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ABSTRACT
Background and Objectives: COVID-19 is a global pandemic. In our study, we aimed to utilize 
the hematological parameters in predicting the prognosis and mortality in COVID-19 patients.

Materials and methods: A retrospective, observational study was conducted to include all 
the admitted patients (n = 191) having COVID-19 Polymerase chain reaction (PCR) positive, 
and evaluated those for prognosis and disease outcome by utilizing several biochemical and 
hematological markers.

Results: Amongst the patients admitted in the ward versus in the intensive care unit (ICU), 
there were significant differences in mean hemoglobin (P = 0.003), total leukocyte count 
(P = 0.001), absolute neutrophil and lymphocyte counts (P < 0.001), absolute monocyte count 
(P = 0.019), Neutrophil-to-Lymphocyte ratio (NLR) and Lymphocyte-to-Monocyte ratio (LMR) 
(P < 0.001), Platelet-to-Lymphocyte ratio (PLR) and Lymphocyte-to C-reactive protein ratio 
(LCR) (P = 0.002), and C-reactive protein (CRP) levels (P < 0.001). Amongst the deceased 
patients, there was significant leukocytosis (P = 0.008), neutrophilia and lymphopenia 
(P < 0.001), increased NLR (P = 0.001), decreased LMR (P < 0.001), increased PLR 
(p = 0.017), decreased LCR (p = 0.003), and elevated CRP level (P < 0.001). A receiver 
operating characteristic curve obtained for the above parameters showed NLR (AUC: 0.841, 
PPV: 83.6%) and PLR (AUC: 0.703, PPV: 81.8%) for ICU patients, while NLR (AUC: 0.860, PPV: 
91.1%) and PLR (AUC: 0.677, PPV: 87.5%) for the deceased patients had significant accuracy 
for predicting the disease severity of COVID-19 in comparison to survivors.

Conclusion: The inflammatory markers and hematological indices are a good guide for 
predicting the severity and disease outcome of coronavirus disease. NLR and PLR are elevated 
in severe disease while LMR and LCR are inversely correlating with disease severity.
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1. Introduction

COVID-19 is a global pandemic, also affecting 
Pakistan with 287,300 cases, and 6153 deaths as of 
14 August 2020. Many hematological parameters are 
currently been utilized to predict outcomes and mor-
tality in patients infected with SARS CoV-2. The 
neutrophil to lymphocyte ratio (NLR), is an inflam-
matory mediator used as predictor of systemic 
inflammation [1]. Numerous studies conducted 
around globe have reported about neutrophil to lym-
phocyte ratio (NLR) as a predictor of prognosis in 
a variety of cancers (breast, ovary, lung), cardiovas-
cular disorders (coronary procedures and coronary 
artery bypass grafting), infectious disorders (commu-
nity-acquired pneumonia, corona) and sepsis in gen-
eral [1–5].

Neutrophil to lymphocyte ratio (NLR) is promptly 
accessible parameter calibrated entirely through 
a report of complete blood count (CBC); it is econom-
ical and simple as compared to the rest of mediators 
making it potential diagnostic criterion [2–4]. 
Neutrophil to lymphocyte ratio (NLR) is a prominent 
predictor of severity of disease, if high levels are 
detected it determines poor prognosis and high mor-
tality within patients of intensive care units [3–5]. 
Elevating levels of neutrophil to lymphocyte ratio 
(NLR) projects towards the prediction of mortality 
among sufferers of acute coronary syndrome, intracer-
ebral hemorrhage, polymyositis, dermatomyositis, and 
cancers [6,7]. Inflammatory states of the body triggers 
excessive yield of neutrophils and simultaneously 
bringing about apoptosis of lymphocytes thus proceed-
ing towards immunological aberration in body and 
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potentiating severity of disorder and chances of death 
[6]. Elevated levels of neutrophil to lymphocyte ratio 
(NLR) have genetic predilection directed towards males 
as compared to females in terms of severity of disease 
[8]. Age of sufferer also plays a vital role in outcomes of 
neutrophil to lymphocyte ratio (NLR) as this ratio is 
elevated among the elder population (50- >70 years) as 
compared to sufferers of younger age group [4]. Racial 
differences are also reported to be encountered in out-
comes of neutrophil to lymphocyte ratio as the values 
are elevated highly among western populations in com-
parison with the African and Asian populations [9].

The platelet to lymphocyte ratio (PLR) is also an 
effective inflammatory mediator utilized in predict-
ing the prognosis of many disorders and mortality 
among patients [4,10,11]. Platelet to lymphocyte ratio 
(PLR) is an indicator of prognosis in cardiovascular 
diseases, rheumatic disorders, infectious diseases, and 
organ injuring disorders such as systemic erythema-
tous lupus (SLE) and malignancies [10,12] Platelets 
have dual properties involving both hemostasis and 
immunity [13,14]. This ratio is easily accessible and is 
calibrated by a complete blood count (CBC) test [15]. 
The platelet to lymphocyte ratio is also dependent 
upon age and gender, with women detected with 
elevated PLR at the age of 30–59 and decreased levels 
at the age of 50 as compared to males [15]. Elevated 
levels of platelet to lymphocyte ratio (PLR) are asso-
ciated with increased severity and high mortal-
ity [15].

The monocyte to lymphocyte ratio (LMR), is also an 
immune mediator in line with NLR and PLR [16]. The 
high count of monocytes and low count of lymphocytes 
are suggestive of increased incidence of mortality and 
decline of prognosis among patients with severe disease 
[17]. The monocyte to lymphocyte ratio is an indicator 
of the prognosis of cardiovascular diseases, a variety of 
malignancies, autoimmune diseases, and chronic infec-
tions like tuberculosis [18].

The lymphocyte to the C-reactive protein ratio (LCR) 
is another marker linked with severity of the disease [7]. 
LCR is utilized as a systemic inflammatory mediator 
predicting the mortality and prognosis in patients with 
malignancies like colorectal and gastric carcinoma [19]. 
Sufferers of malignancies with low pre-operative LCR 
reported to have declined in prognosis as compared to 
patients with high pre-operative LCR [19]. In our study, 
we aimed to utilize all these hematological and biochem-
ical parameters in predicting the prognosis and mortal-
ity in patients of COVID-19. The study focused on all 
the hospital admissions, severity of disease with length 
of hospital stay, and the correlation amongst them.

2. Materials and methods

The study was conducted as a single centered, retro-
spective, observational study, started from 27 February 

till 30 June 2020, and including all patients who were 
diagnosed as COVID-19 positive via Polymerase Chain 
Reaction (PCR). The outcomes of the disease were 
followed along with the hospital course at the time of 
analysis. Out of the total 191 patients admitted, 106 
were recovered and discharged with negative PCR for 
COVID-19, 41 patients who remain asymptomatic 
were discharged for home isolation without PCR 
being negative. A total of 44 deaths occurred due to 
COVID-19, out of whom 19 patients were admitted to 
ICU for critical care management and ventilators.

The following hematological parameters were used 
to determine the severity of the disease and predict-
ing the outcomes:

2.1. Neutrophil to lymphocyte ratio (NLR)

It was first created and used by Sato, et al. in the 
chemotherapeutic response of esophageal carcinoma 
in 2012 [20]. We calculated NLR by dividing the 
relative percentage of neutrophils by lymphocytes. 
Normally, it should be below 3, but a ratio of above 
3 signifies acute stress, and a ratio of more than 9 
signifies sepsis. But variability occurs in populations 
regarding the cut-off value of NLR with some studies 
suggesting a cut-off value of 4 [1].

2.2. Lymphocyte to monocyte ratio (LMR)

It was calculated by dividing absolute lymphocyte 
count (x103 cells/uL) with absolute monocyte count 
(x103 cells/uL) [17]. The normal range is 3–9 with 
variability amongst populations [4].

2.3. Platelet to lymphocyte ratio (PLR)

It was calculated by dividing absolute platelet counts 
(x103 cells/uL) with absolute lymphocyte count (x103 

cells/uL), which usually lies in between 50 and 150 
but subjected to variability amongst populations [4].

2.4. Lymphocyte to C-reactive protein ratio (LCR)

This marker was calculated by dividing the absolute 
lymphocyte count (number/uL) with CRP levels (mg/ 
dl) [19]. The usual values of CRP were calculated in 
our laboratory as g/dL; hence, it was converted 
into mg/dl and lymphocytes (x103 cells/uL) were 
also converted into absolute counts (number/uL) 
before calculating this ratio.

2.5. Statistical analysis

The statistical analysis was conducted by the 
Statistical Package for the Social Sciences (SPSS ver-
sion 25.0). All continuous variables were described as 
both mean & standard deviation as well as median & 
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interquartile range. The means were then compared 
using both independent sample t-test and Mann– 
Whitney U-test, and amongst them, the p-value was 
considered more significant according to Levene sta-
tistics. The comparison of categorical data was done 
either using the Chi-square test or Fisher’s exact test 
according to the limitation of data. In a paired sample 
t-test, each subject or entity was measured twice, 
resulting in pairs of observations (such as the pro-
gress of labs before and after treatment). A p-value of 
<0.05 was considered statistically significant. All the 
highly significant values were rounded off as <0.001.

3. Results

The mean age of the study population was 
52.65 ± 16.13 with females slightly younger than 
males (P = 0.232). The most common age group has 
been 50–75 years with two-thirds of them being 
males (P = 0.469). The majority of the patients were 
having mild to moderate symptoms hence admitted 
in isolation ward (68.07%), while rest 31.93% having 
a severe disease were admitted in the Intensive care 
unit (ICU). The length of the hospital was signifi-
cantly more in ICU patients (P = 0.001) as shown in 
Table 1. The descriptive statistics of admitting labora-
tory investigations are given in Table 2.

Amongst the patients admitted in the ward vs in 
ICU, there were significant differences in mean 
hemoglobin (P = 0.003), total leukocyte count 
(P = 0.001), absolute neutrophil and lymphocyte 
counts (P < 0.001), absolute monocyte count 
(P = 0.019), NLR and LMR (P < 0.001), PLR and 
LCR (P = 0.002), as shown in Table 3. Amongst the 
deceased patients, there was significant leukocytosis 
(P < 0.008), neutrophilia and lymphopenia 
(P < 0.001), increased NLR (P = 0.001), decreased 
LMR (P < 0.001), increased PLR (P = 0.017), and 
decreased LCR (P = 0.003), as shown in Table 4.

A receiver operating characteristic (ROC) curve 
obtained for the above parameters showed NLR 
(AUC: 0.841, PPV: 83.6%) and PLR (AUC: 0.703, 
PPV: 81.8%) for ICU patients, while NLR (AUC: 
0.860, PPV: 91.1%) and PLR (AUC: 0.677, PPV: 
87.5%) for the deceased patients had significant accu-
racy in predicting the disease severity of COVID-19 
as shown in Table 2 as well as Figures 1 and 2. LMR 
and LCR were found inversely related to the severity 
of the disease.

4. Discussion

In this study majority of individuals included in our 
study population reported ages above 50 years with 
a study population of 54 individuals comprising 
a majority of males. In our study, we detected ele-
vated counts of neutrophils (neutrophilia) but in 

contrast, low lymphocyte counts (lymphopenia) thus 
resulting in an elevated ratio of neutrophil-to- 
lymphocyte ratio in critically ill suffering for corona-
virus disease 19 (COVID-19) coinciding with out-
comes of several studies [6–8,11,21–25]. In our 
study, we also detected significantly high counts of 
neutrophils and lowest counts of lymphocytes along 
with prominent elevation of neutrophil-to- 
lymphocyte ratios among patients with refractory 
disease admitted to intensive care units and deceased 
patients when compared with patients in isolation 
wards and at initial phases of disease synchronizing 
with detections of numerous studies [6–8,21–25]. 
Total leukocyte count (TLC) was significantly ele-
vated in patients who are critically infected or 
deceased in comparison with patients in isolation 
wards or recovered correlating with findings of coun-
table studies [6–8,21–25]. Prominently elevated levels 
of neutrophil-to-lymphocyte ratio in deceased 
patients were detected in our study rendering NLR 
as a predictor of mortality thus independent para-
meter for prognosis among sufferers of coronavirus 
disease (COVID-19) this outcome detected in our 
study coincides with results and findings of several 
studies [6–8,21–25]. In our study median of patients 
residing within isolation wards and median of 
patients under critical condition is in similar accord 
in comparison with a study conducted in similar 
patterns thus coinciding with our findings 
[6,7,11,21–25].

In our study, elevated count of platelets (thrombo-
cytosis) was detected in patients of coronavirus dis-
ease (COVID-19) at time of initial phase of infection 
(admission) and critical phase of infection (intensive 
care unit) and death as compared with patients in 
isolation wards or recovered synchronizing with out-
comes of countable studies [11]. In contrast, a decline 
in counts of lymphocytes (lymphocytopenia) was 
detected in patients of critical phase thus resulting 
in predominant high levels of platelet-to-lymphocyte 
ratio among sufferers under treatment in intensive 
care units or deceased as compared with sufferers in 
their initial phase of infection (admission) or residing 
in isolation wards thus proving platelet-to- 
lymphocyte ratio as one of independent mediator 
predicting prognosis and mortality in critically ill 
sufferers correlating with the outcome of another 
study [11]. The means of platelet-to-lymphocyte 
ratio detected among patients under treatment in 
the isolation ward and intensive care units coincide 
with the means of the study mentioned above [11].

In our study, elevated counts of monocytes and 
decreased counts of lymphocyte (lymphocytopenia) 
were detected among patients under treatment in inten-
sive care units or deceased as compared with patients 
admitted at recent intervals or in isolation wards coin-
ciding with findings of negligible study [26]. Increased 
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monocytes and decreased lymphocytes result in 
decreased lymphocyte-to-monocyte ratio among 
patients of ICU or deceased thus rendering declined 
ratio of lymphocyte-to-monocyte as an indicator of 
poor prognosis and increased chances of mortality 
among patients suffering from coronavirus disease cor-
relating with few studies [26]. The mean value of the 
lymphocyte-to-monocyte ratio coincides with the mean 
of another study calculating LMR in coronavirus disease 
patients [26].

Elevated levels of C-reactive protein and decrease in 
lymphocyte count (lymphocytopenia) were observed 
within outcomes of study resulting in declined lym-
phocyte-to-C reactive protein ratio (LCR) within 
patients critically ill or deceased as compared to out-
comes of patients in isolation wards or recovered coin-
ciding with results of a countable study [7]. A decrease 
in the lymphocyte-to-C reactive protein ratio is sugges-
tive of poor prognosis and potential mortality among 
sufferers of coronavirus disease (COVID-19) [7].

5. Conclusions

The inflammatory markers and hematological para-
meters are a good guide for predicting the severity 
and disease outcome, but the in-hospital manage-
ment causing changes to these parameters are not 
predictory to overall mortality or therapeutic benefits, 
hence these parameters are limited for initial survey 
only till further extensive studies take place on fol-
low-up laboratory investigations. The hematological 
markers known to be elevated in the current pan-
demic were NLR and PLR, but LMR and LCR were 
considered to be of a lesser concern, however, they 
are directly correlating with disease severity in our 
study. NLR and PLR are more likely to be elevated in 
severe disease as well as LMR and LCR are inversely 
correlating with disease severity and mortalities.
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Table 1. Showing Demographic data of the study population.
S. 
no

Table 1: Demographic data of the study population 
(n = 191). p-Value

1 Mean age in years 52.65 ± 16.13 -
Median (IQR) 55.00 (39.00–65.00)
Males (n = 128) Mean: 

54.04 ± 15.68 Median: 
55.50 
IQR: 

(43.50–67.00) 0.232* 
0.300**

Females (n = 63) Mean: 49.68 ± 16.93
Median: 54.00 IQR: 

(38.00–64.50)

2 Age groups 
(M: males, F: 
females)

0–50 51–75 >75 0.469^

80 

(41.88%)
103 (53.92%)
08 (4.18%)
M: 54, F: 26
M: 67, F: 36
M: 7, F: 1

3
Confirmation of diagnosis
Nasopharyngeal swab (PCR): 86 (45.02%)
-
Oropharyngeal swab (PCR): 105 (54.97%)

4
Travel history
Positive: 24 (12.56%) Negative: 79 (87.43%)
-

5
Occupation
Medical: 19 (9.94%) Non-medical: 82 (90.05%)
-

6
Hospital stay
Isolation ward: 130 (68.07%) 

Males: 84 (64.6%), Females: 46 (35.4%) 
Intensive care unit: 61 (31.93%) 
Males: 44 (72.1%), Females: 17 (27.9%)

0.676”
7

Length of Hospital stay
Mean
Median
IQR
Range
-
All patients
9.18 ± 5.80
7.00
6.0–11.0
2–31
Ward
7.29 ± 3.90
7.00
4.0–9.0
2–22
0.001* 

0.001**
ICU
12.35 ± 7.04
11.50
7.0–17.0
2–31
Recovered
8.98 ± 6.20
7.00
5.25–10.75
2–31
0.604* 

0.235**
Deceased
9.78 ± 4.51
9.00
6.0–13.0
2–18

8
Recovered patients: 55.49% (n = 106)

Mean no. of PCR performed: 3.72 ± 1.12
-
Home isolation after only 1 PCR
41 (21.46%)
No. of deceased patient
44 (23.03%)
* indicates p-Value calculated by independent sample t-test. 
“ indicates p-Value calculated by chi-square test. 
^ indicates p-Value calculated by fisher’s exact test. 
** indicates p-Value calculated by Mann-Whitney U test. 
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Table 2. Showing descriptive laboratory investigations at admission amongst the patients of COVID-19.
Table 2: Descriptive laboratory investigations at admission amongst the patients of COVID-19 (n = 191).

# Laboratory investigations Mean ± SD 95% confidence interval (CI) Median Interquartile range (IQR)

1 Hemoglobin 12.73 ± 2.31 12.24–13.22 12.90 11.20–14.30
2 MCV 81.77 ± 8.49 79.95–83.59 83.00 77.00–87.00
3 Platelets 249.21 ± 107.89 226.22–272.21 226.00 185.00–300.00
4 TLC 10.26 ± 7.09 8.75–11.78 8.10 5.60–11.60
3 Neutrophils (%) 70.58 ± 15.22 67.34–73.83 72.00 61.00–83.00

Lymphocytes (%) 20.75 ± 12.95 17.99–23.51 20.00 9.00–30.00
Monocytes (%) 6.83 ± 3.08 6.18–7.49 6.00 5.00–9.00
Eosinophils (%) 1.50 ± 2.03 1.07–1.94 1.00 0.00–2.00
Basophils (%) 0.10 ± 0.34 0.03–0.17 0.00 0.00–0.00

5 NLR 6.66 ± 7.50 5.05–8.26 3.70 2.00–9.33
Ward 

ICU (cut off: 5.48) 
Recovered 
Death (cut off: 5.67)

AUC: 0.159 
0.841 
0.140 
0.860

CI: 0.076–0.242 
0.758–0.924 
0.065–0.216 
0.784–0.935

S.E: 0.042 
P < 0.001 
S.E: 0.039 
P < 0.001

PPV: 83.6% 
NPV: 68.8% 
PPV: 91.1% 
NPV: 54.8%

6 LMR 3.15 ± 1.66 2.79–3.50 3.00 1.90–4.25
Ward 

ICU (cut off: 2.85) 
Recovered 
Death (cut off: 2.05)

AUC: 0.773 
0.227 
0.813 
0.187

CI: 0.672–0.875 
0.125–0.328 
0.716–0.910 
0.090–0.284

S.E: 0.052 
P < 0.001 
S.E: 0.050 
P < 0.001

PPV: 39.0% 
NPV: 13.0% 
PPV: 42.9% 
NPV: 10.2%

7 PLR 190.01 ± 123.74 163.64–216.39 147.55 105.82–231.87
Ward 

ICU (cutoff: 193.40) 
Recovered 
Death (cutoff: 201.16)

AUC: 0.297 
0.703 
0.323 
0.677

CI: 0.170–0.423 
0.577–0.830 
0.175–0.472 
0.528–0.825

S.E: 0.065 
P = 0.002 S.E: 0.076 
P = 0.013

PPV: 81.8% 
NPV: 65.6% 
PPV: 87.5% 
NPV: 48.4%

8 LCR 2152.22 ± 4833.10 1090.27–3214.17 192.10 54.32–961.01
Ward 

ICU (cut off: 177.07) 
Recovered 
Death (cut off: 84.55)

AUC: 0.794 
0.206 
0.839 
0.161

CI: 0.693–0.894 
0.106–0.307 
0.741–0.937 
0.063–0.259

S.E: 0.051 
P < 0.001 
S.E: 0.050 
P < 0.001

PPV: 34.2% 
NPV: 13.6% 
PPV: 35.7% 
NPV: 7.4%

9 CRP (n = 83) 112.39 ± 106.19 89.20–135.57 86.40 16.00–176.00
10 LDH (n = 53) 578.83 ± 385.67 472.52–685.13 439.00 277.50–800.50
11 Ferritin (n = 57) 689.54 ± 753.07 489.72–889.35 316.46 125.27–953.26
12 Procalcitonin (n = 29) 4.56 ± 14.84 −1.08–10.20 0.30 0.05–1.21
13 Troponin I (n = 17) 128.26 ± 161.80 45.07–211.45 27.70 8.40–234.30
14 Pro-BNP (n = 13) 23,630.23 ± 59,035.61 −12,044.63–59,305.05 4224.10 402.15–15,509.10
15 ESR (n = 8) 78.25 ± 42.71 42.54–113.95 90.00 30.00–119.50
16 D-Dimer (n = 14) 2.61 ± 2.62 1.09–4.12 1.53 0.57–3.92

NLR: neutrophil to lymphocyte ratio, LMR: lymphocyte to monocyte ratio, PLR: platelet to lymphocyte ratio, 
LCR: lymphocyte to C-reactive protein ratio, CRP: C-reactive protein, MCV: mean cell volume, TLC: total leukocyte count, LDH: lactate dehydrogenase, BNP: 

brain natriuretic peptide, ESR: erythrocyte sedimentation rate. 
AUC: area under curve, CI: 95% confidence interval, S.E: standard error of mean, P: probability, PPV: positive predictive value, NPV: negative predictive value. 

Table 3. Showing a comparison of initial laboratory investigations amongst the patients of COVID-19.
Table 3: Comparison of initial laboratory investigations amongst the patients of COVID-19.

# Laboratory investigation

Ward (n = 130) ICU (n = 61)

p-Value

(Ward n = 130) (ICU n = 61)

p-ValueMean ± Standard deviation Median (Inter-quartile range)

1 Hemoglobin (g/dl) 13.26 ± 2.31 11.78 ± 2.00 0.003* 13.35 (11.72–14.90) 11.90 (10.60–13.30) 0.004^

2 MCV (fL) 83.56 ± 7.38 78.43 ± 9.50 0.013* 84.00 (80.00–88.67) 80.50 (73.50–85.50) 0.016^

3 Platelets (109/L) 236.64 ± 77.84 271.93 ± 146.40 0.145* 224.00 (185.25–275.00) 244.00 (182.00–334.00) 0.410^

4 TLC (109/L) 8.06 ± 4.22 14.24 ± 9.28 0.001* 6.85 (5.30–9.17) 11.10 (7.80–17.90) <0.001^

Neutrophils (%) 64.91 ± 14.86 80.83 ± 9.52 <0.001* 66.00 (56.25–74.75) 83.00 (75.00–88.00) <0.001^

Lymphocytes (%) 25.96 ± 12.54 11.35 ± 7.11 <0.001* 26.00 (18.25–33.75) 9.00 (6.00–17.00) <0.001^

Monocytes (%) 7.41 ± 2.92 5.80 ± 3.15 0.019* 6.00 (6.00–10.00) 5.00 (3.00–7.00) 0.009^

Eosinophils (%) 1.48 ± 1.95 1.54 ± 2.21 0.886* 1.00 (0.00–2.00) 1.00 (0.00–3.00) 0.674^

Basophils (%) 0.12 ± 0.33 0.06 ± 0.35 0.433* 0.00 (0.00–0.00) 0.00 (0.00–0.00) 0.173^

5 Neutrophil to lymphocyte 
ratio

4.01 ± 4.24 11.43 ± 9.60 <0.001* 2.45 (1.54–4.21) 9.77 (4.52–14.50) <0.001^

Lymphocyte to monocyte 
ratio

3.67 ± 1.65 2.20 ± 1.20 <0.001* 3.45 (2.49–4.72) 2.00 (1.20–2.80) <0.001^

Platelet to lymphocyte ratio 152.60 ± 74.16 257.60 ± 162.71 0.002* 134.22 (105.41–184.58) 224.76 (140.64–349.61) 0.002^

Lymphocyte to CRP ratio 3212.26 ± 5808.90 408.29 ± 1333.01 0.002* 391.95 
(140.00–4494.23)

68.43 (40.32–158.89) <0.001^

6 CRP (mg/L) 75.84 ± 89.30 173.70 ± 105.21 <0.001* 35.40 (7.10–115.60) 152.30 (105.10–276.30) <0.001^

7 LDH (U/L) 454.25 ± 339.89 821.05 ± 360.35 0.001* 353.00 (261.00–567.00) 806.00 (563.26–975.75) <0.001^

8 Ferritin (ng/mL) 492.44 ± 631.51 1083.73 ± 835.79 0.011* 204.73 (116.61–592.48) 907.50 
(360.11–2000.00)

0.012^

9 Procalcitonin (ng/mL) 0.23 ± 0.43 5.46 ± 16.22 0.484* 0.06 (0.02–0.06) 0.39 (0.06–2.07) 0.112^

* indicates P-value calculated by independent sample t-test. ^ indicates P-value calculated by Mann-Whitney U test. 
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