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Abstract
Background / Aim: Coronavirus 2019 (COVID-19) infection is caused by se-
vere acute respiratory syndrome coronavirus type 2 (SARS-CoV-2). It has be-
come an emergency condition for global public health. Oxygen saturation has 
important role for diagnosing the patient in the hospital. The neutrophil-lym-
phocyte ratio (NLR) is a marker for the viral inflammatory reaction to confirm 
the viral or bacterial infection. The D-dimer is also known as biomarker for 
severity and prognosis of COVID-19. The aim of the study was to investigate 
the risk factors of mortality in COVID-19 patients based on oxygen saturation, 
neutrophil-lymphocyte ratio and D-dimer.
Methods: Data has been obtained from confirmed cases of COVID-19 in Abdul 
Wahab Sjahranie Hospital from October until November 2020. They were col-
lected and analysed with Chi-squared test by SPSS 22.0 software.
Results: There were 60 patients with SARS-CoV-2 infection in this study, 48 
(80 %) patients survived and 12 (20 %) deceased. Peripheral oxygen satura-
tion < 90 % had 13 (21.7 %) and ≥ 90 % had 47 (78.3 %) patients. There were 
13 (21.7 %) patients with NLR value < 3.13 and ≥ 3.13 47 (78.3 %) patients. 
D-dimer value less than 0.5 had 9 (15 %) and ≥ 0.5 had 51 (85 %) patients. 
The results of statistical analysis have showed that there were relationship 
between oxygen saturation (p = 0.002) and survival rate of COVID patients.
Conclusion: According to the research that has been conducted, there was cor-
relation between oxygen saturation and mortality of COVID-19 patient. It could 
be used as biomarker to improve the management of COVID-19 patients.
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Introduction

Coronavirus disease 2019 (COVID-19), was dis-
covered in Wuhan, China, in December 2019. It 
was caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2).1 Since De-
cember 2019 to January 2020, number of cases 
have increased rapidly, reported of 44 cases. In 

less than a month, this disease has spread in other 
countries such as Thailand, Japan and South Ko-
rea. This virus could be transmitted from human 
to human widely. Latest case on 13 August 2020, 
WHO announced there were 20 million confirmed 
cases and 737,417 cases people died of COVID-19 
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worldwide; while in Indonesia 1,026,954 million 
cases has been determined with 132,138 con-
firmed positive cases and 5,968 (4.5 %) cases 
with lethal outcome.2 The pathogenesis of SARS-
CoV-2 is still unknown. It will infect alveoli with 
receptors binding and make entrance to cell. Gly-
coprotein that contained in envelope spike, virus 
will bind to cellular receptor as Angiotensin-con-
verting enzyme 2 (ACE-2) on SARS-CoV-2. SARS-
CoV-2 will do duplication of genetic material and 
synthesising proteins in cells, then it will appear 
on the surface cell as new virion.3

Based on existing data, comorbid disease such 
as hypertension and diabetic mellitus, as well as 
male gender, active tobacco smoking are risk fac-
tors of SARS-CoV-2 infection. It is caused by ACE-
2 receptors that increase rapidly.4 Others risk 
factors are having contact, including living in the 
same household with COVID-19 patient and trav-
el history to affected area. If living in one envi-
ronment but no contact within two meters radius 
is also considered as low risk. It has been deter-
mined by Centres for Disease Control and Preven-
tion (CDC).5 There are asymptomatic, mild, mod-
erate and severe infection that could be found in 
severe acute respiratory syndrome (SARS) and 
Middle East respiratory syndrome (MERS). There 
are several clinical manifestations of this virus 
including fever, cough and shortness of breath, 
watery diarrhoea, myalgia, severe lymphopenia, 
prolonged clotting profiles, heart disease and 
sudden death.6, 7 The incidence rate of coronavi-
rus has increased greatly in various countries, 
so WHO has declared it as pandemic on 30 Janu-
ary 2020.8 Statistics has shown 14 % of pneumo-
nia-related COVID-19 cases are severe and 5 % of 
infected patients require intensive care.9

This situation is very high risk nationally as well 
as globally as long as vaccine implementation is 
still in progress. In Indonesia, public health emer-
gency management is carried out through quar-
antine both at the entrance and region. Indonesia 
has taken policy for making large social restric-
tion, based on epidemiological considerations, 
the magnitude of threat, effectiveness, resources 
support, technical operations, political consid-
erations, economics, social and cultural.10 Based 
on the laboratory results, there are biomarkers 
that could represent inflammation also mortality 
such as oxygen saturation, neutrophil lympho-
cyte ratio (NLR) and D-dimer.

Methods

Design of the study
This study was cross-sectional observational an-
alytical study of 60 patients that were treated at 
Abdul Wahab Sjahranie Hospital, Indonesia from 
October to November 2020. 

Study subjects
These subjects were patients who were under su-
pervision for COVID-19. Inclusion criteria were: 
(1) confirmed COVID-19 infection based on real 
time reverse transcriptase polymerase chain 
reaction (RT-PCR) from throat swab sample; (2) 
typical symptoms of pneumonia such as fever, 
cough, shortness of breath, etc; and (3) the sever-
ity of pneumonia classified as moderate or severe. 

Diagnostic procedures
The diagnosis of COVID-19 was based on the 
Coronavirus Disease Prevention and Control 
Guideline of the Directorate General for Disease 
Prevention and Control, Indonesia.10 All subjects 
have done blood tests, chest X-rays and PCR swab 
tests.

Data measurement
Peripheral oxygen saturation (SpO2) was divided 
into < 90 % and ≥ 90 %.10 The NLR is systemic in-
flammatory marker of the infectious disease ob-
tained by dividing the absolute number of neutro-
phil by the absolute lymphocyte count. The NLR 
cut-off point of was divided into two groups at < 
3.13 and ≥ 3.13 based on research.11 D-dimer val-
ue less than 0.5 μg/mL was considered normal.12

Statistical analysis 
The data showed normal distribution. Chi-square 
was used to analyse the association between oxy-
gen saturation, NLR and D-dimer with mortality. 
P-value < 0.05 was set as statistically significant. 
SPSS 22.0 software was used.

Ethical clearance
Ethical authorisation was obtained from the 
Health Research Ethics Committee, Abdul Wa-
hab Sjahranie Hospital under No 253/KEPK-
AWS/X/2020.
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Table 3: Neutrophil-lymphocyte ratio of patients infected with 
SARS-CoV-2

Deceased
(n = 12)

Standard 
Deviation

Survived
(n = 48) p value Mean

Neutrohil
-lymphocyte 
ratio

≥ 3.13

< 3.13

47 (69.8 %)

11 (22.9 %)

13 (30.2 %)

2 (16.7 %)
0.488 1.21 0.41

Table 3: D-dimer values of patients infected with SARS-CoV-2

Deceased
(n = 12)

Standard 
Deviation

Survived
(n = 48) p value MeanD-dimer

≥ 0.5

< 0.5

39 (81.3 %)

9 (18.8 %)

12 (100 %)

0 (0 %)
0.113 1.15 0.36

Table 2: Oxygen saturation findings of patients infected with 
SARS-CoV-2

Deceased
(n = 12)

Standard 
Deviation

Survived
(n = 48) p value MeanOxygen 

saturation
< 90 %

≥ 90 %

6 (12.5 %)

42 (87.5 %)
0.002 1.78 0.41

7 (58.3 %)

5  (41.7 %)

Table 1: Characteristics and status of patients infected with 
SARS-CoV-2

All patients
(n = 60)

Survived
(n = 48)

Deceased
(n = 12)

Gender

Male

Female

38 (63.3 %)

22 (36.6 %)

28 (65.1 %)

17 (39.5 %)

10 (34.9 %)

5 (60.5 %)

Results

In this study, medical records from COVID-19 
patients at Abdul Wahab Sjahranie Hospital 
were used.

The total sample were 60. From this study, 48 
(80 %) patients survived and 12 (20 %) de-
ceased.

SpO2< 90 % had 13 (21.7 %) and ≥ 90 % had 47 
(78.3%) patients had significance mortality rate 
based on clinical manifestation (p = 0.002).

There were 13 (21.7 %) patients with NLR value 
< 3.13 and ≥ 3.13 47 (78.3 %) patients. There was 
no statistical significance in mortality rate be-
tween groups, with p = 0.488 (p > 0.05 %).

The value of D-dimer ≥ 0.5 was in 51 (85 %) and 
< 0.5 was in 9 (15 %) patients. There was no sta-
tistical significance in mortality rate between 
groups, with p = 0.113 (p > 0.05).

Discussion

Based on the Coronavirus Disease Prevention 
and Control (COVID-19) Guideline of the General 
Directorate of Disease Prevention and Control, 
Indonesia, there are some criteria to categorise 
COVID-19. First is asymptomatic COVID-19 (pa-
tient show no health problem). Second, mild clin-
ical manifestations without complications (pa-
tients with non-specific symptoms such as fever, 
cough and headache). Patients usually recover af-
ter one week. The third is a moderate, including 
symptoms such as mild pneumonia, but no sign 
of severe pneumonia. Fourth, severe pneumonia 
(patients with respiratory infection who pres-
ent with one of symptoms: respiratory rate more 
than 30 times per minute and oxygen saturation 
less than 90 %). Fifth is a critical illness (patients 
get worst after one week, with manifested acute 
respiratory distress syndrome - ARDS).10 

There are 3 criteria of ARDS: mild ARDS if 200 
mmHg < PaO2/FiO2 ≤ 300 mmHg; moderate ARDS 
if 100 mmHg < PaO2/FiO2 ≤ 200 mmHg with PEEP 
≥ 5 cm H2O, or without ventilation; severe ARDS 
if PaO2/FiO2 ≤ 100 mmHg with PEEP ≥ 5 cmH2O, 
or without ventilation. Critical illness could cause 
septic shock, multi organ failure, including kidney 
failure or heart failure and death. The patient’s fi-
nal conditions that confirmed as COVID-19 pneu-
monia indicated that 48 (80 %) patients survived 
and 12 (20 %) patients deceased. SpO2 had im-
portant role in mortality ratio. It also could be 
correlated with the final prognosis.10

The role of pathogenesis and progression of ACE-
2 is target receptor for viral entry that can cause 
hypoxia. There is decrease of amount oxygen lev-
el especially in arterial blood. ACE-2 is an enzyme 
that can attach to the outer surface membrane 
in several organs, such as lungs, kidney, heart, 
arteries and intestines. ACE-2 will catalyse the 
conversion of angiotensin-2 (vasoconstrictor) to 
angiotensin 1-7 (vasodilator) to protect lung in-
jury. Excessive ACE-2 expression in human will 
increase the severity of COVID-19 infection.13 In 
human body, ACE-2 has important roles in ex-
pressing the surface of pulmonary alveolar epi-
thelial cells and enterocytes in arterial as well 
as venous endothelial cells.14 Another consider-
ation is the phenomenon of hypoxic pulmonary 
vasoconstriction. Clinical observations of several 
patients with COVID-19 have infiltrate, endothe-
litis of pulmonary vasculature and microthrombi 
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from pulmonary pathology of COVID-19 that can 
make airway obstruction, low oxygen level and 
death.15

Neutrophils have a role as one of the human im-
mune cells. When pathogenic microorganism 
penetrate the body, immune cells will do the de-
fence regulation.16 When the body’s immunity is 
compromised, the risk of infection can increase.17 
Lymphocytes are one of leukocyte cell that have 
function in an immune system. Lymphocyte help 
to defence and protect body from bacterial and 
viral infection. If the lymphocyte level decreases 
(lymphopenia), it could make the infection be-
come worse.18 

Neutrophil lymphocyte ratio (NLR) is one of the 
parameters to look in prognosis of infection and 
inflammation. Increased NLR indicates a poor 
clinical prognosis.19 It may be related to the cyto-
kine release storm that can change clinical con-
dition from moderate to severe clinical manifes-
tations. If there is a new virus with no memory 
in the immune system and also has high patho-

Conclusion

COVID-19 can cause hypoxaemia as result of 
damage to the lungs from inflammatory re-
actions to the viral infection of the respirato-
ry tract. The NLR and D-dimer have been the 
most promising predictors of moderate-severe 
incidence from COVID-19 pneumonia. An early 
diagnose will be beneficial to patient classifica-
tion management.
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