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B ackgro und: The morbidity and mort ality in COVID-19 po sitive cases has been associ ated with
changes or flu ctuations in inflammato ry markers. Howev er, the predictive power of each of th ese
in dicat ors in di sease classi ficat ion and pro gnosi s remain s larg ely uncl ear. Objectives: To val id ate
th e laboratory parameters at th e time of admis sion in prognosis of th e diseas e and also assess its
relevance in sho rt term mort ali ty. Methods : We retrospectivel y col lected informati on on the below
parameters in 182 pati ents with COVID-19 clas sified them in to su rvivors and no n-su rvivors .
P arameters su ch as Neut roph il/Ly mph ocyte ratio (NL R), C-reactiv e prot ein (CRP ), Lactate
deh ydro genas e (LDH), Ferrit in , D-Dimer, Li ver fun cti on test s, COVID-19 RT-P CR Cycle
Thresh old (CT) sco re and Compu ted Tomog raphy (CT) scan lu ng in vol vement were st udi ed
amon g bo th the group at th e ti me of admis si on and its influ ence in mort alit y was stu died . Res ults:
NL R, CRP , D-Dimer and CT score were signi ficantly rais ed in survivors compared to non -su rvivo rs.
NL R was th e most significan t indi cato r and can be consid ered as an early warning signal to
di fferenti ate critically ill from mod erate or mil d illn ess . Concl usions: NLR at the time of admission can be
used as a predictor for the assessment of severity of infection in remote areas.
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INTRODUCTION
Coronavirus diseas e 2019 (COVID-19) is an acute respiratory
infective diseas e caused by the Severe Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) virus (Forni, 2017). An
increasing numb er o f studies suggested that people o f all ages
are susceptible to COVID-19 in fection, which can result in
severe and fatal respiratory diseases (Wang, 2020). Studies
have shown CRP (C-reactive protein), Pro-cal citonin (PCT ),
Interleukin-6 (IL-6), Lymphocytes, and RT -PCR CT value
could predict the prognosis and guide classification of COVID19 patients (Tan, 2020). However the predictive pow er o f these
indicators in the prognosis o f disease remains largely uncl ear.
Acute sho rtage o f medical c are facilities during the pand emic
caused a havoc and increase in mortality. So if prognostic
paramet ers at th e time o f admission if assessed with course o f
the disease, guidelines can be m ade for in -hospital care and
better utilization of health care facilities can be achieved,
thereby mortality can be reduced.

Aim of the study is to validate the laboratory parameters at the
time of admission in prognosis of the disease and also assess
its relevance in short term mortality.

MATERIALS AND METHODS
This is a single center, retrospective, cohort study including
SARS-CoV2 infected patients admitted in Arunai Medical
College & Hospital, Tiruvannamalai. All consecutive patients
diagnosed with COVID-19 admitted in the month of May 2021
were enrolled in the study. A confi rmed case was defined as a
positive real-time RT -PCR for the presence o f SARS-CoV 2 in
naso-pharyngeal swab sp ecimens. The assay was performed
using Neo-Dx Covid detect kit, according to m anufacturer’s
protocol.
Data Collection: The epidemiological data, medical history,
underlying co-morbidities, symptoms and signs at admission,
laboratory findings, Computed tomographic (CT) scan chest,
real-time RT -PCR results and survival data was obtained from
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electronic medical records and case sheets. T he collected d ata
was reviewed by two physicians. Symptoms and signs were
noted at the time of admission and patients were followed up
till discharge. We retrospectively coll ect ed in formation on the
above parameters in 182 patients with COVID-19 classi fi ed
them into su rvivors (n=153 ) and non-survivors (n=29).
Param eters su ch as Neutrophil/Lymph ocyte ratio (NLR), Creactive protein (CRP), Lactate dehydrogenase (LDH),
Ferritin, D-Dim er, Liver function tests, COVID-19 RT -PCR
CT score and CT scan lung involvement were studied among
both the groups. All -these parameters were studied at the
time of admission and prognosis of the patient was assess ed
based on th ese p arameters in sho rt-term mortality o f p atients.
Statistical analysis were reported as percentage and compared
using the χ2 test. A value of P< 0.05 was considered
statistically significant.

RESULTS
Baseline characteristics : A total of 182 COVID-19 patients
confirmed with RT -PCT detection were included in the study.
The mean age was 53.8 years(Table 1). Among these p atients,
73 (40.1 %) were men and 109 (59.9 %) w ere women. Of 182,
76 (41.8%) patients had at least one co-morbid illness such as
diabetes (21.4%), hypertension (32.1 %), cardiovascul ar
disease (10.2 %) and respiratory disease (4.8 %) (Fig 1).

Neutrophil Lymphocyte Ratio: NLR more than 6 at th e time
of admission was observed in 15 % (n= 28) of total subjects, of
which 8 (5% of survivors) w ere from survivors and 20(69 % of
non-survivors) were from non-survivors group. NLR more
than 9 was seen in 2 % (n=2) o f survivors and 45 % (n=13) o f
non-survivors. Hence, there was a signi ficant di fference of
NLR detected at the time of admission in prognosis of the
disease. Significant number of patients in non-survivors 45%
group had elevated leukocyte count compared to survivors
group 32%. (Table 2)
Inflammatory parameters: CRP was elevated in 107 (59%)
out of 182 subjects at the time of admission. Out of 107, 29
(100%) of non-survivors and 78 (51%) of survivors
demonstrated elevated CRP. LDH and ferritin was raised in 99
(54%) and 97 (53%) of subjects (Fig 2). There was no
significant di fference observed LDH & ferritin between
survivors and non-su rvivors at th e first visit. D-dimer was
significantly elevated in 78% (n=23) among survivors and
16% among non-survivors when evaluated retrospectively at
the time of admission. In Liver function tests such as
SGOT/SGPT, there was no significant di fference b etween both
the study groups (Table 2). COVID-19 RT -PCR CT score
didn’t have much influence on survival status of the patients
irrespective of its value. 83% of survivors compared to 12 % of
non-survivors showed significant CT chest findings.

DISCUSSION

Fig ure 1. Como rbidi ties asso cia tio n with COVID-19 positi ve
study subjects

Fig ure 2. Val idation of Indica tors for the prog nosis of COVID-19
pati ents

Mortality and associated risk f actors: The laboratory and
imaging parameters were assessed at the time of admission and
its association with mortality was studied in 182 COVID-19
positive patients.

Given the world-wide prevalence of CO VID-19 and
inadequate in-hospital s ervices availabl e, prognostic indicators
are of great signi ficance in guiding treatment, conserving
medical resources and to reduce mort ality. If early indicators
are available better care can be given to the critically ill
patients. In this study, few reported prognostic factors of
COVID-19 were validated retrospectively in diseas e outcome.
NLR can be used as an early warning signal for deteriorating
severe COVID-19 infection and can provide an obj ective basis
for early identi fication and management of severe COVID-19
pneumonia.4,5 In our study, NLR positively correlat ed in nonsurvivors group so it ca be us ed a early warning signal for
prognosis of COVID-19. Systemic inflammation, as measured
by CRP and D-dimer, is strongly associated with mortality in
6
COVID-19.
Also these parameters can be used as early
warning signal in disease prognosis among COVID-19 patients
as evidenced in oth er studies also (Dujardin, 2020; Pepys,
2021; Petrilli, 2020). In another retrospective cohort study
originating in NYC, older age, admission levels of D-dimer o f
more than 1000 ng/mL, CRP of more than 200 mg/L and
lymphopenia were associated with mortality in individuals
hospitalized for COVID-19 (Chilimuri, 2020).
Our study suggests that, Chest CT scoring system can aid in
predicting COVID-19 dis ease outcome early and signi ficantly
correlates with lab tests which signi ficantly correlated with
previous studies (Jafari, 2020). No correlation was observed
between RT -PCR CT value and diseas e outcome in our study.
Recently the ability of Ct values to refl ect the true viral load
has been questioned. Experts state that the Ct values for a
specimen vary between di fferent kits and techniques (including
target genes, primers and threshold fluorescence values) and Ct
values may vary between di fferent runs o f the same kit. The Ct
value also depends on th e method of collection of the sample
and hence there may be variation in Ct values between two

19863

International Journal of Current Research, Vol. 13, I ssue, 12, pp.19861-19864, Dece mber, 2021

Tabl e 1. B aseline Characteris tics of the COVID-19 subjects in the study group
Parameters
Age mean (range)
< 60
≥ 60
Male
Female
Co-morbidities
Diabe tes
Hy pertension
Cardiovascular disease
COPD
Others

Total (n= 182)
53.8 (34- 82)
69 (37.9)
113 (62.1)
73 (40.1)
109 (59.9)

Survivors (n=153)
51.2 (34 – 71)
57 (37.3)
96 (62.7)
54 (35.2)
99 (64.8)

Non-survivors (n=29)
60.2 (43 – 82)
12 (41.4)
17 (58.6)
19 (65.5)
10 (34.5)

P value

39 (21.4)
58 (32.1)
19 (10.2)
8 (4.8)
13 (7.4)

21 (13.7)
43 (28.1)
7 (4.5)
3 (2)
9 (5.9)

18 (62.1)
15 (51.7)
12 (41.3)
5 (6.9)
4 (13.8)

<0.001
0.020
0.002
0.003
<0.001

0.176
0.003

Tabl e 2. Valida tio n of Labo rato ry results and image f indings in COVID-19 subjects
Parameters
NLR > 6
NLR > 9
WBC count
Increa sed
Increa sed CRP
Increa sed LDH
Increa sed Ferritin
Increa sed D dimer
Increa sed SGOT/SGPT
CT value RT PCR
CT score

Total (n= 182 )
n (%)
28 (15)
16 (8)

Survivors (n=153)
n (%)
8 (5)
3 (2)

Non-survivors (n=29)
n (%)
20 (69)
13 (45)

P value

62 (34)
107 (59)
99 (54)
97 (53)
48 (26)
40 (22)
114 (62)
42 (23)

50 (32)
78 (51)
80 (52)
75 (49)
25 (16)
34 (22)
96 (62)
18 (12)

12 (42)
29 (100)
19 (66)
22 (76)
23 (78)
6 (21)
18 (62)
24 (83)

0.0001
0.0002
0.06
0.08
0.005
0.1
0.5
0.002

different samples obtained from th e same person on the s ame
day and run on the same kit (Shah, 2021). However,
CRP
levels in patients with COVID‐19 who may progress from
non‐severe to severe cases need to be further studied in
large‐scale multicent er studies. Duration of symptoms before
admission was not considered in the study which can b e major
factor in in fluencing the in flammatory parameters. Further
study is required to combat these limiting factors for a better
understanding. In conclusion, we recommend using these risk
factors on admission to triage patients to the critical care units
to maximize the utilization of medical services.NLR was the
most significant indicator and can be considered as an early
warning signal to differentiate critically ill from moderate or
mild illness. Inflammatory parameters based app roaches to risk
stratifi cation and treatment should be tested further.
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Glossary of Abbreviations
COPD – Chronic obstructive pulmonary disease
CRP – c-reactive protein
CT scan- Computed tomography
CT value – Cycle threshold
IL-6 – Interleukin-6
LDH- Lactate dehydrogenase
NLR- Neutrophil lymphocyte ratio
PCT – Procalcitonin
RT-PCR - Real time Polymerase chain reaction
SGOT - Serum glutamic oxaloacetic transaminase
SGPT - Serum glutamic pyruvic transaminase

0.0001
0.0002
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