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ABSTRACT

Background: Corona Virus Disease 2019 (COVID19) is a global pandemic, the outbreak of which started in China in December 2019.
Apart from the clinical symptoms and pulmonary computed tomography (CT) findings, several laboratory biomarkers also play an
important role in management of these patients so that immediate attention can be given to those with severe disease and critical illness. In
this study we tried to find the association of various laboratory biomarkers in COVID-19 patients, analyzed around the time of admission,
with the severity of the disease and outcome.

Methods: In this study 1048 COVID19 positive cases admitted in our hospital during the study period from April 2020 to October 2020
were included. The cases were clinically assessed based on the severity of the disease at the time of presentation and during the course in
hospital and categorized into 3 categories as Mild, Moderate and Severe according to our hospital protocol for management of COVID 19
patients. The clinical and laboratory data were retrieved from electronic medical records. The levels of various laboratory parameters at/
around the time of admission were compared with clinical categories, severity and outcome of the disease.

Result: We found a statistically significant association of severity and outcome of COVID-19 with various laboratory parameters. There
were significantly higher levels of D-dimer, LDH, CK, CRP, Sr Ferritin, cTnl, NT pro BNP, PCT, IL-6 and lower ALC in non survivors
compared to survivors and in severe disease compared to mild disease with a p value of <0.05.

Conclusion: In this study we propose that along with the initial clinical assessment, age and concurrent co-morbidities of COVID-19
patients which determine the need for their admission to ICUs, the initial assessment of several laboratory parameters is helpful in triaging
the patients who need intensive care so that proper allocation of resources can be done.

Keywords: COVID-19, Computed Tomography, Laboratory Biomarkers, Macrophage Activation Syndrome,
Severe Acute Respiratory Syndrome, SARS -CoV-2

done. There are previous studies which suggest that apart
from the clinical symptoms and pulmonary computed
tomography (CT) findings, COVID-19 patients showed
fluctuations in various laboratory parameters including
complete blood count (CBC) variables, cardiac and
coagulation parameters, renal and liver function tests, and
inflammation-related factors.** Laboratory biomarkers
play pivotal role in such cases so that immediate attention
can be given to those patients with severe disease and
critical illness. In this study we tried to find the association
of various laboratory biomarkers in COVID-19 patients,
analyzed around the time of admission, with the severity

Introduction

Corona Virus Disease 2019(COVID-19) is a global
pandemic, the outbreak of which started in China
in December 2019. It is a Severe Acute Respiratory
Syndrome (SARS) caused by highly infectious virus
which belongs to the family of Group 2B corona viruses
and named as Severe Acute respiratory Distress syndrome
Corona virus 2 (SARS-CoV-2). Most people with Corona
virus infectious disease-2019 (COVID-19) have mild to
moderate symptoms and recover after the appropriate
medical interventions. However, 15-32 % develops

severe or critical COVID-19 with a case-fatality rate of
1-15%.M7 Since the disease spreads rapidly and causes
high mortality in the vulnerable group, it is important
to triage these patients into those who need immediate
intensive care so that useful allocation of resources can be

of the disease and outcome.

Materials and Methods
This is a retrospective study conducted at our hospital
which included 1048 COVIDI19 positive cases confirmed
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by Reverse transcriptase- Polymerase Chain Reaction (RT-
PCR) (test performed on nasopharyngeal and oropharyngeal
swab samples, using the TagPath COVID-19 Combo Kit
from Thermo Fisher Scientific which is intended for the
qualitative detection of ORFlab, N and S genes of the
SARS-CoV-2 genome by RT-PCR), admitted during the
study period from April 2020 to October 2020. The cases
managed as outpatients and cases discharged against
medical advice without follow up were excluded from
the study. The cases were clinically assessed based on the
severity of the disease at the time of presentation and during
the course in hospital and categorized into 3 categories as
Mild (A & B1), Moderate (B2) and Severe (C) respectively
according to our hospital protocol for management of
COVID 19 patients (Table 1). Mild category was further
divided into A and B1 subgroups according to age and
presence of co-morbidities.

The clinical and laboratory data were retrieved from
electronic medical records. Laboratory biomarkers
included were D-dimer, Absolute lymphocyte count
(ALC), Lactate dehydrogenase (LDH), Serum ferritin
(Sr Ferritin), Creatinine kinase (CK), C- reactive Protein
(CRP), Troponin I(cTnl), N-terminal pro-B-type
natriuretic peptide (NT pro BNP), Interleukin-6(IL-6)
and Procalcitonin (PCT). D-dimer levels were estimated
by Siemens CA660 analyzer and results were reported as
pg/ml Fibrinogen Equivalent Units (FEU). Blood counts
were done by using Sysmex Advia 2120i analyzer. LDH
and CK were measured by using DIRUI CS-1300B Auto-
Chemistry Analyzer and Siemens Dimension EXL 200
Chemistry Analyzer respectively. Sr Ferritin, PCT, IL-6,
NT pro BNP were analyzed by Siemens ADVIA Centaur
XP Immunoassay System and c¢Tnl was determined by
using Triage MeterPro. CRP was determined by latex
agglutination method using CRP kit by RHELAX CRP
(Tulip Diagnostics, India). The levels of these parameters at/
around the time of admission were compared with clinical
categories and severity of the disease. Statistical analysis
was done using IBM-SPSS20.0 software. Continuous
variables were compared by Analysis of variance
(ANOVA) test. Categorical variables were expressed as
number (percentage) and compared by Chi square test. The
results with p value of <0.05 were considered significant.

Results

During the period from April 2020 to October 2020, among
the cases presented to the fever clinic and emergency
department at our institute, there were 2588 COVID19
positive cases confirmed by RT-PCR, of which 1048 cases
were admitted as inpatients and included in the study.
The remaining 1540 cases were excluded from the study
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since these cases were either managed as outpatients or
discharged against medical advice without follow up.
There were 749(71.5%) males and 299 (28.5%) females
(Figure 1). Males were commonly affected than females
with a Male to Female (M: F) ratio of 2.5:1. There
were 176(17%), 352 (34%) in category B1, 268(25%)
in category B2 and 252(24%) in category C (Figure
2). Age group ranged from 3 years to 89 years. Mean
age was 53.5yrs. There were 717(68.4%) patients with
associated co-morbid conditions like Diabetes Mellitus
(DM), Systemic Hypertension (SHT), Chronic kidney
disease (CKD), Coronary artery disease (CAD), Chronic
pulmonary diseases, Hypothyroidism, Tuberculosis (TB)
and Malignancy etc. DM was the commonest co-morbidity
which was seen in 512(71.4%) of patients, followed by
SHT in 415 (57.8%) and CAD in 146 (20.4%) patients.
There was statistically significant association between
disease severity and patient age, sex, presence or absence
of co-morbidities, mean levels of D-dimer, ALC, LDH,
CK, CRP, Sr Ferritin, cTnl, PCT, NT pro BNP and IL-6
(p= <0.05) (Table 2-4). Severity was significantly higher
in males, in elderly patients and those with associated co-
morbid conditions. The severe cases showed significantly
higher levels of D-dimer, LDH, CK, Sr Ferritin, CRP, PCT,
c¢Tnl, NT pro BNP and IL-6 and lower ALC (Table 3-4).
In our study we found that even within the mild category,
there was significant difference in various lab parameter
levels between Category A and Category Bl (Table 3-4).
Mortality was seen in 106 (10.1%) patients during the
study period. The mortality was significantly higher in
Category C (58.7%) compared 0.4% in category B2. There
was no mortality in category A and category B1 patients.
The mortality in patients with associated co-morbidities
was 12.8% compared to 4.2% in those with no associated
co-morbid conditions. Among the non survivors, 60.4%
patients had two or more associated co-morbid conditions.
We also found significant difference in mean age, presence
or absence of co-morbidities, mean levels of D-dimer,
ALC, LDH, CK, CRP, Sr Ferritin, ¢cTnl, PCT, NT pro
BNP and IL-6 between non survivors and survivors. The
non survivors were predominantly elderly males and had
significantly high levels of D-dimer, LDH, CK, Sr Ferritin,
IL-6, CRP, PCT, ¢Tnl and NT pro BNP and lower ALC
compared to survivors (Table 5 - 6).

Discussion

COVID-19 is a systemic disorder affecting multiple organs.
(21 The main pathological changes of COVIDI9 are lung
and immune system damage.® The pathological features
of COVID-19 in lung include diffuse alveolar damage
with cellular fibromyxoid exudates, desquamation of
pneumocytes and hyaline membrane formation, pulmonary
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Table 1: Clinical criteria for categorization of COVID-19 patients.

Age <60 years, Oxygen saturation (SpO,) >/= 94% in room air (RA), stable vital signs, and no associated

co-morbidities.

Patient’s age >60 or <2 years and/or with associated co-morbidities* and (SpO,)>/= 94% in RA with stable

vital signs.

If on RA, respiratory rate (RR) >24/min or SpO, 90-93%, if on Oxygen (O,) requiring <5 litre/minute ¢
40%Fio2) to maintain SpO2 >90%.

If on RA, SpO,< 90%, if on O, requiring >5 litre/minute or any respiratory support (High Flow nasal cannula
/Non Invasive Ventilation/Ventilation) and those with blood pressure of <90/60mmHg, Acute respiratory
distress syndrome (ARDS), end organ damage, severe macrophage activation syndrome (MAS)

* Co-morbidities include Diabetes Mellitus (DM), Systemic Hypertension (SHT), Chronic kidney disease (CKD), Coronary artery disease
(CAD,) Chronic pulmonary diseases (Bronchial asthma, Chronic obstructive pulmonary disease), Hypothyroidism (HYT), Tuberculosis (TB)

and Malignancy etc.

Table 2: Comparison of sex distribution, presence of co-morbid conditions and outcome with disease severity.

Sex distribution (n=1048)
Males 100 (56.8%) 238 (67.8%) 219(81.7%) 192((75.9%) 0.000
females 76(43.2%) 113(32.2%) 49(16.4%) 61(24.1%)
Total 176 351 268 253

Co-morbidities (n=1048)
Present 0 303(86.3%) 197(73.5%) 217(85.8%) 0.000
Absent 176 (100%) 48(13.7%) 71(26.5%) 36(14.2%)
Total 176 351 268 253

Outcome (n=1048)

Non survivors 0 0 1(0.4%) 105(41.5%) 0.000
Survivors 176 (100%) 351(100%) 267(99.6%) 148(58.5%)
Total 176 351 268 253

Table 3: Comparison of lab parameters with disease severity.

Normal 140(79.5%)
High 36(20.5%)
Total 176

Normal 105(86.8%)
High 16(13.2%)
Total 121

Normal 88(84.6%)
High 16(15.4%

D-dimer (n=1048) (Normal : <0.5ug/ml FEU)

229(65.3%) 130(48.5%) 67(26.5%) 0.000
122(34.7%) 138(51.5%) 186(73.5%)
351 268 253

LDH (n= 866) (Normal range : 180-360 U/L)
215(79.9%) 102(42.3%) 46(19.6%) 0.000
54(20.1%) 139(57.7%) 189(80.4%)
269 241 235

CK (n=792) (Normal range :32 - 294 U/L)

201(84.1%) 167(74.2%) 164(73.2%) 0.011
38(15.9%) 58(25.8%) 60(26.8%)
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Total 104
Normal 71(55.5%)
High 57(44.7%)
Total 128
Normal 96(96.0%)
High 4(4.0%)
Total 100
Normal 120 (74.1%)
High 42(25.9%)
Total 162
Normal 72(85.7%)
High 12(14.3%)
Total 84

Normal 0

High 0

Total 0

Normal 16(94.1%)
High 01(5.9%)
Total 17

239 225 224
Sr Ferritin (n = 906) (Normal range : 20 — 250 ng/ml)
139(48.3%) 61(24.4%) 39(16.3%) 0.000
149(51.7%) 189(75.6%) 201(83.8%)
288 250

Procalcitonin (n = 789) (Normal: <0.5ng/ml)
193(85.0%) 199(88.1%) 164(69.5%) 0.000
34(15.0%) 27(11.9%) 72(30.5%)
227 226 236

CRP (n =989) ) (Normal: <6mgl/L)
164 (49.1%) 40 (16.1%) 25 (10.2%) 0.000
170 (50.9%) 208(83.9%) 220(89.8%)
334 248 245
Troponin I(n= 766) (Normal : <0.02ng/ml)

175(76.1%) 161(72.5%) 120(52.2%) 0.000
55(23.9%) 61(27.5%) 110(47.8%)
230 222 230

NT pro BNP (n=173) (Normal: 0-125pg/ml)
7(50.0%) 25(45.5%) 19 (18.3%) 0.000
7 (50.0%) 30(54.5%) 85(81.7%)
14 55 104

IL-6 (n=532) (Normal: <7.0pg/ml)

40(37.7%) 57(29.7%) 26(12%) 0.000
66(62.3%) 135(70.3%) 191(88.0%)
106 192 217

Table 4: Comparison of mean laboratory parameter with disease severity

Age (years) 34.9+12 56.8+12.8 55.7+13.8 59.6+13.1 0.00
D-dimer (ug/ml FEU) | 0.5+0.7 1.0+4.1 2.0£7.9 4.1£10.9 0.00
ALC (cells/cumm) 1618+728.8 1523+733.0 1338+911.0 1210+2287.1 0.004
LDH (U/L) 243.4+£79.5 289.8£117.0 402.6+151.6 733.9£102.4 0.00
CK (U/L) 176.1+263.5 213.0+295.6 333.1+895.2 369.4x779.7 0.02
Sr Ferritin (ng/ml) 263.9£398.0 473.2+882.8 682.6+£826.1 1084.4£2120.2 0.00
IL-6 (pg/ml) 4.9+7.2 25.7+49.5 34.8+55.8 350.0+2190.1 0.00

Sex distribution ( n = 1048)

Table 5: Comparison of clinical and laboratory data between survivors and non survivors.

Males

670 (71.1%)

79(74.5%)

0.000

Females

272(28.9%)

27 (25.5%)

Total

942

106

www.pacificejournals.com/apalm

eISSN: 2349-6983; pISSN: 2394-6466



A-168

Laboratory Parameters in COVID-19

Co-morbidities(n = 1048)
Present 625(66.3%) 92 (86.8%) 0.000
Absent 317(33.7%) 14 (13.2%)
Total 942 106
D Dimer (n= 1048)
Normal 538(57.1%) 28 (26.4%) 0.000
High 404 (42.9%) 78 (73.6%)
Total 942 106
LDH( n = 866)
Normal 451(58.4%) 17(18.1%) 0.000
High 321(41.6%) 77(91.9%)
Total 772 94
CK (n =792)
Normal 559 (80.0%) 61(65.6%) 0.006
High 140(20.0%) 32 (34.4%)
Total 699 93
Sr Ferritin (n = 906)
Normal 296 (36.7%) 14(14.1%) 0.000
High 511(63.3%) 85(85.9%)
Total 807 99
Procalcitonin (n=789)
Normal 584(84.8%) 68 (68.0%) 0.000
High 105 (15.2%) 32(32.0%)
Total 689 100
CRP (n=989)
Normal 337(38.0%) 12 (11.9%) 0.000
High 551(62.0%) 89 (88.1%)
Total 888 101
Troponin | (n = 766)
Normal 491(73.5%) 37 (37.8%) 0.000
High 177 (26.5%) 61 (62.2%)
Total 668 98
NT pro BNP (n =173)
Normal 49(37.4%) 0 0.000
High 82(62.6%) 42 (100.0%)
Total 131 42
IL-6 (n= 532)
Normal 136 (30.8%) 3 (3.3%) 0.00
High 305(69.2%) 88 (96.7%)
Total 441 91
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Table 6: Comparison of mean value with standard deviation in survivors and non survivors

Age (years) 52.3+15.5 62.8+12.5 0.007
D-dimer (ug/ml FEU) 1.545.5 6.3+15.5 0.000
ALC (cells/cumm) 1471+£1397.2 1033+615.7 0.000
LDH (U/L) 360+174.2 1007.5+2451.1 0.000
CK (U/L) 270+402.5 537.3+1535.3 0.000
Sr Ferritin (ng/ml) 538.2+747.4 1545.3+3173.3 0.000
IL-6 (pg/ml) 60+263.5 650+3322.3 0.000

® Males

B Females

Fig. 1: Sex distribution of COVID-19 cases in the present study.

300

200

H Non survivors
W Survivors

150 -

A B1 B2 C

Fig. 2: Distribution of COVID-19 cases among various categories in the present study.
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edema and interstitial mononuclear inflammatory infiltrates.
T Previous studies have suggested that the elderly and those
with underlying diseases are susceptible to COVID-19
infection, and more likely to become critical cases.®) This
may be due to age related structural and functional changes
in the respiratory tract, causing decreased lung function,
altered pulmonary remodeling, diminished regeneration
and enhanced susceptibility to pulmonary disease.'” It is
also reported that the older patients have a higher risk of
ARDS development.['!

In this study we included 1048 COVID 19 positive patients
confirmed by RT-PCR, admitted in our hospital. There
was significant association between disease severity and
patient age, sex, presence of co-morbid conditions. The
severity was significantly higher in elderly, male sex and
those with associated co-morbid conditions similar to the
study conducted by Tang N et al. [ In their study mean
age of COVID positive patients was 54.1 years and 41.0%
of them had chronic diseases, as compared to mean age
of 53.5 years and 68.4% patients had co-morbidities
in our study. We found significantly higher mean age in
non survivors (62.8 years) than survivors (53.Syears)
comparable to their study.'? Zhou and others showed
older age as a potential risk factor for COVID-19 patients.
81 The in-hospital mortality of severe and critically ill
patients with COVID-19 could be up to almost 40%.
4 The mortality in our study was 10.1%. In our study
mortality was significantly high in patients with associated
co-morbid conditions (12.8%) compared to in those with
no associated co-morbid conditions (4.2%). DM was the
commonest co-morbidity in non survivors followed by SHT
and CAD. In the study of Deng et al ' hypertension, lung
disease, and heart disease were commonest co-morbidities
in non survivors. They also found that non survivors had
more than one co-morbidity similar to our study.

D-dimers are one of the fragments produced when plasmin
cleaves fibrin to break down clots. Any pathologic non-
pathologic process (like deep vein thrombosis/pulmonary
embolism, arterial thrombosis, disseminated intravascular
coagulation, and conditions such as pregnancy,
inflammation, cancer, chronic liver diseases, post trauma
and surgery status, and vasculitis etc), that increases
fibrin production or breakdown also increases plasma
D-dimer levels.["! The D-dimer elevation is probably due
to hyperfibrinolysis and increased inflammatory burden
induced in SARS-COV-2 infection.l'” In the present study,
the D-dimer levels at/around the time of admission were
significantly associated with disease severity. The non
survivors had significantly high D-dimer levels (6.3 pg/
ml FEU) compared to survivors (1.5pg/ml FEU). This was
similar to study conducted by Tang N et al. "%

In the present study, lymphopenia was significantly
associated with disease severity. Patients who had severe
COVID-19 had significantly lower lymphocyte counts
than those with milder disease. This was similar to findings
of Velevan TP et al. ') In a meta-analysis conducted by
Ghahramani et all? it was showed that the significant
decreased levels of lymphocyte count in severe patients
compared to non-severe ones. The mechanism of this
lymphopenia is probably due to the cytotoxic action of
virus and can be attributed to more decrease in T cell and
especially T helper cells in severe cases of COVID-19.2

In our study there was significantly high levels of LDH,
CK, CRP, Sr Ferritin, cTnl , NT pro BNP and PCT and
IL-6 in non survivors compared to survivors . Garcia et
al also found significant differences in laboratory values
on admission, between the non-survivor and survivor
group. Similar to our study, they showed higher values
of CK, LDH, CRP and lower absolute lymphocyte counts
in non survivors.'! Han et al ' compared LDH with
other prognostic biomarkers including CRP and absolute
lymphocyte count in predicting severe COVID-19 cases
in patients with various levels of COVID-19 severity and
demonstrated that LDH had higher accuracy. Shi et al %
demonstrated that high LDH level was an independent risk
factor for the exacerbation in mild COVID-19 patients.
Our findings also show that severity of COVID-19 was
significantly associated with elevated LDH levels.

Our analysis demonstrated significant increase in CK
levels in severe cases than in mild cases. Mao et al, in
their study, attributed the muscle symptoms to skeletal
muscle injury and damage caused by significantly elevated
proinflammatory cytokines. Y However, Vacchiano et al.
found in 108 Covid-19 patients that muscle pain was not
associated with CK high levels, supporting the notion that
this symptom was not directly accounted for by muscle
injury and making a direct viral mechanism unlikely.?

We found significantly elevated Sr Ferritin levels in severe
disease and in non survivors. Similar to our study, elevated
ferritin levels due to secondary hemophagocytic lympho-
histiocytosis (SHLH) and cytokine storm syndrome have
also been reported in severe COVID-19 patients. ['7]
Circulating ferritin level increases during viral infections
and can be amarker of viral replication.? Hyperferritinemia
caused by the excessive inflammation due to the infection
is associated with high mortality, and can be used as an
indication to recognize high-risk patients to guide the
therapeutic intervention to control inflammation.!**! In our
study, COVID-19 patients who were at higher risk because
of the co-morbidities showed significantly higher level
of Sr Ferritin than in COVID-19 patients without the co-
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morbidities (Table 3) similar to findings of meta analysis
conducted by Cheng L et al.?¥

In our study there was significant association between
severity of COVID 19 and levels of ¢Tnl and NT pro
BNP. NT pro BNP assay were mostly done for patients
with moderate to severe disease in our study. Cardiac
injury is a common condition among the hospitalized
patients with COVID-19.) The elevated levels of ¢Tnl
can be explained by myocardial damage induced by the
SARS-CoV-2 infection which has also been demonstrated
in previous studies. ?%*1 Another possibility could be
interstitial infiltration of mononuclear cells instead of direct
damage of myocardium in severe cases.” In the study by
Gao L et al,/*! severe COVID-19 patients with high NT-
pro BNP levels were older with increased cardiac injury
markers and higher levels of systematic inflammation
markers similar to our study. They proposed that NT-
pro BNP is secreted in response to increased myocardial
wall stress. Other factors like invasion cardiomyocytes
via the binding site of angiotensin-converting enzyme-
related carboxypeptidase (ACE2), the pulmonary infection
induced inadequate oxygen supply to the myocardium and
the influences of cytokine storm syndrome contributing to
the cardiac injury,* thus causing elevation of NT-pro BNP
and risks of poor prognosis in patients with COVID-19%.
In the study by Chen et al,*® patient age, male sex, elevated
c¢Tnl, and NT-pro BNP, elevated High sensitive (hs) CRP,
elevated serum creatinine, hypertension, and coronary
heart disease (CHD) were significantly correlated with
critical disease status. They showed that elevated cTnl and
CHD were the independent risk factors of critical disease
status. They proposed that COVID-19 can significantly
affect the heart function and lead to myocardial injury.
However, meta-analysis conducted by Ghahramani et al !
did not find significant higher level of myocardial enzymes
in severe compared to non-severe cases. They found a
positive association between inflammatory/ infection
markers (ESR, CRP, LDH, and PCT, but not IL-6),
coagulation function tests (fibrinogen, PT, and D-dimer)
and the COVID-19 severity.

CRP levels are correlated with the level of inflammation,
and its concentration level is not affected by factors such as
age, sex, and physical condition.! In the study conducted
by Wang L, CRP levels were positively correlated with
lung involvement and disease severity. Another study by
Chan JF et al showed that elderly COVID 19 patients have
higher CRP levels.”? Similar to previous studies ), our
study found that the CRP levels were higher in the severe
disease category compared to the mild disease category at
the time of admission.

www.pacificejournals.com/apalm

Similar to our study, several studies reported that elevated
PCT levels are positively associated with the severity of
COVID-19. B3 A meta-analysis by Lippi G et al also
demonstrated that increased PCT values are related to
a 5-fold higher risk of severe SARS-CoV-2 infection.
321 PCT, which is the 116-amino acid precursor of the
hormone calcitonin, is normally synthesised and released
by thyroid parafollicular C cells. However, it can also be
synthesised in many extrathyroid tissues during bacterial
infection, which is mediated by increased concentrations
of tumour necrosis factor-alpha (TNF o) and IL-6.*! PCT
levels appear to be disease severity-dependent and may
be associated with bacterial co-infection.”® We found
significantly elevated levels of IL-6 in severe cases and in
non survivors which can be explained by a viral-induced
hyperinflammatory response with multiorgan involvement
due to a cytokine cascade caused by COVID 19.534

To summarize, in this study we found a statistically
significant association of severity and outcome of
COVID-19 with D-dimer, LDH, CK, CRP, Sr Ferritin,
c¢Tnl, NT pro BNP, PCT, IL-6 and lower ALC. Among
these D-dimer, LDH, Sr Ferritin and CRP were more
commonly associated with disease severity.

Conclusion

COVID 19 is a rapidly evolving disease the outcome of
which is highly variable and it is still unknown even in
the vulnerable group why the severity of the disease varies
from one case to other. In this study we propose that along
with the initial clinical assessment, age and concurrent co-
morbidities, of COVID-19 patients which determine the
need for their admission to ICUs, the initial assessment
of several laboratory parameters is helpful in triaging
the patients who need intensive care. Clinicians should
consider lymphopenia and the elevated serum levels of
LDH, CRP, CK, D-dimer, Sr Ferritin, PCT, cTnl, NT pro
BNP and IL-6, for triaging of COVID- 19 patients so that
immediate intensive care can be given to those with severe
disease and useful allocation of resources can be done.
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