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Ny W7 :{e3ll Background: The severity of COVID-19 could be evaluated by examining several blood parameters

mainly white blood cell (WBC) count, granulocytes, platelet, and novel hemocytometric markers
neutrophils to lymphocyte ratio (NLR), platelet-to-lymphocyte (PLR),lymphocyte to monocyte ratio (LMR) and biochemical
parameters such as CRED-dimer, Serum ferritin, LFT, KFT etc. Methods and Material: The present study has been carried out
on 100 RTPCR confirmed covid-19 patients over a period of one year from July 2021 to June 2022. Clinical features,
investigations, and history of associated risk factors were extracted from case records.Samples were processed in Medonic M
series five part haematology analyzer.SELECTRA PRO M and ARCHITECT plus machine was used for LDH, AST, ALT,C-
reactive protein (CRP),Serum creatinine and serum urea.Samples for electrolytes were processed in INNOLYTE MACHINE. The
sample for D-dimer and PT INR were processed in STA SETELLITE Max haemostasis analyser. Samples for procalcitonin were
processed in CARDIAMARKER HIA-1200 machine.Chi squre test was used for analyzing significant correlation among
different parameters and covid-19 severity.P value<0.05 was defined as statistically significant for all statistical test.
Statistical analysis used: Retrospective observational study Results: Among 100 RTPCR confirmed cases,40,36,20 and 4 were
mild, moderate, severe and critical respectively.Total total neutrophils count significantly raised in critical patients(p
value<0.05) while absolute lymphocyte count was significantly decreased in critical patients(p value<0.05).NLR was
significantly raised in critical patients and LMR,PLR were also significantly related to disease severity. CRES .ferritin and D-
dimer were significantly raised in critical patients(p value<0.05).Besides above parameters, Serum LDH,Serum
electrolytes, AST,AL,.PT-INR were also raised in critically ill patients(p value <0.05). Conclusions: The severity of COVID-19 can
be identified at an early stage by following the different routine biochemical marker levels and subsequently improve
prognosis.
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INTRODUCTION

Coronavirus disease 2019 causing severe acute respiratory
syndrome has rapidly evolved into a global pandemic
effecting more than 190 million individuals worldwide. China
on December 31, 2019, reported on a cluster of cases suffering
from severe pneumonia of unknown cause in Wuhan, Hubei
province [1].

More than 190 million people worldwide are affected by this
pandemic.Several health problems were associated with
COVID-19 infection including; dry cough, fever, fatigue,
headache, haemoptysis, diarrhoea, dyspnoea, and
lymphopenia [2,3]. Moreover, rhinorrhoea, sneezing, and sore
throat was found as unique clinical features[4]. SARS-CoV2is
single-strand positive RNA virus with a large genome
(30kb).The virus has club shaped spikes that are visible as a
solar corona under the electron microscope; hence the name
corona virus. It attaches to the angiotensin-converting enzyme
receptors(ACE2)[5] via the spike protein and enter into the
host cell.ACE2 receptors are located in the lungs,
nasopharynx, heart, kidneys, liver, intestines, vascular
endothelium, testicle, and also in cortex, especially in
cardiovascular reregulatory area of the brain stem.[8,7]. It has
been estimated that the median incubation period (the period
from exposure to the appearance of the symptoms) for COVID-
19 is between 2 and 14 days[8]. Comparison of

haematological and biochemical parameters between mild
and severe cases of COVID-19 showed significant differences
in interleukin-6(IL-6), D-Dimer, glucose (GLU), thrombin time
(TT), fibrinogen (FIB) and C-reactive protein (CRP)[9].
Coagulopathy like disseminated intravascular coagulation,
sepsis induced coagulopathy (SIC), local microthrombi,
venous thromboembolism(VTE), arterial thrombotic
complications, and thromboinflammation have been
associated with COVID-189.

Complete blood count(CBC) including total leukocyte
count(TLC) and neutrophil to lymphocyte ratio(NLR) are
indicators of the systematic inflammatory response that are
being widely investigated as predictor of severity of covid-19
pneumonia(10).Lymphocyte and eosinophil counts, which are
indicators of inflammation, have also been widely used for
predicting severity in covid-19 patients(11,12).The present
study was conducted to investigate alteration in blood
parameters including NLR (Neutrophil to Lymphocytes ratio)
to predict the severity and mortality in COVID-19 pandemic.

AIMS:

1. To study the pattern of alteration in haematological and
biochemical parametersin COVID-19 patients.

2. assess the role of above parameters as markers for early
prediction of severity among COVID-19 patients
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MATERIAL & METHODS

The present study has been carried out on 100 RTPCR
confirmed covid-19 patients in BRD Medical College,
Gorakhpur,Uttar Pradesh. Case records and investigations,
clinical features and history of associated risk factors where
extracted from case records and other informations provided
by covid hospital BRD, Medical college U.P has been
analysed. Data available included haematological
profile, biochemical markers and coagulation profile in the
record of patients hospitalised for COVID -19.Characteristics
of each patient was collected on excel sheet and analysed on
various end points and outcomes. Apart from ascertaining the
current COVID-19 status and routine blood investigations,
chest x-ray, will be recorded on excel sheet and were
analysed.

Sample Processing Procedure-:

At the time of admission 5 ml venous blood samples were
collected in the EDTA anticoagulant vacutainer. Then samples
were processed in Medonic M series five part haematology
analyzer. Haemoglobin(Hb), Haematocrit (HCT), Red blood
cell count (RBC), Mean corpuscular volume (MCV), Mean
corpuscular haemoglobin (MCH), Mean corpuscular
haemoglobin concentration (MCHC), Red cell distribution
width (RDW), WBC, Neutrophils (absolute count),
Lymphocytes (absolute count),Monocytes(absolute count),
Platelet count and MPV was noted and presented as a range,
mean, median and standard deviation. 5 ml venous blood
sample for biochemical parameters such as Serum
electrolytes such as Serum sodium, Serum potassium ,
LDH,ASTALT, Creactive protein (CRP) and Serum Ferritin
were collected in plane (red-top) vial and for D-dimer, PT INR
in blue-top(sodium citrate) vial. The samples for LDH, AST,
ALT,C-reactive protein (CRP),serum creatinine and serum
urea were processed in SELECTRA PRO M and ARCHITECT
plus machine. Samples for electrolytes were processed in
INNOLYTE MACHINE. The sample for D-dimer and PT INR
were processed in STA SETELLITE Max haemostasis
analyser. Samples for procalcitonin were processed in
CARDIAMARKER HIA-1200 machine.

RESULT

In above study total 100 RTPCR confirmed cases were taken.
Mean age of patients were 45 years. Male to female ratio was
6.1:1 with 86 cases (86%) were being males.. This male
preponderance was to be associated with greater outdoor
exposure.The most common symptoms presenting symptoms
was coughing(62%).The other common symptoms were
dyspnea (40%),expectoration(32%),and fever(18%). Diabetes
mellitus was the most common comorbidity associated with
majority of the cases,that were 50 cases (50%). Other most
common associated comorbidity was hypertension was seen
in 48 cases (48%). Majority of the cases that were 40 cases
(40%), were found to be in mild category followed by 36 cases
(36%) in moderate category,20 cases in severe category(20%)
and rest of the cases that were 4 cases(4%) fall in critical
category. The WBCs were significantly increased (p-
value=0.000005) in critical patients(10x10°/L)as compared to
mild patients(6.94x10°/L). The absolute neutrophils count was
significantly increased in critical patient(8.09x10°/L)
compared to severe(7.98x10°/L) and moderate
groups(7.52x10°/L)(p-value=0.00001).The lymphocyte count
was decreased in critical patients(0.89x10°/L) compared to
mild patients(2.11x10°/L)(p-value=0.55). Our study showed
correlation of Platelets count with covid-19 disease severity. As
the severity of Covidl9 cases was increased, platelets count
was decreased comparatively. Lowest value of platelets was
recorded in critically ill 4 cases that was 162(10°/L)( p-value <
0.00001). The small difference in the haemoglobin level was
observed which indicates no significant association wiyh the
severity of diseases(p-value= 0.88).The MCH was also
observed similar across the different comparative groups (p-
value=0.10). Similarly MCHC was also not elevated with the

severity of the disease (p-value=0.42). ESR was significantly
increased in critical patients (92mm/hr) as compared to mild
patients (50mm/hr).(p- value=0). In our study , S.electrolyte
such as S. potassium was significantly higher in critical
patients as compared to mild, moderate and severe
patients(p- value =0.0002).However, there was no significant
difference observed in serum sodium levels in various
groups(p-value=0.2). Besides, the levels of AST and ALT was
significantly higher among the critical group as compared to
other groups(p-value<0.05). However, there was no
significant difference observed in Direct Bilirubin and
Indirect bilirubin levels in various groups(p-value>0.05). Pro-
calcitonin levels were significantly higher among the critical
group as compared to other groups(p-value =0.01).Further
the levels of LDH was significantly higher in critical patients as
compared to other groups (p-value=0).The levels of urea and
creatinine were showed significant association with disease
severity(p value<0.05). NLR ratio was also increased as
severity was increased. Highest value of NLR was recorded in
critically ill 4 cases i.e. 9.03 as compared to others group(p-
value < 0.00001). Lowest value of LMR was recorded in
critically ill 4 cases that was 4.40 as compared to others
group(p-value < 0.00001).CRP and D-dimer levels was
significantly raised in critical patients(p value<0.05).
Prothrombin time was significantly increased in critical
patients(15.26 second) as compared to others group)(p-
value=0.0007). INR showed significant relation with diseases
severity. In critical cases it was higher(l.6second) as
compared to mild(0.9 second), moderate (l.lsecond) and
severe(l.3second) cases(p-value=0.04). Ferritin were found
to increase in critical cases(1260 ng/ml) (p- value<0.00001).
Our study showed significant correlation between severity of
Covid-19 and Ferritinlevel .

DISCUSSION

The hematological parameters consist of hemoglobin,
leukocytes, and platelets and their subtypes with derived
indices. During the disease, these parameters and changes in
their values can help in disease monitoring. Also, some
hematological parameters or a combination of them can be
used to predict severity or outcome. In our study, we observed
that the patients who developed moderate to severe disease
and required critical care support were a decade older than
the patients with milder disease severity. This can be
attributed, in part, to the presence of co.morbidities in the
higher age groups. In our study, most common age group
which were affected by Covid-19 were 18-64 years. In our study
out of 100 Covid-19 cases, in majority, 86 males were affected
which were 86% of the cases while females were less in
number which were 14 and contributed to the 14% of the
cases. This is in accordance with the study done by Kaur G et
al” reported that most common gender affected by Covid-19
was male that were 797 in number which was 86.2% of the total
cases while Females were less in number that were 132 which
was 13.8% of the total cases. In our study, most common
presenting symptom of Covid-19 patients was cough in 62
cases (92%). The other common symptoms were dyspnea
(40%),expectoration(32%),and fever(18%). Our study results
of presenting symptoms of Covid-19 patients correlate well
with the study of Yanli Li et al.They reported that most
common symptoms was cough in 55.6%. Most common co-
morbidity associated with Covid-19 cases was diabetes
mellitus which was 50%. followed by other most common
comorbidity hypertension which was 48%. Our results of
association of comorbidity to Covid19 patients correlate well
with the study of Waris et al. They reported that diabetes
mellitus was the most common co-morbid condition that was
51.4% which was associated with Covid-19 patients followed
by hypertension which was 50.4%. In hematological
parameters,the absolute neutrophils count was significantly
increased in critical patient (8.09x10°/L) as compared to
severe(7.98x10°/L) and moderate groups (7.52x10°/L).The
lymphocyte count was 0.89x10°/L in critical patients and in
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mild patients it was 2.11x10°/L. Absolute monocytes count was
0.22x10°/L in critical patients and it was 0.26 in mild patients.
The median platelets count was low (162x10°/L) in critical
patients as compared to others group. Waris et al [2021]"
showed similar observation that absolute neutrophils count
was significantly increased in critical patient (8.78x10°/L) as
compared to severe(5.86x10°/L) and moderate groups
(6.09x10°/L).The lymphocyte count was 1.40x10°/L in critical
patients and in mild patients it was 1.92x10°/L. The median
platelets count was 165.06(x10°/L) in critical patients which
was low as compared to others group. Prothrombin time in
critical cases were 15.26 sec and in mild moderate and
severe cases, it was 12.25sec,12.78 sec,13.25 sec respectively.
INR was 1.6 in critical cases and in mild, mod, severe cases it
was 0.9, 1.1, 1.3 respectively. LUO et al[2021]" reported the
similar observation of PT AND INR.The median PT values in
critical cases were 13.05 sec and it was low as compared to
others group. Median INR value was 1.13 in critical cases, and
it was 1.01, 1.00, 1.05 in mild, moderate and severe cases
respectively. In our study, Serum electrolyte such as Serum
potassium was 6.4 mmol/L in critical cases and values of
serum potassium were 3.6 mmol/L,4.2 mmol/L and 4.8 mmol/L
in mild moderate and severe cases respectively. In LFT (Liver
function test) ~AST (aspartate transaminase) values in critical
cases was significantly raised (52.2U/L).ALT (alanine
transaminase ) values in critical cases was also raised (42.6
U/L) comparatively. S .LDH (lactate dehydrogenase ) median
level was higher (1680.4 U/L) in critical cases. The median
value of Cardiac marker such as CPK-MB was 27.5 U/L in
critical cases followed by severe, moderate and mild cases it
was 23.6 U/L,24.6 U/L,22.4 U/L respectively. Median value of
Pro-Calcitonin was 0.82 ng/ml in critical cases followed by
severe, moderate and mild cases it was 0.22 ng/ml,0.18 ng/ml
,0.02 ng/ml respectively. Median value of serum creatinine
was 1.4 mg/dl in critical cases followed by severe, moderate
and mild cases it was 1.00 mg/dl, 0.9 mg/dl ,0.8 mg/dl
respectively. Median value of serum urea was 50 mg/dl in
critical cases followed by severe, moderate and mild cases it
was 35 mg/dl,30 mg/dl 26 mg/dl respectively. Our study was
supported by the study of Pore MM et al [2021]" that
S.electrolyte such as S.potassium was 5.9 mmol/L in critical
cases.

In mild, moderate and severe cases the value of s. potassium
values were 3.2 mmol/L ,3.5 mmol/L and 4.2 mmol/L
respectively. In LFT (Liver function test) -AST (aspartate
transaminase) values in critical cases was higher 47.5 U/L as
compared to severe ,moderate and mild cases.ALT (alanine
transaminase ) values in critical cases was higher 33U/L as
compared to severe,moderate and mild cases. Serum LDH
(lactate dehydrogenase) median level was significantly
increased(1001U/L) in critical cases. The median value of
Cardiac marker such as CPK-MB was 41 U/L in critical cases
which was higher as compared to others group. Median value
of ProCalcitonin was 0.25 ng/ml in critical cases followed by
severe, moderate and mild cases it was 0.22 ng/ml, 0.20 ng/ml,
0.06 ng/ml respectively. Median value of serum creatinine was
1 mg/dl in critical cases followed by severe, moderate and
mild cases it was 0.96 mg/dl, 0.98 mg/dl, 0.9 mg/dl
respectively. Median value of serum urea was 42.5 mg/dl in
critical cases followed by severe, moderate and mild cases it
was 32 mg/dl, 34 mg/dl, 22 mg/dl respectively. NLR was found
to be high in severe and critical cases that was 6.50 and 9.03 in
severe and critical cases respectively. Rathod et al®® also
reported similar observation that NLR was high significantly
in critical cases that was 8 followed by severe cases which
had NLR 3.0ur study showed that LMR was low(4.40) in critical
cases as compared to others.Our observation was
accordance to the study done by Aly et al® who showed that
LMR was low in critical cases that was 2 than in severe cases
that was 3 comparatively. In our study, maximum CRP level
were found to be in critical cases(94mg/L) as compared to

mild, moderate and severe cases. Yatim et al” also showed
the similar observation that in critical patients CRP level was
raised significantly (161 mg/L) as compared to moderate and
severe cases. D-dimer level was maximum in critical cases as
compared to mild cases. In critical cases D-dimer level was
2640 ng/ml followed by 1560 ng/ml in severe cases, 830 ng/ml
in moderate cases and 180 ng/ml in mild cases. Our study was
accordance to the study of Rathod et al”® .They also showed
that D-dimer levels was associated with severity of Covid-19
cases. It was maximum in severe cases that was 1450 ng/ml
followed by, 740 ng/ml in moderate cases and 170 ng/ml in
mild cases. In our study we showed that association of ferritin
level with severity. It was found that ferritin level was
significantly high in critical COVID-19 patients. Ferritin level
was 1260 ng/ml in critical cases followed by 984 ng/ml in
severe cases, 480 ng/ml in moderate cases and it was 126
ng/ml in mild cases. F. Deng et al” also showed the similar
observation that ferritin level was higher in critical patients
that was 1715.8 ng/ml as compared to severe and moderate
cases that was 855.75 ng/ml and 370.70 ng/ml respectively.

CONCLUSION

To conclude, our study demonstrates a plethora of biomarkers
which could be utilized to accurately identify the
hyperinflammation and tissue damage reminiscent of
cytokine storm in COVID-19 patients so that timely, safe, and
effective therapies can be administered to prevent
progression and potentially reduce mortality.High NLR was
significantly associated with disease severity and mortality in
covid-19 patients in our study. NLR can be used as a early
warning signal for severe COVID-19 disease.There was
strong correlation between NLR, D-dimer, IL-6, pro-calcitonin
and ferritin.IL-6 emerged as the single best marker of disease
severity, however pro-calcitonin, LDH, Ddimer, FDP and NLR
could also predict severe disease with a good sensitivity and
specificity. The severity of COVID-19 can be identified at an
early stage by following the different routine biochemical
marker levels and subsequently improve prognosis. It is of
utmost importance if the most standard, non-invasive and cost
effective tests like CBC, coagulation and biochemical tests
could serve as a guide in determining disease severity for
judicious allocation of medical resources in developing
countries like India with limited funds and supplies for a
massive population in the midst of such a pandemic.
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Figure-1: Comorbidities Associated With COVID-19
Patients

Table-1: Correlation of Hematological Parameters With
Severity Of COVID-19

Parameters Mild Modera|Severe |Critical |P-
(median) (n=40) |te (n=20) [(n=4) value
(IQR) (n=36)
Hemoglobin |12.5 12.2 13.88 |13.95 0.88
(g/dl) (12.2-  [(11.5- |(11.72- |(12.20-

13.5) 13.65) |14.56) |14.2)
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Mean 27.22 |27.14 |29.54 |30.35 0.10 Serum 126|480 984 1260 |<0.05*
Corpuscular  [(24.62- |(24.44- |(24.62- |(25.52- ferritin(ng/ml)  {(86.5-|(430- (793- |(1189-
Hemoglobin [28.42) |(28.58) [30.92) |31.38) 182.5)|747.5) 1017) |1321)

(MCH)(pg) Table-4: Correlation Of Biochemical Parameters With

Mean 32.52 |[31.6 31.8 32.30 0.42 Severity Of COVID-19
Corpuscular  |(31.42- |(30.92- {(30.98- |(30.60-

Parameters(m [Mild |Moderate|Severe |Critical |p-

Hemoglobip 32.78) |31.78) |34.80) |[33.98) edian)IQR) |(n=40) |(n=36) |(n=20) |(n=4) |value
Concentration -
(MCHC)(g/dl) Serum sodium|[138.5 |139.4 142.8 139.7 |0.2
RBCs(million 4.2 24 238 4.62 087 (mmol/L) (137.5- |(138.2- (140.2- |(138.4-
colls/mma3) (4.1-4.4)| (4.2- (3.98-  |(4.32-4.78) 140.2) |140.7) 144.5) |146.2)
T 4 é) 5 '25) ’ ’ Serum 3.6 4.2 4.8 6.4 0.0002*
Moan 8243 (8378 8622 (8423 054 glc;}jtssmm(mm éSéZ)— (3.8-4.7) [(4.3-5.3) |(4.5-6.8)
Corpuscular  ((80.42- ((80.42- ((71.67- |(81.21- Aspariate 202 a2 185 522 o
Volume 84.78) [86.24) |99.23) |90.40) X
iy SO 06 | |w |9
Hematocrit 39.42 [38.65 |38.36 [42.28 0.38 ¢ .)( A 5) 4) 5) -5)
o Alanine 32.4 36.4 40.4 42.6 0.00001
(HCT)(%) (36.28- |[(37.44- |(35.22- |(38.22- . .
Transaminase [(20.5- |[(25.4- (36.8- (38.9-
42.20) [43.62) |43.28) |46.68)
Platalot 230 235 202 162 0.0002 (ALT)(U/L) 34.6) [38.6) 42.5) 48.2)
are'ets Y Lactate 2856 |560.5  |860.5 |1680.4 |0*

count(x109) (220-  [(226- |(183- |(151.5-

233) 272) 207) 166.5) Dehydrogenas|(262.8- |(465.3-  [(724.7- |(1287.2-

e(LDH)(U/L)  |380.2) |625.8) 1180.6) |1845.2)

MeanPlatelet |8.42 11.42 |8.42 8.82 0.98 Direct 0l 0.05 02 015 078
Volume(MPV) |[(7.28- [(4.88- |(7.78- |(8.12-9.54) e 1
) 8.78) 18.42) |9.28) ?Ijlrubm(mmol 80.21)- 500082)- (0.1-0.2) 801182)-
Erythrocyte |50 65 72 92 0* Indirect 022 |0.26 045 |0.40 [0.48
Sedimentation |(30-78) |(58-96) |(48-99) (65-110) bilirubin(mmol(0.18- [(0.25-  |(0.38-  [(0.35-
f::g}grss?) /L) 0.24) [042)  |0.54) |0.68)
CPK-MB(U/L) |22.4 24.6 23.6 27.5 0.00001
Prothrombin [12.25 |[12.78 |[13.25 |15.26 0.0007 (18.2- [(22.6- (21.4- (24.4- |*
time(sec) (11.76- [(11.88- |(12.50- |(13.25- * 24.8) |26.4) 25.7) 28.9)
12.50) |12.98) |13.62) |15.88) Procalcitonin( [0.02  [0.18 022 [0.82 [o.01*
International |0.9 1.1 1.3 1.6 0.04* ng/ml) (0.014- (0.12- (0.20-  |(0.52-
Normalised (0.82-1) ((0.9- (1.1-1.4)|(1.2-1.8) 0.06) [0.22) 0.24) 1.2)
Ratio(INR) 1.2) Serum 08 |09 1 14 [o.05*
Total 6.94 9.92 9.97 10 0.0000 creatinine(mg/((0.6-  [(0.7-1.1) |(0.7-1.3) |(0.9-1.6)
leucocytes (6.49- |[(8.78- |(8.08- |(9.05- 2% dl) 0.9)
count(109/L)  [7.67) 10.88) [9.98) 11.45) Serum 26 30 35 50 0.001*
Absolute 422 752 |7.98  |8.09 0.0000 Urea(mg/dl) |(20-28) [(25-36)  |(28-40) |(42-54)
neutrophils (4.20- [(7.38- |(7.45- |(7.04-9.04)|1*
count(109/L) [5.45) |7.82 |9.42) SpO2(%) 98 92 88 80 0.00006
Absolute 2.11 1.88 1.33 0.89 0.55 (97-99) |(90-93) (86-90) |(78-85) |*
lymphocytes  |(1.96- [(1.86- |(1.23- |(0.88-0.90)
count(109/L)  |2.76) 1.91) |1.36)
] ] - ] REFERENCES
Table-2: Derived Hemat°l°g1ca1 Ratios As Per The Seventy 1.  Wang C,Horby PWHayden FG et al. A novel coronavirus outbreak of global
Of The Disease health concern.Lancet(London, English).2020;395:470-73
- — 2. Huang C, Wang Y, Li X et al. Clinical features of patients infected with novel
Parameters |Mild |Moderate |Severe |Critical |P coronavirus in Wuhan, China. Lancet 2020 Feb 15; 395(10223): 497- 506
(median) (n=40) |(n=36) (n=20) |(n=4) -value 3. Doobay ME Talman LS, Obr TD et al. Differential expression of neuronal
(IQR) ACE2 in transgenic mice with overexpression of the brain renin angiotensin
system. Am ] Physiol Regul Integr Comp Physiol.2007; 292: R373-R381.
Neutrophil 2.03 3.99 6.50 9.03 <0.05 4. Assilri EA, Izl-Taw'lﬁq IA, f&léchbeeah l;AA Al-dRcﬂlgich I—IA,h Al-Hajjar S,Al-fB;]nak A,
_ - | _ * et al. Epidemiological, demographic, and clinical characteristics o cases
Lyn}phocyte (2-2.21) |(3.96-4.02)| (3-8) (7.99 of Middpie East resgpirctory syl?dr(lfme coronavirus disease from Saudi Arabia:
Ration(NLR) 10.04) A descriptive study. Lancet Infect Dis. 2013;13(9).
Lymphocyte |8.6 5.01 5.10 4.40 <0.05 5. Walls AC, Park Y], Tortorici MA et al. Structure, function, and antigenicity of
* the SARS-CoV-2 spike glycoprotein. 2-8674.
Morllocyte (8.22- (4.93-6.51) |(5.06- (3.12- 6. LuH.Drug treatment options for the 2019-new coronavirus (2019 CoV). Biosci
Ratio(LMR)  |8.76) 8.62) |6.16) Trends. 2020; 14(1).
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