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ABSTRACT

Introduction: Identifying cases that can develop to be severe at an early stage and providing appropriate therapy 
to patients can reduce the mortality rate in coronavirus disease 2019 (Covid-19). This study aims to determine the 
diagnostic value of the platelet to lymphocyte ratio (PLR) to predict case severity in Covid-19. Method: This is a 
prospective study. Participants of the study are patients who had been confirmed with Covid-19 based on real-time 
reverse transcriptase-polymerase chain reaction (rRT-PCR) who received treatment in the hospital from April to Octo-
ber 2020. The sample in this study was obtained by consecutive sampling technique. A total of 507 participants were 
included in this study. The receiver operating characteristic curve (ROC) method is used to obtain the area under the 
curve (AUC), cut off value, sensitivity, and specificity of the PLR to predict case severity. Results: PLR is significantly 
higher in severe cases compared to mild-moderate cases (p < 0.001). The cut off value of PLR to predict severe cases 
of Covid-19 is more than 150 with a sensitivity of 80.5%, a specificity of 66.3%, and an area under the curve (AUC) 
of 0.807 (p < 0.001, 95% confidence interval (CI) 0.759 - 0.855). In binary logistic regression analysis, PLR was inde-
pendently associated with case severity with the adjusted odds ratio (OR) of 7.73 (p < 0.001, 95% CI 3.75 - 15.93). 
Conclusions: PLR can be used as a simple and accurate biomarker to predict the case severity in Covid-19. 
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INTRODUCTION

Coronavirus disease 2019 (Covid-19) has spread to 223 
countries. Data from the World Health Organization 
(WHO) until the end of February 2021, there are more 
than 113 million confirmed cases and more than 2.5 
millions of deaths due to Covid-19 (1). Case Fatality 
Rate (CFR) was found significantly higher occurred in 
European countries (2). Until now, there is no specific 
therapy that has been proven to be effective in the 
management of Covid-19 (3). The symptoms of Covid-19 
is vary widely from asymptomatic, mild symptoms, and 
can progress quickly to severe cases accompanied by 
acute respiratory distress syndrome (ARDS) and lead to 
death (4–6). Therefore, we need a biomarker that can 
predict the case severity at an early stage, so that proper 
management can be given and can reduce the mortality 
rate. Several biomarkers such as interleukin 6 (IL-6), 
C-reactive protein (CRP), and D-dimers were found to 
be associated with a poor prognosis in Covid-19 (7–9). 
However, these laboratory tests are expensive and are 
not widely available in health care facilities. 

Inflammation plays an important role in the 
pathophysiology of Covid-19 (10). Platelets play a role in 
hemostasis and also in the response to inflammation and 
infection (11). Platelets are also potential hematologic 
biomarkers and have been associated with disease 
severity in Covid-19 (12). Lymphopenia is also the most 
common hematological disorder in Covid-19, especially 
in severe cases (10). The platelet to lymphocyte ratio 
(PLR) has been found to have diagnostic value in several 
diseases such as community acquired pneumonia and 
epilepsy (13,14). Platelet and lymphocyte counts can be 
obtained from a complete blood count (CBC), which is a 
routine laboratory examination performed on Covid-19 
patients in all health care facilities.

Therefore, we conducted a study that aims to find an 
association between the PLR with disease severity and 
determine the diagnostic value of PLR in Covid-19.

MATERIALS AND METHODS

Study design, population, samples, and sampling
This study is an observational study with a prospective 
design. Patients were followed during treatment and 
clinical outcomes (severe or mild-moderate cases) were 
recorded. The study population was patients with a 
confirmed Covid-19 who underwent treatment at the 
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Udayana University Hospital, Bali, Indonesia, from 
April to October 2020. Patients were confirmed with 
Covid-19 through a real-time reverse transcriptase-
polymerase chain reaction (rRT-PCR) examination 
through a nasopharyngeal swab. The sample in this 
study was obtained by consecutive sampling technique. 
Patients over 18 years old were included in this study, 
while patients with pregnancy and hematological 
disorders were excluded in this study. A total of 507 
patients were included in this study. The independent 
variable in this study is the PLR, which is calculated 
from the number of platelets divided by the number of 
absolute lymphocytes on a complete blood count. The 
dependent variable in this study is case severity which is 
a dichotomous variable, severe cases and mild-moderate 
cases. Severe case definitions include fever or symptoms 
of respiratory tract infection, plus one of: respiration rate 
greater than 30 breaths per minute, severe respiratory 
distress, or oxygen saturation ≤ 90% in room air (15). In 
mild-moderate cases, none of these criteria was found.

Instruments and procedure
Clinical, epidemiological and laboratory data were 
obtained from patient medical records. The rRT-PCR 
laboratory examination used the Roche Diagnostics 
Cobas 6800 SARS-CoV-2 test, and the complete 
blood count was examined using a Sysmex XN-series 
automated hematology analyzer.

Clinical, epidemiological data, and blood samples for 
laboratory examination were collected when the patient 
was admitted to the hospital and recorded in the medical 
record. This study has been approved by the Committee 
of Ethics of the Faculty of Medicine, Udayana University 
(approval number 1010/UN1422.VII.14/ LT/ 2020)

Data analysis
Categorical variables are presented as percentages, 
while continuous variables are presented as median 

and interquartile range. Mann Whitney test was used to 
determine the differences in continuous variables, while 
the Chi-square test was used for categorical variables. The 
receiver operating characteristic curve (ROC) analysis is 
used to obtain the area under the curve (AUC), cut off 
value, sensitivity, and specificity of the PLR to predict 
case severity. PLR and age variables were transformed 
into dichotomous variables based on the cut off value 
obtained through the ROC analysis. To determine the 
association between PLR, age, and comorbidity with case 
severity, we used binary logistic regression analysis. All 
analyzes used SPSS 25.0 software. The results obtained 
are statistically significant if p < 0.05.

RESULTS 

Clinical, epidemiological, and hematological 
characteristics
A total of 133 (26.23%) patients met the criteria for severe 
cases, while 377 (73.77%) patients met the criteria for 
mild-moderate cases. The PLR value is significantly 
higher in severe cases compared to mild-moderate cases 
(p < 0.001) (Table I).

Diagnostic value of PLR and age
The cut off value of PLR obtained through ROC analysis 
was more than 150 with a sensitivity of 80.5%, a 
specificity of 66.3%, and an AUC of 0.807 (p < 0.001) 
(Figure 1 and Table II). 

Association between PLR and case severity in Covid-19
Age and comorbid variables are transformed into 
dichotomous variables, under or equal to 45 years 
and over 45 years old, and the presence or absence of 
comorbid. By including age and comorbid variables to 
the binary logistic regression analysis, we found that 
PLR independently had a significant association with 
case severity in Covid-19. PLR has an adjusted OR of 
7.73 (95% CI 3.75 – 15.93), p < 0001 (Table III).

Table I: Clinical, epidemiological, and hematological characteristics

Variable Median (Interquartile range)

All patients
(n = 507)

Mild – Moderate   
(n = 374)

Severe 
(n = 133)

p value

Age, years 43 (18 – 84) 35 (18 – 75) 54 (19 – 84) 0.001

Sex 
Male (%)
Female (%)

309 (60.95)
198 (39.05)

224 (59.90)
150 (40.10)

85 (63.91)
48 (36.09)

0.476

Comorbid
Yes (%)
No (%)

108 (21.30)
399 (78.70)

33 (8.82)
341 (91.18)

75 (56.39)
58 (43.61)

< 0.001

Hemoglobin, gr/dl 14.0 (7.9 – 17.4) 14.1 (8.9 – 17.1) 13.6 (7.9 – 17.4) 0.001

Leukocyte, x103 µL 6.77 (2.36 – 17.25) 6.65 (2.55 – 13.82) 7.14 (2.36 – 17.25) 0.018

Neutrophil, x103 µL 4.05 (0.99 – 15.50) 3.80 (1.29 – 12.72) 5.26 (0.99 – 15.50) < 0.001

Lymphocyte, x103 µL 1.61 (0.31 – 5.92) 1.83 (0.46 – 5.92) 1.06 (0.31 – 5.70) < 0.001

Monocyte, x103 µL 0.57 (0.05 – 1.66) 0.57 (0.11 – 1.66) 0.59 (0.05 – 1.64) 0.513

Platelet, x103 µL 238 (54 – 672) 235 (84 – 590) 243 (54 – 672) 0.024

PLR 140.79 (22.9 – 1032.26) 124.20 (39.18 – 404.30) 237.80 (22.90 – 1032.36) < 0.001
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the lungs to produce platelets (22).

Same with the acute phase reactants such as D-dimer, 
C-reactive protein (CRP), ferritin and fibrinogen, PLR is 
also found to be increased in severe Covid-19 cases (23–
25). The increase of inflammatory markers suggests that 
inflammation plays a vital role in the pathophysiology 
of Covid-19. However, several studies have found 
that thrombocytopenia occurs more frequently in 
severe Covid-19 cases compared to non-severe cases 
(16,26). Another study also found that the occurrence 
of thrombocytopenia on admission to the hospital was 
an independent risk factor for mortality in Covid-19 
patients (27). A decrease or increase in platelet counts 
can occur in Covid-19, thrombocytopenia indicates 
that there is an increase in platelet consumption due 
to the formation of a thrombus or the occurrence of 
disseminated intravascular coagulation (DIC), whereas 
an increase of platelet counts indicates a cytokine storm 
phase (28). Because of the important role of platelets 
in hemostasis and inflammation, serial monitoring of 
platelet counts is necessary to monitor and predict the 
clinical outcome (17).

We found that the cut off value of PLR more than 150 
has a sensitivity of more than 80%. Biomarker with 
high sensitivity are needed for screening patients who 
are at risk of developing severe cases. The AUC of PLR 
of more than 0.800 also means that the biomarker is 
accurate for predicting case severity in Covid-19 (29). 
PLR as a biomarker has several advantages over other 
inflammatory biomarkers, including it is cheap, simple, 
provides fast results, and is widely available in all health 
care facilities.

This study has several limitations. First, PLR data were 
collected only when the patient was admitted to the 
hospital, not collecting data on dynamic changes during 
treatment. Second, this study is a single centre.

CONCLUSION

PLR can be used as a simple and accurate biomarker 
to predict case severity in Covid-19. Multicentre studies 
are needed to confirm these finding. Future studies are 
also needed to determine the association of cytokine 
storms in Covid-19 with changes in platelet counts. 
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Figure 1: The ROC analysis of the PLR and age for predicting 
case severity in Covid-19
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