 

resulted from a cytokine storm event that occurred in the second week of the course of the disease. Few factors were related to 

increasing cytokine productions. This study aimed to describe the clinical characteristics of patients ARDS with COVID-19 in H. Adam 

Malik General Hospital as the center of COVID-19 in North Sumatera, Indonesia. This is a descriptive study with a retrospective cohort 

design. The samples of this study were secondary data from the medical record in patients with positive RT-PCR COVID-19 from 

November 2020 to April 2021. The inclusion criteria of this study were patients with moderate to the critical case of COVID-19 and 

confirmed by RT-PCR swab for SARS-COV2. Those subjects then followed up until discharged from the hospital to assess the ARDS 

episode confirmed by PaO2/FiO2 results in Arterial Blood Gases. Statistical analysis was performed using SPSS ver 26.0. A total of 91 

subjects were enrolled in this study with the most participants being male, age > 40 years old. The smoker and comorbid factors such as 

COPD, kidney disease, cardiovascular disease, diabetes Mellitus were found to be more common in COVID-19 patients with ARDS. The 

clinical manifestations of COVID-19 were varied from mild disease including fever, cough, anosmia, ageusia, sore throat, myalgia, 

coryza until serious manifestations including shortness of breath and chest pain. All Chest X-rays showed bilateral infiltrations. ARDS-

related COVID-19 was related to male gender with age > 40 years old and have a comorbid disease. Clinical manifestations were varied 

and few participants with moderate symptoms may progress to ARDS.  
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1. Introduction 
 

Coronavirus Disease 2019 (COVID-19) is an infectious 

disease caused by Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2) and has declared COVID-19 

as a pandemic (1, 2) on March 11, 2020. SARS-COV-2 was 

mainly spread by droplet inhalations and arises various 

clinical manifestations from mild disease including fever, 

cough, coryza, sore throat to severe disease such as 

respiratory distress (Xu, 2021). The clinical course of 

COVID-19 was described in the previous study where 

ARDS will manifest in the second week in susceptible 

populations (Aguilar et al, 2020).  

 

Cytokine storms will trigger a severe attack by the immune 

system, cause acute respiratory distress syndrome (ARDS) 

and multi-organ failure, and eventually lead to death in cases 

of severe SARS-CoV-2 infection, as is the case with SARS-

CoV and MERS-CoV infections (3). Clinical data suggest 

severe COVID-19 was the most common category of 

COVID-19 disease that will progress to acute respiratory 

distress syndrome-induced viral pneumonia (ARDS) (4). 

ARDS was defined as acute onset hypoxemia with bilateral 

infiltrates on the frontal chest radiograph, without evidence 

of left atrial hypertension. COVID-19 can progress to ARDS 

in approximately 10-20% of cases, especially in elderly and 

comorbid patients (5). However, nowadays, the global 

experience of managing patients with COVID-19-associated 

acute respiratory distress syndrome (ARDS) is growing 

rapidly, along with an increasing number of reports on 

respiratory system mechanics and ventilator management 

(6).  

 

In this study, we examined the characteristics of ARDS in 

patients with COVID-19, based on age, gender, clinical 

symptoms, comorbidities, laboratory results, chest X-ray 

results, therapy obtained, and treatment outcomes for 

COVID-19 patients at H. Adam Malik Hospital. Medan.  

 

2. Methods 
 

This is a descriptive study with a retrospective cohort 

design. The samples of this study were secondary data from 

medical records in patients with positive Reverse 

Transcriptase Polymerase Chain Reaction RT-PCR COVID-

19 from November 2020 to April 2021 in the General 

Hospital of H. Adam Malik Medan as a center of COVID-19 

in North Sumatera, Indonesia. The inclusion criteria of this 

study were patients with moderate to a critical case of 

COVID-19 and confirmed by RT-PCR swab for SARS-

COV2. Those subjects then followed up until discharged 

from the hospital to assess the ARDS episode confirmed by 

PaO2/FiO2 results in Arterial Blood Gases. The exclusion 

criteria were incomplete medical records. This study was 

approved by the Ethics Committee of the Faculty of 

Medicine of Universitas Sumatera Utara. After collecting 

data and serving as categorical data in frequency distribution 

table by SPSS ver 26.0.  

 

3. Results 
 

Total 91 subjects enrolled in this study with most subjects 

were male as many as 58 (63.7%) and aged more than 40 

years old (82.4%). Each patient has a variety of clinical 

symptoms, ranging from mild to severe complaints such as 

anosmia, ageusia, fever, nausea, myalgia, runny nose, 

diarrhea, chest pain, cough to shortness of breath. From all 

samples of this study, fever was the most common clinical 

symptom, which was 80 people (87.8%). Followed by 
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coughing 71 subjects (71%), shortness of breath 64 subjects 

(70.3%), myalgia 40 subjects (43.3%), anosmia 27 subjects 

(29.7%), diarrhea 17 subjects (18, 7%), nausea 15 subjects 

(16.6%), colds 15 subjects (16.5%), ageusia 8 subjects 

(8.8%), and chest pain 7 subjects (7.7%) in a row. As for 

smoking habits in the sample, 56 subjects (61.6%) were 

smokers, and the rest 35 subjects (38.5%) were nonsmokers. 

It was found that as many as 20 subjects (22%) have critical 

symptoms, then 30 people (33%) have severe symptoms and 

41 subjects (45%) have moderate symptoms. In this study, 

there were no samples of COVID-19 without symptoms and 

COVID-19 with mild symptoms.  

 

For laboratory results, the increase of d-dimer depicted with 

a value of more than 500 ng/mL was 53 people (58.2%). All 

subjects had bilateral infiltrates on chest X-ray. Furthermore, 

the comorbidities found in COVID-19 patients, it was found 

that 59 people (64.8%) had comorbidities and 32 people 

(35.2%) did not have comorbidities. The comorbities include 

COPD (10 subjects), kidney disease (5 subjects), 

cardiovascular disease (20 subjects), diabetes mellitus (27 

subjects), pulmonary tuberculosis (3 subjects).  

 

After following up until discharged hospital owing to death 

or home discharged, 51 subjects (56%) develop ARDS 

confirmed by a decrease of PaO2/FiO2 ratio (below 300 

mmHg) and 40 people (44%) had a normal PaO2/FiO2 ratio. 

Further demographic characteristics were described in Table 

1.  

 

Table 1: Clinical characteristics of all subjects recruited in 

the study 
No.  Characteristic N % 

1 

Gender     

Man  58 63, 7 

Woman 33 36, 3 

2 

Age     

≥40years 75 82, 4 

≤40years 16 17, 6 

3 

Shortness of breath      

Yes 64 70, 3 

No 27 29, 7 

4 

Cough     

Yes  71 78 

No 20 22 

5 

Anosmia      

Yes 27 29, 7 

No 64 70, 3 

6 

Ageusia     

Yes 8 8, 8 

No 83 91, 2 

7 

Fever      

Yes 80 87, 8 

No 11 12, 1 

8 

Nausea      

Yes 15 16, 6 

No 76 83, 5 

9 

Myalgia      

Yes 40 43, 9 

No 51 56, 1 

10 

Chest pain     

Yes 7 7, 7 

No 84 92, 3 

11 
Rhinitis      

Yes 15 16, 5 

No 76 83, 5 

12 

Diarrhea      

Yes 17 18, 7 

No 74 81, 3 

13 

Smoke      

Smoke 56 61, 5 

No smoke 35 38, 5 

14 

Severity of symptoms     

No symptom 0 0 

Mild 0 0 

Moderate  41 45 

Severe 30 33 

Critical 20 22 

15 

Ratio PaO2/FiO2     

Normal 40 44 

Decrease 51 56 

16 

D-dimer     

Normal 38 41, 8 

Increase 53 58, 2 

17 

Comorbid      

With comorbid 59 64, 8 

No comorbid 32 35, 2 

18 

Chest x-ray     

No Infiltrate  0 0 

Bilateral infiltrate 91 100 

19 

Outcome      

No ARDS 51 56 

ARDS  40 44 

 

 

4. Discussion 
 

From this study, it was found that a total of 91 patients who 

met the inclusion and exclusion criteria for this COVID-19 

patient related to the incidence of ARDS. In this study, male 

has a higher risk for developing ARDS than female. This 

could be due to the higher expression of angiotensin 2 

(ACE2) enzyme in males compare with the female. ACE-2 

enzyme is an integral part of the human renin-angiotensin-

aldosterone system (RAAS), a functional receptor that 

allows SARS-CoV-2 to attack human alveolar epithelial 

cells (7, 8).  

 

In this study, most subjects were in the age group >40 years. 

Therefore, older age is associated with the incidence of 

ARDS and the severity of COVID-19 due to decreased 

immune response as the consequence of higher age (9).  

 

Each patient has a variety of clinical symptoms, ranging 

from mild to severe complaints such as anosmia, ageusia, 

fever, nausea, myalgia, runny nose, diarrhea, chest pain, 

cough to shortness of breath. From all samples of this study, 

fever was the most common clinical symptom, followed by 

cough, shortness of breath, muscle pain, loss of sense of 

smell, diarrhea, nausea, runny nose, loss of sense of taste, 

and chest pain, respectively. In line with research conducted 

by Wu, X. et al, that clinical manifestations such as 

shortness of breath, cough, loss of smell, loss of taste, fever, 

nausea, muscle aches, runny nose, and chest pain were 

associated with the development of ARDS (10).  

 

As for smoking habits, a smoker tends to have a greater risk 

for ARDS compared with a nonsmoker. This is in line with 

WHO which shows that smoking is associated with an 
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increase in disease severity and a risk factor for the 

incidence of ARDS in hospitalized COVID-19 patients. 

Although likely to be related to severity, no evidence to 

measure the risk for smokers of hospitalization with 

COVID-19 or infection by SARS-CoV-2 was found in the 

literature (11). Further, hyper inflammation state in smoking 

habit was induced the hyper productions of cytokine that 

related to ARDS event during COVID19 (Gulsen, 2020).  

 

Then the severity of symptoms in COVID-19 is needed to 

determine the patient's prognosis. Forty-five percent of 

subjects were having moderate symptoms, 33% of subjects 

were having severe symptoms, 32% subjects were in critical 

symptoms, yet no subjects were in mild and had no 

symptoms. This is due to samples of COVID-19 without 

symptoms and COVID-19 with mild symptoms are not an 

indication for hospitalization. This is in line with the 

research of Koichi et al. that showed ARDS was more 

common in patients admitted to the hospital with severe to 

critical symptoms (12).  

 

Indicators of laboratory results also show varying results. 

Some of the indicators examined include D-dimer. In this 

study, higher D dimer in the first admission in the hospital 

tends to develop ARDS. This is in line with studies that 

showed subjects who had an increased d-dimer was related 

to the incidence of ARDS (D-dimer 0.5 mg/L, adjusted HR: 

1.75, P = 0.015) and after adjustment for sex, age, comorbid, 

and other risk factors in the blood, d-dimer is an independent 

predictor of COVID-19 mortality (13, 14).  

 

Imaging modalities are no less important in evaluating the 

clinical course and diagnosis of COVID-19 patients with the 

simplest and cheapest modality is chest X-Ray. In this study, 

all subjects had bilateral infiltrates (100%). This is because 

the indications for hospitalizations were the patients who 

were in moderate, severe, and critical symptoms who has 

infiltrated in their chest X-rays. The criteria for moderate, 

severe, and critical grades were based on the chest X-ray, it 

was found that there was bilateral pneumonia. Bilateral 

infiltrates and GGO, the patient must be isolated because it 

leads to COVID-19 (17). Unfortunately, there was no 

definite degree of infiltrating seen in the Chest X-Ray, so the 

researchers cannot categorize the severity of the Chest X-

Ray.  

 

The comorbidities most often associated with the severity of 

COVID-19 include obesity, heart disease, diabetes mellitus, 

kidney disease, malignancy, and other lung diseases. Of 

those conditions, there were continuous factors that induced 

a hyperinflammatory state. So, when there is an infection 

attack, the body's inflammatory response will be excessive 

and cause the secretion of large amounts of cytokines to lead 

to a cytokine storm. This cytokine storm will damage the 

epithelial and parenchymal tissue of the lung which 

interferes with the oxygen diffusion and perfusion process, 

resulting in ARDS (18).  

 

5. Conclusion 
 

COVID-19 patients with ARDS in this study showed that 

the majority of subjects were male over 40 years of age, with 

varying symptoms ranging from mild to severe complaints 

such as anosmia, ageusia, fever, nausea, myalgia, runny 

nose, diarrhea, chest pain, cough to shortness of breath. 

Smoking status and comorbid factors were also associated 

with the incidence of ARDS. The laboratory tests 

particularly d-dimer can be a predictor of ARDS.  
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