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INTRODUCTION 

Coronavirus disease-2019 (COVID-19) is a novel 

coronavirus type infection disease that was first reported 

at Wuhan city, Hubei Province, China in December 2019. 

The source of infection has not been confirmed, the first 

case was associated with the seafood market at Wuhan. 

There was a rapid increase of cases from December 31st 

2019 until January 3rd 2020, marked with the report of 44 

cases. In less than a month, this disease has spread to 

other countries, including Thailand, Japan, and South 

Korea.1 

Until September 30th, 2020 the number of confirmed 

COVID-19 cases reached 33.827.031. As many as 

1.011.868 people passed away and 25.129.340 people 

have recovered. Indonesia reported its first two cases on 

March 2nd, 2020, allegedly from foreigners visiting 

Indonesia. Cases in Indonesia were also increasing, 

reaching 287.008 confirmed COVID-19 cases on 

September 30th, 2020 with 10.740 mortalities, and 
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ABSTRACT 

 

Background: Coronavirus disease-2019 (COVID-19) is a novel coronavirus type infection disease that was first 

reported at Wuhan city, Hubei province, China in December 2019. Cases of COVID-19 in Indonesia were increasing, 

reaching up to 287,008 confirmed cases on 30th September 2020. Sanjiwani general hospital Gianyar, Bali, one of the 

COVID-19 referral hospital at Gianyar, Bali, has treated as many as 149 confirmed COVID-19 cases from August to 

October 2020. The most significant laboratory parameter associated with COVID-19 severity was C-reactive protein 

(CRP) and neutrophil to lymphocyte ratio (NLR). 

Methods: This study is a descriptive cross-sectional study. Data were gathered through secondary data from the 

medical records using the total sampling method. Descriptive analyses were performed to describe the samples 

characteristics and to calculate the mean CRP level. Meanwhile, the chi-square test was done to investigate the 

association between CRP level and the severity level of COVID-19. The result is considered statistically significant if 

the p value is <0.05 

Results: Most of the samples are >60 years old (24.4%), female (56.6%), and have diabetes mellitus as their 

comorbid (46,7%). The mean CRP level is 8.9 mg/L. CRP level >8.9 mg/l significantly affects COVID-19 patients’ 

severity with the p value of 0.000 (p<0.005). The higher the initial CRP level of COVID-19 patients, the higher the 

severity level will be. 

Conclusions: There is an association between the increased CRP level at the beginning of hospital admission and the 

severity of COVID-19 patients. 

 

Keywords: COVID-19, CRP level, Severity, Cross-sectional  

 

 

 

DOI: https://dx.doi.org/10.18203/2320-6012.ijrms20210864 



Ulandari IGAPP et al. Int J Res Med Sci. 2021 Mar;9(3):676-679 

                                                        
 

       International Journal of Research in Medical Sciences | March 2021 | Vol 9 | Issue 3    Page 677 

219.947 recovered cases. Based on the data, Bali is one 

of the provinces in Indonesia with the second-highest 

COVID-19 confirmed cases with as many as 8.878 cases, 

7.365 recovered cases (82.96%), and 275 people passed 

away (3.10%).2-4 

Gianyar, Bali province has as many as 1.061 confirmed 

COVID-19 cases up to September 30th, 2020. From that 

number of cases, as many as 204 people underwent 

treatment. COVID-19 has a variety of clinical 

manifestations, from asymptomatic, mild symptoms, 

moderate symptoms, severe pneumonia, acute respiratory 

distress syndrome (ARDS), sepsis, to septic shock. It has 

been reported that approximately 80% of cases are mild-

moderate, 13.8% of cases had severe symptoms, while 

6.1% are critical.1 Several factors that may increase the 

risk of becoming infected with COVID-19 are the history 

of close contact, male gender, smoking, the presence of 

comorbidities including hypertension, diabetes mellitus, 

cardiovascular disease, cancer, and chronic liver disease 

such as hepatitis B.1,5  

Sanjiwani general hospital, which is one of COVID-19 

referral hospital at Gianyar, Bali Province has treated 149 

confirmed COVID-19 cases between August and October 

2020. According to several studies, laboratory results also 

affect the COVID-19 severity, including the C-reactive 

protein (CRP), neutrophil lymphocyte ratio (NLR), D-

dimer, IL-6, thrombocytopenia, and lymphocytopenia. 

COVID-19 mortality is also associated with the increase 

of bilirubin serum, urea, D-dimer, and ferritin. The most 

significant laboratory parameter related to COVID-19 

severity are CRP and NLR.6,7 

Based on the description above, we are interested to 

conduct a study regarding CRP marker as the predictor of 

COVID-19 severity at Sanjiwani general hospital, 

Gianyar, Bali from August to October 2020.  

METHODS 

This study was conducted at Sanjiwani general hospital 

from 30th December 2020 to 31st January 2021. This is a 

descriptive study with a cross-sectional design. Data was 

gathered through secondary data from the medical 

records of confirmed COVID-19 patients at Sanjiwani 

general hospital between August and October 2020. The 

samples were collected using the total sampling method, 

a method that includes all the study population as the 

study sample. In this study, the study population is all 

patients diagnosed with COVID-19 at Sanjiwani general 

hospital from August to October 2020. 

A total of 149 COVID-19 patients were found at 

Sanjiwani general hospital from August to October 2020, 

in which as many as 59 samples were excluded due to 

incomplete data. Ninety (90) samples fulfilled the 

inclusion criteria and were analyzed using statistical 

package for service solution (SPSS) for windows version 

21. Data was analysed using descriptive statistical 

analysis to describe the samples characteristics and to 

calculate the mean CRP level. The chi-square test was 

performed to analyse the association between CRP level 

and the severity level of COVID-19. The result was 

considered significant if the p value <0.005.  

RESULTS 

The characteristics of samples in this study, including 

age, sex, comorbid disease, case severity, and CRP value, 

were obtained from patient’s medical records. Those 

characteristics are shown in Table 1. 

Table 1: The distribution of samples (n=90). 

Characteristic F (%) 

Age (years) 

25-29 13 (14.4) 

30-34 4 (4.4) 

35-39 8 (8.9) 

40-44 9 (10.0) 

45-49 11 (12.2) 

50-54 7 (7.8) 

55-60  16 (17.8) 

>60 22 (24.4) 

Sex 

Male  40 (44.4) 

Female 50 (55.6) 

Comorbid 

Without comorbid  32 (35.6) 

Diabetes mellitus 42 (46.7) 

Hypertension 8 (8.9) 

Heart disease 1 (1.1) 

Kidney failure 7 (7.8) 

Case severity  

Moderate  17 (18.9) 

Severe 73 (81.1) 

CRP levels (mg/l) 

5.0-6.0  33 (36.7) 

6.1-7.0 17 (18.9) 

7.1-8.0 5 (5.6) 

8.1-9.0 6 (6.7) 

9.1-10.0 4 (4.4) 

>10.0  25 (27.8) 

Table 2: The characteristic of CRP levels based on the 

COVID-19 severity. 

CRP 

levels 

(mg/l) 

Case severity 

Total 
P 

value Moderate Severe 

<8.9 17 39 56 

0.000 >8.9 0 34 34 

Total 17 73 90 

Based on the characteristic features of the 90 samples in 

this study, most of the COVID-19 patients were female 

(55.6%) and aged >60 years old (24.4%). Based on the 

comorbid disease status, most COVID-19 patients have 



Ulandari IGAPP et al. Int J Res Med Sci. 2021 Mar;9(3):676-679 

                                                        
 

       International Journal of Research in Medical Sciences | March 2021 | Vol 9 | Issue 3    Page 678 

diabetes mellitus (46.7%) as the comorbid and then 

followed by without comorbid (35.6%), hypertension 

(8.9%), heart disease (1.1%), and kidney failure (7.8%). 

Most of the COVID-19 patients in this study had severe 

cases (81.1%). Based on the distribution of CRP levels, 

most of the samples had CRP levels of 5.0-6.0 mg/l 

(36.7%) (Table 1). 

The mean of CRP levels in this study was 8.9 mg/l. 

Seventy-three out of the total 90 samples in this study 

were severe COVID-19 patients, where 34 of them had 

CRP levels >8.9 mg/l. Therefore, the CRP levels >8.9 

mg/L significantly associated with severe COVID-19 

cases with p value 0.000 (p<0.05) (Table 2).  

DISCUSSION 

Coronavirus disease 2019 (COVID-19) is a viral 

infectious disease caused by severe acute respiratory 

Coronavirus 2 (SARS-Cov-2). The virus is an enveloped 

β-coronavirus with a genetic sequence very similar to 

SARS-CoV-1 and coronavirus RaTG13. The viral 

envelope is coated by spike (S) glycoprotein, envelope 

(E), and membrane (M) protein. Host cell binding and 

entry by the S protein. The S1 sub-unit of the S protein 

contains the receptor binding domain that binds to the 

peptidase domain of angiotensin-converting enzyme 2 

(ACE-2).8,9 

Based on the severity of the cases, COVID-19 is 

categorized into asymptomatic, mild, moderate, severe 

and critical cases. Asymptomatic cases of COVID-19 are 

patients who have no symptoms. Mild fever is the 

presence of atypical symptoms without evidence of 

pneumonia or without hypoxia. Moderate degrees were 

patients who had clinical signs of pneumonia (fever, 

cough, breathlessness) but no signs of severe pneumonia 

and SpO2 ≥93% in room air. Meanwhile, severe cases are 

characterized by clinical signs of pneumonia (fever, 

cough, breathlessness) plus one of the following criteria, 

namely respiratory rate >30 times/minute, severe 

respiratory distress, or oxygen saturation (SpO2) <93% in 

room air. Meanwhile, critical cases of COVID-19 are 

marked by the presence of acute respiratory distress 

syndrome (ARDS), sepsis, and septic shock. It is critical 

to identify COVID-19 patients who might become 

severely at the early stage.10,11 

In this study 90 cases of COVID-19 were identified at 

Sanjiwani general hospital from August to October 2020, 

in which as many as 59 samples were excluded and 90 

samples were analyzed. Based on the characteristics of 

the samples, most of patients diagnosed with COVID-19 

were female (55.6%) while the others were male (44.4%) 

and aged >60 years old (24.4%). Diabetes mellitus 

(46.7%) was the comorbid disease found in most of the 

COVID-19 patients. Most of COVID-19 patients in this 

study were severe cases (81.8%) and had increased CRP 

levels in the early phase of infection. 

All of the CRP levels data in this study were based on 

medical records. The CRP levels examined in this study 

were the result of the first laboratory examination when 

the patient was admitted to the hospital. It is difficult to 

obtain serial data on CRP levels based on the patients’ 

medical records. Therefore, it is not possible to determine 

the pattern of increase or decrease of CRP levels of each 

patient after the acute onset of infection during the 

hospitalization. 

Of the total 90 samples studied, 17 samples were 

diagnosed with moderate COVID-19 and 73 samples 

were diagnosed with severe COVID-19. All samples had 

different initial CRP levels. The initial CRP level is used 

as a parameter to predict the severity of COVID-19 cases. 

All of 17 moderate COVID-19 cases in this study had 

initial CRP levels <8.9 mg/l. There were 73 severe 

COVID-19 cases in this study, consisting of 39 samples 

with initial CRP levels <8.9 mg/l and 34 samples with 

initial CRP levels >8.9 mg/l. This proved that the higher 

the initial CRP level in a COVID-19 patient, the more 

severe the cases are.  

CRP is a protein produced in the liver as a response to an 

increase in circulating proinflammatory cytokines, 

particularly the IL-6 and the tumor necrosis factor-alpha 

(TNF-α). The CRP levels will increase as a response to 

tissue damage, infection, and inflammation. CRP was 

highly correlated to the acute lung injury in COVID-19 

patients. Therefore, the increased CRP levels can be used 

as a parameter to predict the severity of the patient’s 

condition. The higher the IL-6 levels, the higher the 

stimulation of the liver to produce CRP.12,13 

This is supported by the study conducted by Tan et al in 

2020 shown there was a significant increase in CRP and 

ESR levels during the early stages of the disease and was 

associated with the disease progression in predicting the 

severity of COVID-19 patients.14 Besides, Liu W et al 

also conducted a study on CRP levels in COVID-19 

patients showed that a significant CRP level increase was 

associated with the disease progression and means a bad 

prognosis.15 Another study conducted by Sun et al also 

found that a significant increase of CRP, serum ferritin, 

IL-6, and erythrocyte sedimentation rate (ESR) levels 

have occurred in severe and critical COVID-19 cases.16 

Study from Chen et al, 2020 shown the level of plasma 

CRP was positively correlated to the severity of COVID-

19 and study from Ahnac et al found that the CRP level at 

administration represent a simple and independent factor 

that ca be useful for early detection of severity COVID-

19.17,18  

CONCLUSION 

An increased in CRP levels was shown to be significantly 

associated with the severity of COVID-19 cases. 

Therefore, the CRP levels obtained in the early phase of 

COVID-19 cases could be used as a parameter to predict 

the severity of the COVID-19. So, the clinicians could 
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determine the prognosis of the COVID-19 cases as early 

as possible. These findings are expected to make it easier 

for clinicians to determine a progressive treatment in 

order to reduce the mortality rate in COVID-19 patients.  
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