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Comparative study of laboratory parameters
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Abstract Background: Since its first case was reported in December 2019 in Wuhan, China the Corona virus disease 2019 (Covid-
19) has spread throughout the world leading to a pandemic in 2020. Its presentation can range from mild disease to critical
illness and can also be completely asymptomatic. Method: In this study, laboratory parameters and radiological findings
of 51 symptomatic and 86 asymptomatic Covid-19 patients, admitted between 24™ March 2020 and 10 May 2020 in a
tertiary care hospital in Kashmir region of India were analysed. Results: Out of the total 137 patients 86(62.8%) were
asymptomatic (Group A) and 51 (37.2%) were symptomatic (Group B)..Mean ages in both groups were 37.01 years and
36.87 years respectively with predominance of male gender. Among laboratory parameters leucopenia was present in 5.9%
of asymptomatic patients and 23.5% of symptomtatic. Lymphopenia was seen in 25.6% in asymptomatic patients and
37.3% in symptomatic patients. Thrombocytopenia was seen in 31.4% of asymptomatic patients and 39.3% of symptomatic
patients. Levels of Serum LDH, CRP, CPK, Serum Ferritin were found higher in symptomatic patients than asymptomatic
patients (68.6% versus 47.7%, 27.5% versus 20.9%, 27.5% versus 18.6%,35.3% versus 25.6 % respectively). Characteristic
CT findings of ground glass opacities with or without consolidation were more likely and extensive in symptomatic patients
than in asymptomatic patients (33.3% versus 6.9%) Conclusion: Symptomatic patients of Covid 19 were observed to have
more deranged laboratory parameters and abnormal CT findings as compared to asymptomatic patients.
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The first case of COVID 19 was reported in Wuhan city in

Quick Response Code: the Hubei province of China in 2019. Since then Covid 19
Website: has spread throughout the world involving all continents
www.medpulse.in except Antarctica. The World Health Organisation (WHO)
declared COVID 19 a pandemic on March 11, 2019, The
causing agent, the Novel Coronavirus, was identified to be
an enveloped non segmented positive sense RNA virus
belonging to the family Coronaviridae and shared
similarities with the Severe Acute Respiratory Syndrome
Corona virus (SARS-CoV) and Middle East Respiratory
Syndrome Corona virus (MERS-CoV)?** The virus is
primarily transmitted between people through respiratory
droplets and direct and indirect contact routes. g
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Transmission can also occur through fomites in the
immediate environment around the infected person (e.g.,
stethoscope or thermometer)®. Presentation varies from
mild to severe disease, to critical illness. Most patients
present with mild respiratory symptoms and may not
require any treatment. Elderly and those with underlying
comorbidities such as cardiovascular disease, diabetes,
chronic respiratory disease, and cancer are more likely to
develop serious illness. The most common symptoms are
fever and cough in addition to other symptoms such as
breathlessness, sore throat, head ache, fatigue, diarrhea,
and haemoptysis®. The diagnosis is made by detecting viral
RNA through real time reverse transcriptase polymerase
chain reaction (rRT-PCR) present in respiratory secretions
obtained through oropharyngeal or nasopharyngeal swab,
endobronchial aspirate or bronchoalveolar lavage.
Computed Tomography of chest shows bilateral peripheral
focal or multifocal ground glass opacities. In later stages it
shows crazy paving and consolidation’. Laboratory
parameters such as complete blood count, haemoglobin,
serum lactate dehydrogenase, serum ferretin, C- reactive
protein, creatine kinase play an important role in
determining prognosis of the patients especially in
critically ill patients.®

MATERIALS AND METHOD

Study population and design

The retrospective cohort study was approved by the
institutional review board. Informed consent for this study
was waived by the ethics committee of our institute in view
of emerging infectious disease. For this single centre study,
we recruited 140 rRT-PCR confirmed COVID 19 admitted
between 24" March 2020 and 10" May 2020 in a tertiary
centre dedicated for COVID 19. The patients were divided
in two groups based on symptomatic history. Group A had
86 asymptomatic patients and Group B included 51
symptomatic patients. On the same day of admission blood
investigations were sent under all aseptic precautions and
all patients underwent chest CT within 48 hours of
admission.

Procedure

The information noted included demographics, medical
history, exposure history, co morbidities, symptoms, signs,
laboratory results, chest X-ray and chest computed
tomographic scans (CT). Laboratory assessment consisted

OBSERVATIONS AND RESULTS

of complete blood count, liver and renal functions, lactate
dehydrogenase, C-reactive protein, creatine kinase, serum
ferritin and Procalcitonin. The biochemical tests were
performed on Thermofischer Scientific clinical chemistry
analyser, Finland (Type 803). CBC was done on Cobas-
automatic analyser. The consultant radiologist documented
the radiological findings on a preformed proforma which
was later analysed by two attending pulmonologists.
Study definition

Symptomatic COVID 19 case is a case who has developed
signs and symptoms compatible with COVID 19 viral
infection such as fever (temperature >37.5°C), cough and
dyspnoea [9].

Asymptomatic COVID 19 case is defined as a laboratory
confirmed COVID 19 infected case that does not develop
any symptom’.

Anemia was defined as haemoglobin <13 gm% in males
and <12 gm% in females'®.

Leucocytopenia was defined total leucocyte count <4000
cells/mm3!'!.

Lymphocytopenia was defined as absolute lymphocyte
count <1500 cells/mm3'!.

Thrombocytopenia was defined as platelet count <150000
/mm3",

Tranaminitis was defined as AST and/or ALT levels >40
Units/L'2,

Clinical data and variables assessed

We obtained demographic data; clinical history on the day
of admission; laboratory and radiological results were
obtained within 24 and 48 hours of admission respectively.
Data was tabulated and analysed.

Statistical analysis

Data was keyed into MS Excel and imported to the
statistical ~ software.  Categorical variables  were
summarised as counts and percentages. Continuous
variables were expressed as medians and simple ranges.
No assertion was made for missing data. Chi-square test or
Fisher’s exact test were used to compare differences
between categorical variables as appropriate. Means for
continuous variables were compared by independent group
t-tests or Kolmogorov—Smirnov test as appropriate. A two-
sided o of less than 0.05 was considered statistically
significant. All statistical analyses were performed using
SPSS (Statistical Package for the Social Sciences) version
25.0 software.

Of the 137 patients with COVID 19 hospitalised at one tertiary care hospital from 24™ March 2020 and 10" May 2020
patients 86 (62.8%) were asymptomatic (Group A) and 51 (37.2%) were symptomatic (Group B). Demographic
characteristics, clinical characteristics and underlying co-morbidities are shown in Table 1.
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Table 1: Demographic characteristics, clinical characteristics and underlying co-morbidities
GROUP A Asymptomatic (n=86) GROUP B Symptomatic (n=51)

Count Column N % Count Column N %

Age <=10.0 3 3.5% 4 7.8%
(Binned) 11.0-20.0 13 15.1% 10 19.6%
21.0-30.0 23 26.7% 10 19.6%

31.0-40.0 16 18.6% 9 17.6%

41.0-50.0 15 17.4% 2 3.9%

51.0-60.0 4 4.7% 9 17.6%

61.0-70.0 10 11.6% 6 11.8%

>70.0 2 2.3% 1 2.0%

Gender Male 49 57.0% 35 68.6%
Female 37 43.0% 16 31.4%

Symptoms Dry cough - - 25 49.0%
Fever - - 24 47.0%

Myalgia - - 15 29.4%

Sore throat - - 13 25.5%

Rhinorrhoea - - 13 25.5%

Anorexia - - 11 21.6%

Fatigue - - 10 19.6%

Dyspnoea - - 7 13.7%

Anosmia - - 6 11.8%

Dysgeusia - - 5 9.8%

Headache - - 5 9.8%

Diarrhoea - - 2 3.9%

Hemoptysis - - 2 3.9%

Underlying co-morbidities 9 10.4% 15 29.4%
COPD 1 1.2% 3 5.9%

Asthma 0 0.0% 1 2.0%
Diabetes 3 3.5% 3 5.9%

CAD 1 1.2% 1 2.0%

CKD 1 1.2% 2 3.9%

Cancer 0 0.0% 1 2.0%
Hypertension 7 8.1% 8 15.7%
Cerebrovascular Disease 0 0.0% 2 3.9%
Thyroid Disease 4 4.7% 2 3.9%
OSA 0 0.0% 1 2.0%
Active Smokers 13 15.1% 18 35.3%
Reformed Smokers 8 9.3% 12 23.5%

Mean age of patients in Group A was 37.01 years (£SD 17.16) with median age of 35 years. 49 (57.0%) were males and 37
(43%) were females. Mean age of patients in Group B was 36.69 years (+20.16) with median age of 32 years. 35 (68.6%) were
males and 16 (31.4%) were females. In Group B most common symptoms were dry cough (49%), fever (47%), myalgia (29.4%).
Sore throat and rhinorrhoea were present in 25.5% patients each. Anorexia (21.6%), fatigue (19.6%), dyspnoea (13.7), anosmia
(11.8%), dysguesia (9.8%), headache (9.8%) was also common symptoms at presentation. Diarrhoea (3.9%) and haemoptysis
(3.9%) were also seen. In Group A, 9 (10.4%) patients had known underlying co-morbidities. Hypertension, present in 7 (8.1%)
patients, was most common co-morbidity. 4 patients (4.7%) had thyroid dysfunction, 3 (3.5%) were diabetics on treatment.
Chronic obstructive pulmonary disease, coronary artery disease, and chronic kidney disease were present in 1 patient (1.2%)
each. 13 (15.1%) patients were active smokers and 8 (9.3%) were reformed smokers. In Group B, 15(29.4%) patients had known
underlying co-morbidities. Hypertension, present in 8(15.7%) was most common co-morbidity. Diabetes Mellitus was present
in 3 patients (5.9%).Thyroid dysfunction, cerebrovascular disease and chronic kidney Disease were present in 2 patients (3.9%)
each. Bronchial Asthma, Coronary artery disease, malignancy and obstructive sleep apnoea were present in 1 patient (2.0%) each
.18 patients (35.3%) were active smokers and 12(23.5%) patients were reformed smokers. Table-2 shows laboratory and
radiographic findings of all patients. In Group A leucopoenia was seen in 5 (5.8%) patients, Lymphopenia was seen in 22 (25.8%)
patients. Thrombocytopenia was present in 27 (31.4%) patients. Serum creatinine was raised in 7 (8.1%) patients. Transaminitis
was seen in 32 (37.2%) patients among which raised AST was found in 21 (24.4%) and raised ALT was found In 31 (36.0%)
patients. ALP was found elevated (>150U/L) in 54 (62.8%) patients. Elevated LDH (>250U/L) was found in 41 (47.7%).
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Table 2: Laboratory and radiographic findings

GROUP A GROUP B p-value
Asymptomatic (n=86) Symptomatic (n=51)
Laboratory findings
Anaemia 19 (22.1%) 8 (15.7%) 0.386
WBC<4000 5 (5.8%) 12 (23.5%) 0.003
Lymphocytes<1500 22 (25.6%) 19 (37.3%) 0.178
Platelets<1.5 27 (31.4%) 20 (39.2%) 0.359
CRT>1.4 7 (8.1%) 6 (11.8%) 0.552
Sugar>120 3 (3.5%) 3 (5.9%) 0.671
SGOT>40 21 (24.4%) 14 (27.5%) 0.84
SGPT>40 31 (36.0%) 20 (39.2%) 0.719
ALP>150 54 (62.8%) 38 (74.5%) >0.999
LDH>250 41 (47.7%) 35 (68.6%) 0.021
CRP>10 18 (20.9%) 14 (27.5%) 0.409
CK>170 16 (18.6%) 14 (27.5%) 0.286
Ferritin>300 22 (25.6%) 18 (35.3%) 0.248
Radiographic findings
Abnormalities on Chest CT 7 (8.1%) 17 (33.3%) <0.001
GGO 5 (5.8%) 15 (29.4%) <0.001
Consolidation 3 (3.5%) 11 (21.6%) 0.001

Raised CRP (>10 mg/L) was found in 18 (20.9%). Raised
CK (>170 U/L) was seen in 16 (18.6%) patients. Elevated
Ferretin (>300 ng/ml) was found in 22 (25.6%) patients. In
Group B leucopoenia was seen in 12 (23.5%) patients,
Lymphopenia was seen in 19 (37.3%) patients.
Thrombocytopenia was present in 20 (39.2%) patients.
Serum creatinine was raised in 6 (11.8%) patients.
Transaminitis was seen in 23 (45.1%) patients among
which raised AST was found in 14 (27.5%) and raised ALT
was found In 20 (39.2%) patients. ALP was found elevated
(>150U/L) in 38 (74.5%) patients. Elevated LDH
(>250U/L) was found in 35 (68.6%). Raised CRP (>10
mg/L) was found in 14 (27.5%). Raised CK (>170 U/L)
was seen in 14 (27.5%) patients. Elevated ferretin (>300
ng/ml) was found in 18 (35.3%) patients. Abnormalities in
chest radiograph in Group A and Group B were seen in 7
(8.1%) and 17 (33.3%) patients respectively. In Group A
ground glass opacities were seen in 5 (5.8%) and
consolidations in 3(3.5%) patients. In Group B 15 (29.4%)
patients had GGOs and 11 (21.6%) had consolidation.

DISCUSSION

COVID 19 is caused by the novel corona virus which
shares similarities to SARS-CoV and MERS- CoV. It was
not a known human pathogen before the 2019 pandemic.
Patients suffer from mild respiratory illness with flu-like
symptoms to severe to critical illness requiring ventilator
support. . In severe cases, dyspnoea, respiratory distress, or
septic shock may occur, develop into severe disease, or
even result in death. Most COVID -19 patients present
with mild illness. However, many patients do not develop
any symptom throughout the course of infection. It is a
highly contagious disease. Asymptomatic patients can go

undetected and be responsible for spreading it. In the nasal
cavity the inhaled virus SARS-CoV-2 likely binds to
epithelial cells via mainly the ACE2 receptors and starts
replicating'> ', In the conducting airways the ciliated cells
are primary cells infected'. There is local propagation of
the virus but a limited innate immune response. In
asymptomatic patients the viral burden may be low, these
individuals are infectious. In our study, we compiled,
tabulated and analysed data of 137 COVID-19 patients
admitted in a tertiary care hospital from 24th March 2020
and 10th May 2020. Patients were divided in 2 groups
based on presence and absence of symptoms. In Group A
86 asymptomatic patients were included and Group B had
51 symptomatic patients. Both groups had males were in
predominance, as has been found in other previous studies
done in COVID-19 patients'® '7. X chromosome and sex
hormones play an important role in innate and adaptive
immunity which may be a reason; fewer females are
contracting the disease'® 1°. In Group A 26.7% patients
belonged to the age group of 21-30 years and 18.6%
belonged to the age group of 31-40 years. In Group B
19.6% belonged to the age groups of 11-20 years and 21-
30 years each. Among the symptomatic patients dry cough
(49%) was found to be the most common symptom
followed by fever (47.0%). In other studies fever was most
common symptom followed by dry cough!'®!”. Other
common symptoms were myalgia (29.4%), sore throat
(25.5%), rhinorrhoea (25.5%), anorexia (21.6%), fatigue
(19.6%), dyspnoea  (13.7%), anosmia (11.8%),
dysgeusia(9.8%), headache (9.8%). Haemoptysis (3.9%)
and diarrhoea (3.9%) were the least common symptoms.
Patients experience upper respiratory symptoms and
gastrointestinal symptoms as the target receptors ACE2
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and TMPRSS2 are located in upper respiratory epithelium
and gut epithelium [20]. Upper respiratory symptoms are
more common as expression of viral receptors/entry-
associated proteins is skewed towards the upper airway
which may also correlate with enhanced transmissivity?* In
Group A 10.4% patients had underlying diseases including
hypertension (8.1%), thyroid dysfunction (4.7%), diabetes
(3.5%), COPD (1.2%), CAD (1.2%), CKD (1.2%). In
Group B 29.4 % patients had underlying diseases including
hypertension (15.7%), diabetes (5.9%), COPD (5.9%),
thyroid dysfunction (3.9%), cerebrovascular diseases
(3.9%), CKD (3.9%), CAD (2.0%), OSA (2.0%), Asthma
(2.0%), and malignancy (2.0%). Our results suggest that
presence of any coexisting illness was more common
among symptomatic patients. Other studies also suggest
that coexisting illnesses predisposed COVID 19 patients to
develop severe disease!' 15.1% were active smokers and
9.3% were reformed smokers in Group A. 35.3% were
active smokers and 23.5 % were reformed smokers in
Group B. Tobacco smoke exposure results in inflammatory
processes in the lung, increased mucosal inflammation,
expression of inflammatory cytokines and tumor necrosis
factor a, increased permeability in epithelial cells, mucus
overproduction, and impaired mucociliary clearance?.
Laboratory findings in Group A and Group B were
leucocytopenia in 5 (5.8%) and 12 (23.5%) patients,
lymphocytopenia in 22 (25.6%) and 19 (37.7%),
thrombocytopenia in 27 (31.4%) and 20 (39.2%), serum
creatinine was raised in 7(8.1%) and 6 (11.8%) patients
respectively. Blood sugars were raised in 3 (3.5%) patients
in Group A and 3 (5.9 %) patients in Group B.
Transaminitis was present in 31 (36.0%) patients in Group
A and 23 (45.0%) in Group B. SGOT was raised in
21(24.4%) and 14 (27.5%) patients in group A and B
respectively. SGPT was raised in 31 (36.0%) and 20
(39.2%) patients respectively. ALP was raised in 54
(62.8%) patients in Group A and 38 (74.5%) in Group B.
Raised LDH levels were seen in 41 (47.7%) patients and
35 (68.6%) patients respectively. CRP was raised in 18
(20.9%) and 14 (27.5%) patients respectively. Raised CK
was found in 16 (18.6%) patients and 14 (27.5%), serum
procalcitonin was raised in 2 (2.3%) and 2 (3.9%) patients,
serum ferretin was raised in 22 (25.6%) and 18 (35.3%)
patients in Group A and Group B respectively. Significant
difference among laboratory parameters in Group A and
Group B was found in leucocytopenia (p-value 0.003) and
Serum LDH levels (p-value 0.021). However ALP, CK,
CRP, LDH and Ferretin were found raised in both groups.
Other studies have found elevated levels of these
parameters correlate with severity of the disease. However
in our study we have found no significant difference
between these parameters in asymptomatic and
symptomatic cases of COVID 19 except serum LDH
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levels. Abnormalities in chest radiograph in Group A and
Group B were seen in 7 (8.1%) and 17 (33.3%) patients
respectively. In Group A ground glass opacities were seen
in 5 (5.8%) and consolidations in 3(3.5%) patients. In
Group B 15 (29.4%) patients had GGOs and 11 (21.6%)
had consolidation. The most common characteristics of
COVID-19 on CT images are ground-glass opacity with
consolidation, pure ground-glass opacity, with a peripheral
distribution. Symptomatic patients are more likely to have
CT findings as compared to asymptomatic patients. These
characteristics have been found to be related to the
progress and prognosis of disease in various studies'! 23,

CONCLUSION

In our single centre study of 137 patients admitted in a
tertiary care hospital, majority of the patients were young,
males, asymptomatic to mildly symptomatic , with a good
clinical outcome. Most common symptoms were dry
cough followed by fever. Symptomatic patients were more
likely to have underlying co morbidities. Among
laboratory parameters significant difference was found in
leucocytopenia and serum LDH. Symptomatic patients had
characteristic findings of peripheral ground glass opacities
and consolidations. However asymptomatic patients also
had CT findings in lungs and therefore should undergo
radiological investigations to rule out lung involvement
which can change their management.
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