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Background: COVID-19 is a recent pandemic, the complete picture of which is yet to be described.
Recent advances in the treatment and improved outcomes have been contributed mainly by knowing
the pathological and biochemical status of the patients. Further improvement in understanding this
disease at all levels will help in formulating appropriate management plans. Objective: To describe
the various biochemical and haematological parameters of COVID – 19 positive patients at the time
of admission to the hospital for treatment. Method: We analysed the biochemical and
haematological parameters of 100 COVID patients admitted to our hospital from June 2020 to
September 2020. Results: 60.6% of our subjects were between 40 and 70 Years. 74.7% of the
cases were males. Fever and cough were the most frequent complaints and 49. 5% of them had
pneumonia at the time of admission. 19% of the patients needed ICU management. The most
common haematological abnormality was lymphopenia seen in 79.9% followed by Eosinopenia seen
in 46.5%. Reactive lymphocytes were seen in the majority of the patients (84 %). Toxic granules in
the neutrophils, fragmented RBCs and significant left shift of neutrophils are found in small
proportions. CRP was elevated in 92% of our patients, followed by elevated Ferritin in 78.2%. D-
Dimer was elevated in 44.4% of the patients. Conclusion: The majority of Covid patients at
presentation have deranged coagulation and increased D-Dimer. Lymphopenia is the most common
haematological abnormality.
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Introduction
The outbreak of COVID-19 was first identified in
Wuhan, China after a cluster of unexplained
pneumonia cases was reported by the People’s
Republic of China to the World Health Organization
(WHO) on 31st December 2019. The aetiology of
this outbreak was a novel coronavirus named severe
acute respiratory distress syndrome coronavirus 2
(SARS-CoV-2).

The WHO declared COVID-19 as a global pandemic
on the 11th of March 2019 and addressed it as a
public health emergency of international concern
[1]. Based on the current information, the most
likely mode of transmission is person-to-person
transmission, by droplets and to a lesser extent by
fomites.

A wide spectrum of clinical manifestations is known
in COVID – 19 and common symptoms include
fever, shortness of breath, cough with or without
sputum, sore throat, nasal congestion, dizziness,
chills, muscle ache, arthralgia, weakness, fatigue or
myalgia, chest tightness, excessive mucus
production with expectoration, hemoptysis, and
dyspnea [2-8]. Other less characterized symptoms
include headache, diarrhoea, abdominal pain,
vomiting, chest pain, rhinorrhoea and loss of taste
and smell [9-12].

Most the patients with COVID-19 remain mild in the
early days but some progress rapidly to acute
respiratory failure, metabolic acidosis, septic shock,
ARDS or death [13,14].

Therefore, early diagnosis is critical to prevent rapid
progression to death.

COVID 19 is predominantly a multisystem
inflammatory disease. Haematological and
biochemical tests have a significant role in the early
quantification of the severity of the disease. These
parameters significantly aid the physicians to plan
appropriate management.

These include leukocyte count and characteristics
such as neutrophil- or lymphocyte-dominance;
inflammatory markers like erythrocyte
sedimentation rate (ESR), C-reactive protein;
collateral organ damage (acute renal failure, acute
liver failure) markers like Lactate dehydrogenase
(LDH) and D-dimer for the severity of the disease
[15].

Furthermore, severe COVID-19 infection might also
lead to a cytokine storm similar to the cytokine
profile present in secondary haemophagocytic
lymphohistiocytosis, including increased ferritin
levels, IL-1, IL-2, IL-6, IL-7, granulocyte-colony
stimulating factor, interferon-γ inducible protein 10,
monocyte chemoattractant protein 1, macrophage
inflammatory protein 1-α, and tumour necrosis
factor-α [13,16].

Recent advances in the treatment and improved
outcomes have been contributed mainly by
understanding the pathological and biochemical
status of the patients. Further improvement in the
understanding of this disease at all levels will help in
formulating appropriate management plans, thereby
reducing mortality and improving disease outcomes.

Methods
Study design: Prospective descriptive study
conducted over 3 months.

Source of the data: Patients admitted to COVID
isolation ward/ICU, JSS Hospital, Mysuru from June
2020 to August 2020.

Subjects: RT-PCR proven cases of SARS-CoV-2,
hospitalized after fulfilling the criteria set, as in need
of inpatient care, were included in the study. RT-PCR
proven cases, who just needed home quarantine
were excluded from the study.

Data collection: The presenting complaints of the
patients at the time of admission were obtained
from the laboratory information system (LIS).

Hematological parameters obtained were Hb, HCT,
RBC count, TC, DC, ANC, ALC, AEC, IMG, IPF, IRF,
and Platelet count. PS findings analyzed were for
the presence of nucleated RBCs (nRBCs),
fragmented RBCs, reactive lymphocytes, and toxic
changes in the neutrophils. Biochemical parameters
recorded were CRP, Ferritin, LDH and D-Dimer.

Statistical Analysis: All the COVID-19 positive
patients admitted in the isolation ward of JSSH from
1st of June 2020 to 31st August 2020 were the
cases included in the study. Quantitative data were
summarized as mean with standard deviation or
median with interquartile range and categorical data
expressed as proportions.

Ethics: This study was approved by the institutional
ethical committee.
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Results
We studied 99 patients admitted during the study
period. The youngest patient was 13 years old and
the oldest one was 92 years. 60.6% of our patients
were between 40 and 70 yrs. Three-fourths
(74.7%) of the admitted cases were males. Clinical
presentation at the time of admission is depicted in
table 1 in descending order. Nearly half of our
patients (49.5%) were diagnosed with pneumonia
and 19.1% of the patients required ICU admission
for advanced treatment.

Summarized values of haematological parameters
are given in Table 2. Twelve-point one percent of
our patients had a hemoglobin of less than 11 gm/dl
at admission. Three percent had hemoglobin above
16 gm/dl. NRBC was elevated in 2.4% of our
subjects. RBC count of less than 4 million was seen
in 17%. Immature reticulocyte fraction of >12%
was seen in 18% of our patients. Of these 18
patients, 2 of them (11%) had fragmented RBCs as
well in the peripheral smear. Figure 1 depicts other
haematological abnormalities seen in COVID 19
patients in decreasing order of frequency.
Leukocytosis is defined as total count
>11000/cumm, Leucopenia as total count
<4000/cumm, Neutrophilia as absolute neutrophil
count >7000/cumm, Neutropenia as absolute
neutrophil count <1500/cumm, Lymphocytosis as
absolute lymphocyte count >3500/cumm,
Lymphopenia as absolute lymphocyte count
<1500/cumm, Eosinophilia as absolute eosinophil
count >400/cumm and Eosinopenia as absolute
eosinophil count <10/cumm.

Eighty-two patients had their peripheral blood
smear reported. 84.1% of these patients had
Reactive lymphocytes, 46.3% had toxic granules in
neutrophils, 13.4% had RBC fragments and in 5.5%
of the patients, there was a significant left shift.
Among the biochemical parameters, C-Reactive
Protein (CRP) was elevated in 92% of the patients
at admission, Ferritin was elevated to a variable
extent in 78.2% of the patients, and LDH was raised
in 66.3% and D-Dimer was elevated in 44.4%.

Of the 99 patients admitted, 29 (29.2%) did not
have any comorbidities. The rest of them had either
one or more than one comorbidity. The
comorbidities we studied included Diabetes,
Hypertension, Chronic lung disease, and chronic
kidney disease. 45.5% had Diabetes mellitus,

52.5% had hypertension, 11.1% had chronic kidney
disease, 11.1% had chronic lung disease and 3%
had other illnesses needing long term treatment
such as hypothyroidism, psychiatric illness etc. Out
of 9 deaths, five (56%) had two or more two
morbidities. The Median (IQR) duration of stay in
the hospital was 9 (6 – 15) days. The maximum
duration of stay was 43 days. Among 99 cases, 9
patients (9.1%) succumbed to the disease course.

Table 1: Predominant clinical symptoms at
presentation

Clinical presentation  % of pts

Fever 67.7%

Cough 50.5%

Dyspnoea 34.7%

Myalgia 13.1%

Headache 4.0%

Diarrhoea 2.0%

Table 2: Summarized values of haematological
parameters

Haematological parameter Median (Interquartile range)

Hemoglobin (gm/dl) 13.4 (11.9 – 14.5)

Total Leucocyte count (cells/cumm) 6710 (4900 – 8803)

Absolute neutrophil count (cells/cumm) 4920 (3246 – 6983)

Absolute Lymphocyte count (cells/cumm) 1140 (715 – 1578)

Absolute Eosinophil count (cells/cumm) 12 (0 – 47)

Platelet count (lakh/cumm) 2.2 (1.7 – 2.8)

Figure 1: Haematological abnormalities
(excluding RBC) seen in COVID -19 patients in
the order of frequency

Discussion
During the study period, more than 153 million
cases had been reported in 192 countries and
territories, resulting in more than 3.2 million deaths
[17].

Our study conducted over 3 months, with a sample
size of 99 cases, has demonstrated a 9.1% death
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Rate with the recovery of the rest. In the present
study group, more than half of the patients were
adults between 40 to 70 years. Similar age-related
incidence is reported by Jian-Min Jin et al [18].
Fever, cough and pneumonia were the common
presenting features in our study, followed by
shortness of breath. Very few patients have also
presented with myalgia, headache, and diarrhea. As
per the WHO‑China Joint Commission Report, based
on 55924 laboratory-confirmed cases, fever and dry
cough were the most common presenting features,
followed by fatigue, sputum production and
shortness of breath [19].

Complete blood counts (CBC) being quick, easily
performed, and economical blood tests will be done
on all the patients as a baseline investigation at the
time of admission. The various parameters included
in the study are total white blood cells, absolute
neutrophil count, absolute lymphocyte count,
absolute eosinophil count and platelet count (PLT),
These can be used as inflammatory markers. CRP is
the most common parameter elevated. D-Dimer, the
marker of microthrombi, was elevated in slightly
more than half of all the patients and majority of
the patients, it was well within 2 µg/ml. Klok et al
have mentioned in their research paper that
thrombotic complications can affect up to 31% of
adults in the ICU with SARS-CoV-2 pneumonia, thus
supporting our finding that D-Dimer may not show a
significant elevation in the early stage of the illness
[20].

On peripheral blood smear, reactive lymphocytes
were seen in most of our patients. Vanessa et al
have reported reactive lymphocytes in 23 out of 32
(72%) cases of RT-PCR proven COVID-19 cases
[21]. Toxic changes in neutrophils which are
suggestive of possible secondary bacterial infection
were seen in nearly half of our patients. A similar
observation is reported by Aminder Singh et al [22].
Lymphopenia is the next common hematological
abnormality seen which is typical of many viral
infections. Interestingly, Neutropenia is a less
common finding. Li tan et al have concluded that
lymphopenia is an effective and reliable indicator of
the severity and hospitalization in COVID-19
patients [23]. Thrombocytopenia was observed in
20% of our subjects which is less compared to other
viral illnesses such as Dengue infection which is
common in our region. Fragmented RBCs,
suggestive of intravascular hemolysis, were
observed in a small proportion of the cases which is

An important hematological parameter to follow
during the illness.

Conclusion
Individuals of all age groups were affected by SARS-
CoV-2 and hospitalization was seen more commonly
in the males. The most common complaints at the
time of admission were found to be fever followed
by cough and the most common presenting feature
being pneumonia. All the biochemical markers were
elevated during the illness, but CRP was the most
common acute phase reactant to be raised. The
most common haematological finding was
lymphopenia while thrombocytopenia was less
common when compared to other viral illnesses. On
peripheral blood smear, reactive lymphocytes were
seen in the majority of the patients, and it is
common to find toxic changes in the neutrophils.

Author’s contribution: IB collected the data and
did the literature search. Helped with manuscript
preparation, VK designed the study, did the
analysis, and prepared the manuscript.

What does this study add to existing
knowledge?

The lab parameters of the covid disease have a
pattern that is different from many other common
viral illnesses. Neutrophilic leucocytosis
predominates over lymphocytosis which is common
in viral infections. Thrombocytopenia is less
common and lymphopenia and eosinopenia is the
predominant feature in covid infection.
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