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Abstract: Background: On 8 March 2020 the first COVID-19 case was detected in Bangladesh. Day by day this disease is
changing its own nature and dimension. So, it is very difficult to define the exact risk factors associated with such ferocious
diseases. In this situation, haematological and biochemical analysis of COVID-19 patients may play an important role in the
current and future planning of COVID treatment. Aim of the study: The aim of this study was to assess the COVID-19 status of
Covid patients by haematological and biochemical markers. Materials and Methods: This prospective observational study was
conducted among 350 participants who attended the Bashundhara Ad-Din Medical College Hospital, Hasnabad, South
Keranigonj, Dhaka, Bangladesh after confirmation by RT-PCR. Using 5 ml fasting venous blood samples different haematological
and biochemical biomarkers were analyzed. These were analyzed in auto analysis using a standard protocol as per the
manufacturer’s instructions. Finally, results were analyzed using standard statistical calculation by% positivity, confidence
interval, p values where p<0.05 was considered as statistically significant. Results: In this study, in critical participant group, the
mean (£SD) HBC, RBC, TLC, PCV, NLR, Platelet Counts, SGOT and SGPT were found 11.56+£2.07, 3.64+2.82, 12372+2920,
29.17+7.84, 2.8+0.32, 98743+32127, 67.91+31.54 and 71.39+33.74 respectively. On the other hand, in non-critical patient
group those reading were found 12.7842.17, 4.0242.90, 10956+2744, 35.03+£8.22, 2.7+0.28, 129544+51228, 65.68+27.96 and
67.55+26.57 respectively. In analyzing the haematological and biochemical parameters among participants we found ‘extremely
significant correlations’ between critical and non-critical groups in HBC, TLC, PCV, Platelet Counts, S. Creatinine and D-Dimer
test results where p values were <0.0001. On the other hand, we found only ‘significant correlation’ between critical and non-
critical groups in NLR, CRP, Serum Ferritin and LDH test results where the p values were <0.05. The average age of the total
participants was 47.27+14.66 years. In the critical group, it was 54.19+15.23 and in the non-critical group, it was 43.03+13.68
years. So, the mean age of critical patients was higher than that of non-critical patients. Conclusion: Haematological and
biochemical markers may be considered as the most potential parameters in assessing the severity of COVID-19 infection. But,
advanced training required for laboratory personnel’s who are responsible for collecting, transporting and handling biological
samples and carrying out the various laboratory tests for patients with COVID-19 is recommended.
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1. Introduction

It is very difficult to define the exact risk factors and
pathological status associated with COVID-19. In this
situation, haematological and biochemical analysis of
COVID-19 patients may play an important role in the current
and future planning of COVID treatment. At the end of the
year 2019, a single cluster of pneumonia cases produced by a
novel coronavirus (2019-novel) was reported in Wuhan of
China. [1] In Later, the term °‘severe acute respiratory
syndrome corona virus-2° or SARS-CoV-2 was coined.
Because of the contagious nature of it can spread rapidly. For
its rapid progression and due to lack of specific predefined
paretic strategy, an epidemic had occurred. [1] In
Bangladesh, on 8 March 2020 the first COVID-19 case was
detected. World Health Organization (WHO) declared that
the epidemic of SARS-CoV-2 is a public health emergency
of international concern (PHEIC) on 30 January 2020. As per
the phylogenetic analysis, ‘COVID-19’ belongs to a distinct
clade of ‘beta-corona virus’ which is similar to the ‘human
SARS-CoV-1’ and ‘Middle East Respiratory Syndrome
Coronavirus (MERS-CoV) and these two species found in
the latest decade causing severe human deaths. [2] Although
the estimated case fatality rate (CFR) of COVID-19 is lower
than that of ‘SARS or MERS’, the scale of its contagion has
caused more casualties than either of them. [3] Within a few
days, human-to-human transmission of COVID-19 has been
confirmed. [4] The SARS-CoV-2 can be because of some
serious clinical complications, especially in elderly patients,
cases with diabetes, [5] cardiac and cerebrovascular diseases,
[6] cancer, obesity, patients of endocrine, nerves, and
respiratory systems. [7] Basically, such patients constituting
50%-75% of deaths, [8] pertaining to COVID-19 infections.
The RT-PCR is the standard method for SARS-CoV-2
detection and it is the laboratory test of choice for the
diagnosis of symptomatic patients in the acute phase. [9]
Besides this, biomarkers offer information concerning the
nature and degree of pneumonia. A physician can determine
whether a disease is bacterial or resultant any other etiology
by analyzing blood test results. [10] The findings regarding
elevated serum C-reactive protein (CRP), LDH, D-dimer, and
hyper-ferritin status in blood suggest a possibly crucial role
of a cytokine storm in the pathophysiology of COVID-19
infection. [11] The main biomarker molecules that are being
evaluated are; D-dimer, CRP, LDH, and serum ferritin. The
elevated levels of these biomarkers were associated with
severity of inflammation and bleeding associated with
COVID-19 infection, showing an independent increased risk
for admission in the Intensive Care Unit (ICU), invasive
ventilatory support, and death. The highest odds of death
occurred when levels of the serum LDH level were greater
than 1200 units per liter, and the D-dimer level was greater
than 3 pg/ml. Additionally increased level of ALT, AST, and
creatinine level in severely infected patients suggests; that
SARS-CoV-2 carries an increased risk of impaired/deranged
liver and kidney function [12]. The main objective of this

study was to assess the COVID-19 status of Covid patients
by haematological and biochemical markers.

2. Materials and Methods

This prospective observational study was conducted
among 350 participants who attended the Bashundhara Ad-
Din Medical College Hospital, Hasnabad, South
Keranigonj, Dhaka, Bangladesh after confirmation by RT-
PCR. Using 5 ml fasting venous blood samples different
haematological and biochemical biomarkers were analyzed
and these were analyzed in auto analysis using a standard
protocol as per the manufacturer’s instructions. According
to the inclusion criteria of this study, only RT-PCR positive,
non-duplicate sequential cases, patients with at least one
sign or symptom of either fever, altered smell or taste, or
acute respiratory disease, patients with the presence of
clinical features that are unexplainable by any other disease
and or suggested by computed mammography scan were
included as the study subjects. Besides these, patients with
a history of travel to another country in the previous 14
days before the onset of symptoms suggesting COVID-19
infection and positive RT-PCR case for SARS-CoV-2 or
close contact with a patient confirmed positive by real-time
PCR (RT-PCR) were included. On the other hand,
according to the exclusion criteria of this study, all RT-PCR
negative cases for SARS-CoV-2 and patients with
bronchitis or pneumonia or acute and chronic eosinophilic
pneumonia and COVID-19 positive case with congestive
heart failure (CHF) were excluded. From upper respiratory
specimens (nasopharyngeal swabs, oropharyngeal swabs)
the real-time RT-PCR test is based on the qualitative
detection of nucleic acid from the SARS-CoV-2. Swabs
would have to be placed immediately after collection into a
sterile tube containing 2-3 mL of either viral transport
medium (VTM). Overnight fasting blood sample of 5 ml
was collected from each participant in a plain vial for serum
testing, EDTA (k3EDTA) vial for estimation of
hematological parameters citrated vial for D-dimer
assessment. The estimation of coronavirus disease was done
by RT-PCR with the help of Quant Studio™S5 Real-Time
PCR System (Ther mo fisher, USA) and the result was
calculated on the basis of cycle threshold (CT) value and
graphical analysis. The qualitative detection of SARS-CoV-
2 viral RNA was done in the human nasopharyngeal swab,
oropharyngeal swab, anterior nasal swab, mid-turbinate,
and sputum specimens from individuals who are “suspected
of COVID-19” by the health care providers. The blood
samples were studied in the hospital laboratory by the
laboratory technician using the Medonic (BOULe) auto
analyzer. The CBC results obtained from this analysis were
studied and approved by a pathologist.

Severity Status Defining of COVIT-19:

The following features were considered as of non-critically
[12] affected patients:

1. Fever, cough and other respiratory symptoms.
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2. <50% of lung involvement on either chest X-ray or
HRCT.

. Lung imaging showed viral pneumonia.

. No oxygen support is required.

. Discharge after 10 days of symptom onset.

. Blood oxygen saturation between 94% to 84%.

. CRP=5-10 mg/L, D-dimer=450-1000 ng/mL, serum
ferritin=500-1000 ng/mL.

The following characteristics were considered as of
critically affected patients:

1. >50% of flung involvement on either chest X-ray or

HRCT.
. Blood oxygen saturation <84%.
. Shock.
. Acute Respiratory Distress Syndrome (ARDS).
. Cardiac injury.
. Multi-organ dysfunction.

The measurement principles of the Medonic (BOULe) based
on impedance for cell counts and spectrophotometry for
hemoglobin (HGB). Medonic has three main components to
identify blood cell, Electrical impedance: Accurate identification
of red blood cells and platelets. Laser-based flow cytometry:
white blood cells identification. Colorimetric: determination of
hemoglobin. Finally, results were analyzed using standard
statistical calculation by% positivity, confidence interval, p
values where p<0.05 was considered as statistically significant.
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3. Results

Using a standard protocol as per the manufacturer’s
instructions, different haematological and biochemical
biomarkers were analyzed using 5 ml fasting venous blood
samples and these were analyzed in auto analysis. In all
COVID-19 positive cases, the average duration of symptoms
before admission was 10 days. Among a total of 350 patients,
133 (38%) were critically ill and 217 (62%) were non-critical
in condition based on the different clinical and diagnostic
criteria. The average age of the total participants was 47.27 +
14.66 years. In the critical group, it was 54.19 + 15.23 and in
the non-critical group, it was 43.03 + 13.68 years. So, the

mean age of critical patients was higher than that of non-
critical patients. In terms of severity, the maximum number
of patients were belonging to age group 33 to 47, which was
34.59% in critical 47.93% in non-critical, and 42.86% among
total patients. Among total participant’s male patients were
73% whereas female patients were 27%. In the critical and
non-critical groups, the ratios of male-female were similar to
the total patients. In this study among participants, the most
common risk factor was systemic hypertension which was
found in 45.86% of critical, 47% of non-critical, and 46.57%
of total patients. Besides these, the frequencies of diabetes
mellitus were also noticeable. Among total participants, the
most common complaints inpatient was fever in 51%, altered
taste, and smell in 50%, headache in 25%, and shortness of
breath in 27% of patients. In analyzing the haematological
and biochemical parameters among participants we found
‘extremely significant correlations’ between critical and non-
critical groups in HBC (gm/dl), TLC/ml, PCV (%), Platelet
Counts (U/mcL), S. Creatinine (mg/dl) and D-Dimer (pg/ml)
test results where p values were <0.0001. On the other hand,
we found only ‘significant correlation’ between critical and
non-critical groups in NLR (%), CRP (mg/L) and LDH (U/L)
test results where the p values were <0.05. In this study, in
critical participant group, the mean (£SD) HBC (gm/dl),
RBC (1012/L), TLC/ml, PCV (%), NLR (%), Platelet Counts
(U/mcL), SGOT/L and SGPT/L were found 11.56+2.07,
3.64+2.82, 12372+2920, 29.17+7.84, 2.8+0.32,
98743432127, 67.91£31.54 and 71.39+33.74 respectively.
On the other hand, in non-critical patient group those reading
were found 12.7842.17, 4.02+£2.90, 1095642744, 35.03+8.22,
2.7+0.28, 129544+51228, 65.68+27.96 and 67.55+26.57
respectively. Moreover, in critical patient group the mean
(#SD) ALP (IU/L), Serum Urea (mg/dl), S. Creatinine
(mg/dl), CRP (mg/L), D-Dimer (pg/ml), Serum Ferritin
(ug/mL) and LDH (U/L) were 161.65+52.49, 46.06+16.11,
1.9+0.8, 47.15+£22.71, 2.77+1.92, 1118.05+265.81 and
379.94£101.91 respectively. On the other hand, in non-
critical patient group those readings were found
168.16+£55.36,  43.68+17.94, 1.5¢0.9,  39.35+23.22,
2.04+1.33, 739.86+142.93 and 344.16+97.55 respectively.

Patients Age Group Distribution

18-32 yrs

33-47 yrs

M Critical Patients

48-62 yrs

63-77 yrs >77y1s

B Non-Critical Patients

Figure 1. Patients Age Group Wise Distribution.
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Table 1. Age distribution of participants (N=350).

Critical (n=133) Non-critical (n=217) Total (N=350)
Age (Year) " % " % " %
18-32 yrs. 7 5.26 46 21.2 53 15.14
33-47 yrs. 46 34.59 104 47.93 150 42.86
48-62 yrs. 35 26.32 45 20.74 80 22.86
63-77 yrs. 36 27.07 21 9.68 57 16.29
>77 yrs. 9 6.77 1 0.46 10 2.86
Mean + SD 54.19+£15.23 43.03 +13.68 47.27 +14.66
Table 2. Gender distribution of participants (N=350).
Critical (n=133) Non-critical (n=217) Total (N=350)
Gender " % " % " %
Male 99 74.44 156 71.89 255 72.86
Female 34 25.56 61 28.11 95 27.14
Gender Wise Patients Distribution
74.44 71.89
80
70
60
50
25.56 28.11
40
30
20
10
0
Male Female
B Critical Patients Non-Critical Patients
Figure 2. Patients Gender Wise Distribution.
Table 3. Risk factors and clinical features among participants (N=350).
Characteristics Critical (n=133) Non-critical (n=217) Total (N=350)
n % n Y% n %
Risk factor distribution
Systemic hypertension 61 45.86 102 47.0 163 46.57
Other cardiovascular disease 29 21.8 57 26.27 86 24.57
Diabetes mellitus 66 49.62 81 37.33 147 42.0
Signs and symptoms distribution
Fever 77 57.89 102 47.0 179 51.14
Fatigue 34 25.56 19 8.76 53 15.14
Dry cough 30 22.56 46 21.20 76 21.71
Shortness of breath 42 31.58 52 23.96 94 26.86
Altered taste and smell 77 57.89 98 45.16 175 50.0
Vomiting 22 16.54 37 17.05 59 16.86
Headache 19 14.29 67 30.88 86 24.57
Diarrhoea 4 3.01 35 16.13 39 11.14
Table 4. Haematological and biochemical parameters among participants (N=350).
- _ o _ 95% CI
Lab. parameters Critical (n=133) Non-critical (n=217) p- Value Maximum Minimum
HBC (gm/dl) 11.56+2.07 12.78+2.17 <0.0001 1.66 0.16
RBC (10'%/L) 3.64+2.82 4.02+2.90 0.230 1.61 0.41
TLC/ml 1237242920 1095642744 <0.0001 2134 812

PCV (%) 29.17+7.84 35.03+8.22 <0.0001 2.9 1.44
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- - 95% CI1
Lab. parameters Critical (n=133) Non-critical (n=217) p- Value Maximum Minimum
NLR (%) 2.840.32 2.7+0.28 0.002 0.76 0.13
Platelet Counts (U/mcL) 98743+32127 129544451228 <0.0001 62345 11428
SGOT/L 67.91+31.54 65.68+27.96 0.491 19.17 438
SGPT/L 71.39+33.74 67.55+26.57 0.238 21.36 4.88
ALP (IU/L) 161.65+52.49 168.16+55.36 0.277 59.14 17.97
Serum Urea (mg/dl) 46.06£16.11 43.68+17.94 0.212 8.21 4.95
S. Creatinine (mg/dl) 1.9+0.8 1.5+0.9 <0.0001 0.6 0.05
CRP (mg/L) 47.15+£22.71 39.35+23.22 0.002 19.38 3.03
D-Dimer (pg/ml) 2.77£1.92 2.04+1.33 <0.0001 0.47 0.06
Serum Ferritin (ug/mL) 1118.05+265.81 739.86+142.93 <0.0001 65.55 15.83
LDH (U/L) 379.94+101.91 344.16+97.55 0.001 118.76 45.78
Table 5. Final outcome among the participants (N=350).

Clinical outcome Critical (n=133) _ Non-critical (n=217) Total (N=350)

n %o n Y% n %
Death 10 7.52 3 1.38 13 3.71
Survived 123 92.48 214 98.62 337 96.29
Total 133 100.0 217 100.0 350 100.0

Patients Outcome Status

100
90
80
70
60
50
40
30

Death

H Critical Patients

98.32

92.48

Survived

B Non-Critical Patients

Figure 3. Patients Outcome Status.

4. Discussion

The aim of this study was to assess the COVID-19 status
of Covid patients by haematological and biochemical
markers. A heterogeneous and evolving approach for
diagnosis of infection in patients to determine have taken in
the emergence of the SARS-CoV-2 infection affected
countries. As per our study, we analyzed several clinical,
haematological as well as biochemical laboratory parameters.
They play an important role in the early diagnosis and
management of COVID-19 positive cases and proves their
pivotal role by providing the clinical status of patients and a
number of useful prognostic markers. To detect SARS-CoV-
2 RNA in a given specimen under the guidelines given by
WHO in 2020, a commercial supplied RT-PCR kit and
manual/automation methods of RNA extraction was applied

which was similar to other studies by Palmas et al. [13] But
for the detection of the similar virus, a study done by the
Centre for disease control and prevention (CDC) 2020, used
nasal  mid-turbinate = swab, saliva specimen and
nasopharyngeal aspirate as a specimen. [14] In our study we
included only RT-PCR positive cases as our study people.
Out of all 350 confirmed cases of SARS-COV-2, the male-
female ratio was 2.7:1. The average age of the participants
was 47.27 + 14.66. The average age was found to be higher
in critically as compared with the non-critically patients. This
was supported by a similar study conducted by Guan et al.,
[15] and another study conduct by Li et al. [16] In this study
among participants, the most common risk factor was
systemic hypertension which was found in 45.86% of critical,
47% of non-critical and 46.57% of total patients. Besides
these, the frequencies of diabetes mellitus were also
noticeable. Among total participants, the most common
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complaints inpatient was fever in 51%, altered taste and
smell in 50%, headache in 25% and shortness of breath in
27% of patients. The finding regarding these parameters was
seen to be higher in critically ill as compare to the non-
critically ill patients which were higher in study conduct by
the Huang et al., [17] in which fever (98%) followed by
cough (76%) and myalgia or fatigue (44%). In a study which
was conducted by Yang et al. [18] In this study, in critical
participant group, the mean (+SD) HBC (gm/dl), RBC
(1012/L), TLC/ml, PCV (%), NLR (%), Platelet Counts
(U/mcL), SGOT/L and SGPT/L were found 11.56+2.07,
3.64+2.82, 1237242920, 29.17+7.84, 2.8+0.32,
98743+32127, 67.914£31.54 and 71.39+33.74 respectively.
On the other hand, in non-critical patient group those reading
were found 12.78+2.17, 4.024+2.90, 10956+2744, 35.03+8.22,
2.740.28, 129544+51228, 65.68427.96 and 67.55+26.57
respectively. Moreover, in critical patient group the mean
(#SD) ALP (IU/L), Serum Urea (mg/dl), S. Creatinine
(mg/dl), CRP (mg/L), D-Dimer (ug/ml), Serum Ferritin
(pg/mL) and LDH (U/L) were 161.65+52.49, 46.06+16.11,
1.9+0.8, 47.154£22.71, 2.77+£1.92, 1118.05+265.81 and
379.94£101.91 respectively. On the other hand, in non-
critical patient group those readings were found
168.16+55.36,  43.68+17.94,  1.5+0.9,  39.35423.22,
2.0441.33, 739.86+142.93 and 344.164+97.55 respectively. In
most of the variables, these values were similar in a study
conducted by Usul et al. [19] Author Huang et al. [20] and
Hu et al. [21] suggested in his study conducted in China that,
the mean of neutrophil counts and TLC were higher in
critically ill COVID-19 cases and 87.5% of critical patients
having neutrophilia, which is similar with our study. TLC and
increased neutrophil were observed as independent predictors
of an adverse clinical outcome in a study. [22] Our findings
were found similar as in some other studies conducted by
Terpos et al. [23] and Henry et al. [24] On the other hand, in
critically and non-critically groups the COVID-19 positive
adult patients associated with increased severity and high
mortality, had a low level of platelet count which was similar
in a study done by Henry et al. [24] The value of LDH was
statistically significant in our study, several other studies also
concluded that LDH is significantly increased in patients
experiencing the severe course of the disease compared to
those with non-critically ill, thereby demonstrating its role as
the most potential biomarker in predicting COVID-19
severity. Studies conducted by Zheng et al. [25] and Velavan
et al, [26] also observed in their study that LDH is an
important biomarker for disease progression and severity. All
the findings may be helpful in further similar studies.

5. Conclusion and Recommendation

Haematological and biochemical markers may be considered
as the most potential parameters in assessing the severity of
COVID-19 infection. Available data suggest that several
hematological and biochemical parameters might be responsible
for the change in the duration ofSARS-CoV-2 infection and
some of them can be considered significant predictors of

unfavorable clinical outcomes and also help in reflecting
changes in systemic inflammation of the renal, hepatic, cardiac,
immune, hemostatic, bone marrow and peripheral blood
systems. Advance training required for laboratory personnel
who are responsible for collecting, transporting, and handling
biological samples and carrying out the various laboratory tests
for patients with COVID-19 is recommended.
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