COMPARISON OF HAEMATOLOGICAL AND BIOCHEMICAL PARAMETERS
OF COVID-19 PATIENTS IN ICU AND IN WARD

ABSTRACT

INTRODUCTION: Covid-19 is 65 nm to 125 nm in diameter and contains single-stranded
RNA as nuclei content. Covid-19's global scale transmission, frequent occurrence, large
number of deaths, infection and mortality among care providers, and multiplicative impact in
vulnerable or sensitive groups are all major causes of concern. The clinical presentations of
coronavirus disease are diverse, ranging from asymptomatic carriers to manifestations of
respiratory collapse requiring mechanical ventilation and 1CU support, as well as multi-organ
and systemic symptoms such as sepsis, septic shock, and multiple organ dysfunction
syndromes (MODS).

AIM: Comparison of Haematological and Biochemical Parameters of Covid-19 Patients in
ICU and in Ward

MATERIAL AND METHODS: 25 patients were ICU and 25 patients were ward. Patients
went directly to the Observed Treatment in the Dept. of Medicine and Dept. of Respiratory,
Datta Meghe Medical College and Shalinitai Meghe Hospital and Research Centre,
RESULT: Serum urea and creatinine significantly raised in ICU patients as compare to ward
patients while sodium, potassium and chloride were insignificantly increased in ICU patients.
Table 1 shows the D-dimer was also increased in ICU patients (3.45+2.76) as compare to the
ward patients (1.49£2.13). D-Dimer is significantly increased in ICU patients (P=0.0071). As
we can see in above table the level of Pro-BNP were highly significantly raised in ICU
patients as compare to the ward patients (P = 0.0001). While level of Trop T insignificantly
increased in ICU patients (P=0.8732).

CONCLUSION: Several indicators, such as elevated leukocyte and CRP, LDH, and
deranged urea/creatinine, were identified to be most likely correlated factors with disease
incidence and mortality in our study. so are lower bicarbonate levels. However, acute liver
and kidney injury are more common in COVID-19 patients.
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INTRODUCTION

The coronavirus disease-2019 (COVID-19) epidemic first surfaced at the end of December in
a Hunan seafood market in Wuhan, China, and was quickly proclaimed an international
public health emergency by the World Health Organization.1

It's an infectious disease caused by the coronavirus-2 that causes extreme acute respiratory
syndrome SARS-CoV-2 is phylogenetic ally related to SARS viruses, according to genomic
studies, and bats may be the primary vector. While the virus's intermediate point of origin and
spread to humans is unknown, it has been shown that it is capable of rapid human-to-human
transmission. The virus was primarily transmitted from person to person by physical
interaction. Coughing, sneezing, and laughing cause droplets. Cardiovascular damage,



respiratory failure, acute respiratory distress syndrome, and even death may occur in severe
situations.2,3

Covid-19 is 65 nm to 125 nm in diameter and contains single-stranded RNA as nuclei
content. Covid-19's global scale transmission, frequent occurrence, large number of deaths,
infection and mortality among care providers, and multiplicative impact in vulnerable or
sensitive groups are all major causes of concern.4

The clinical presentations of coronavirus disease are diverse, ranging from asymptomatic
carriers to manifestations of respiratory collapse requiring mechanical ventilation and ICU
support, as well as multi-organ and systemic symptoms such as sepsis, septic shock, and
multiple organ dysfunction syndromes (MODS). 5

The mild type of coronavirus manifestations is observed by the majority of no or mild
pneumonia manifestations, moderate and extreme with sepsis, severe pneumonia, and
MODS, and severe with sepsis, heavy pneumonia, and MODS. Fever (98.6%), exhaustion
(69.6%), dry cough (59.4%), stomach pain (34.8%), and dyspnea (31.2%) were the most
often reported symptoms at the time of infection's occurrence, while headache (6.5%),
dizziness (9.4%), stomach pain (2.2%), diarrhea (10.1%), nausea (10.1%), and vomiting were
the least common (3.6 %). 6 Coronavirus, according to several surveys, mostly affects the
elderly population, with hypertension (15%), diabetes (12%), cardiovascular diseases (10%),
and cerebrovascular disorders (10%) becoming the more common comorbidities (7 %). 6,7
At 4 degrees Celsius, samples should be held. This saliva and mucus samples are processed
using reverse transcription polymerase chain reaction (RT-PCR), which amplifies genetic
information derived from the samples and detects and preserves CoV material.8
Lymphocytopenia (82.3%), thrombocytopenia (36.2%), and leukopenia (33.7%) were seen in
the majority of COVID-19 disease patients. The majority of patients had elevated levels of C-
reactive protein (CRP), while high levels of alanine transaminase (ALT), aspartate
aminotransferase (AST), creatinine kinase (CK), and D-dimer were less common. In the
majority of patients, computed tomography scans (CT-Scan) reveal ground-glass opacity
(65%), ill-defined margins (81%), smooth or irregular interlobular septal thickening (35%),
air bronchogram (47%), wild paving pattern (10%), and thickening of adjacent pleura (32 %).
Since there have been no conclusive antivirals or vaccines for novel coronavirus disease
(COVID-19) in recent intervals, preventive treatment, which includes broad-spectrum
antibiotics, antivirals, corticosteroids, oxygen therapy, artificial ventilation, and convalescent
plasma, is a popular regimen in the present scenario. 9 The aim of the research was to explain
both clinical and biochemical features of COVID-19 patients, as well as to identify markers
that indicate a poor prognosis and mortality in COVID-19 patients.

In this study researcher focused on admission of patients, laboratory investigations with
disease severity, and it is the first of its kind in this field, to our knowledge.10

AIM

Comparison of Haematological and Biochemical Parameters of Covid-19 Patients in ICU and
in Ward

MATERIAL AND METHOD

The study conducted Department of Biochemistry this study included 50Covid positive
patients of age 40 -55 years who were admitted in ICU and Ward to Shalinitai Meghe
hospital and Research centre, consequently, 25 patients were ICU and 25 patients were ward.



Patients went directly to the Observed Treatment in the Dept. of Medicine and Dept. of
Respiratory, DMMC and SMHRC, Nagpur[24].

SAMPLE COLLECTION

Sml of each patient’s blood sample was taken and separated in two tubes EDTA and
plain tube. The sample was used to estimate the levels of Liver function test, Ferritin, LDH,
CRP and CBC.

BIOCHEMICAL ANALYSIS

EDTA samples were used for the CBC count was estimated on 3 parts coulter counter. The
sample was used to estimate the levels of Liver function test, Renal function test, CRP,

ferritin, LDH, Trop-1, D-dimer, Pro-BNP were estimated on AU480 Analyser.

RESULT

Table 1: Comparison between Biochemical and haematological parameters ICU and Ward

Covid-19 positive patients

Parameters ICU (n-25) Ward (n-25) P-valve

Hb (gm/dl) 11.20+3.1 14.2+2.60 P =0.0005
WBC (%) 14001+46 9301+23 P <0.0001
PLT (Laks/cumm) 140.13£21.0 212.10+34.7 P <0.0001
Total Bilirubin (mg/dl) 0.43+0.24 1.54+1.41 P =0.0003
Direct (mg/dl) 0.20+0.15 0.78+1.01 P =0.0066
Indirect (mg/dl) 0.23+0.9 0.76+0.43 P =0.0107
SGOT (IU/L) 97.65+£32.0 56.31+£23.0 P <0.0001
SGPT (IU/L) 110.1+£26.0 61.42+28.9 P <0.0001
Total Protein (mg/dl) 6.61+3.24 6.18+1.34 P=0.4403
Albumin (mg/dl) 3.80+2.85 3.24+1.27 P=0.3465
Alkaline P (1U/L) 166.4+65.10 89.7+£33.0 P <0.0001
GGT (IU/L) 93.7+35.0 49.0£7.60 P <0.0001
Urea (mg/dl) 54.30+29.91 28.40+12.69 P = 0.0002
Creatinine (mg/dl) 1.64+1.02 0.76+0.28 P = 0.0001
Sodium (mEqg/L) 139.1+4.47 141.1+8.97 P =0.3234
Potassium (mEQ/L) 4.72+0.83 4.27+0.59 P =0.0319
Chloride (mEqg/L) 98.58+8.33 102.4+6.97 P =0.0850
Bicarbonate (mEqg/L) 17.5+4.84 19.24+3.37 P =0.1467
D-dimer (mcg/mL) 3.45+2.76 1.49+2.13 P =0.0071
LDH (1U/L) 487.41+34.0 241.0+36.0 P <0.0001
CRP (mg/L) 57.0+9.2 21.0+4.5 P <0.0001
Ferritin (ng/dl) 785.60+63.0 483.2+48.3 P <0.0001
Trop-T (pg/mL) 106.01+43.7 103.92+61.0 P =0.8732
Pro-BNP (pg/mL) 2641+597.0 1682.0£972.5 P =0.0001

Comparison of HB, WBC and Platelets in ICU patients was raised and ward patients were
normal.

Comparison of liver function tests parameters in the study groups. Total and direct serum
bilirubin levels were increased in ICU patient’s normal in ward patients. The primary liver
enzymes ALT and AST were raised in the both ICU and ward patients. Between the ICU and
ward were ALKP was within normal in ward patients but increased in ICU patients.



Serum Total Protein and Albumin levels were within normal limits in both ICU and ward the
groups. The both groups differences were statistically not significant (P= 0.4403, P=0.3465).
Comparison between ICU and ward serum LDH level were more than ICU patients to ward
patients.

Comparison of serum Ferritin level is both ICU and ward patients are raised in both groups.
Comparison CRP level in both ICU and Ward patients more than ward patients CRP level are
high in ICU patients.

However differences between the ICU and Ward liver function test, LDH ferritin and CRP
patients were (P <0.0001) statistically significant Excepts total protein and albumin are not
significant. (P=0.4403, P= 0.3465)

Serum urea and creatinine significantly raised in ICU patients as compare to ward patients
while sodium, potassium and chloride were insignificantly increased in ICU patients.

Table 1 shows the D-dimer was also increased in ICU patients (3.45+2.76) as compare to the
ward patients (1.49+2.13). D-Dimer is significantly increased in ICU patients (P=0.0071).

As we can see in above table the level of Pro-BNP were highly significantly raised in ICU
patients as compare to the ward patients (P = 0.0001). While level of Trop T insignificantly
increased in ICU patients (P=0.8732).

DISCUSSION

Abnormal LFT is common in COVID-19, and it appears in combination with elevated heart
and muscle enzymes. It returns to normal without affecting any liver-related morbidity or
mortality. COVID-19Aminotransferase elevation may also be due to myositis, which is
common in people who have had a lot of flu. 8 According to a recent study, SARS-CoV-2 is
thought to bind directly to cholangiocytes, demonstrating the Angiotensin Converting
Enzyme 2 (ACE) receptor and causing liver damage. 21 This clarifies how the SARSCoV-2
virus caused our patient's liver dysfunction.11

Patients with abnormal LFT results, particularly hepatocyte at the time or during the
hospitalization, had higher risk of progression to sever than those with standard liver tests.
Exacerbation of pneumonia to mild pneumonia is a crucial health result that suggests a higher
mortality risk and necessitates admission to the intensive care unit (ICU) or mechanical
ventilation. Previous research has established age, race, and underlying conditions as risk
factors for extremeCOVID-19. This is one of the first studies to show a correlation between
pathological liver testing and severe disease. Our results support the hypothesis that the
SARS-CoV-2 virus is not only highly transmissible but also capable of inducing severe
multi-organ dysfunction in humans.12,13

Lymphocytopenia, leukopenia, thrombocytopenia, deranged liver function enzyme levels,
elevated CRP, and D-dimers were observed in our sample population, which corresponded to
the findings of multiple studies. 14

In our research, hemoglobin levels in patients with COVID-19 admitted to the wards and
those who survived were marginally different (Increased) from patients admitted to intensive
care units (ICU) and those who died, which corresponded to results from minimal studies.15
Renal parameter creatinine was found to be within normal ranges in patients admitted to
wards with moderate disease or patients who survived, but dramatically elevated creatinine
was found in patients admitted to ICU and those who died, according to our findings, which



are compatible with numerous reports. The sodium levels in our sample size of patients were
shown to be within normal limits in moderate vs. mild cases non-serious, in comparison to
another study that found a drop in sodium levels in patients admitted to intensive care units,
contradicting our results, even though severe patients in our study developed significantly
elevated sodium levels during their hospital stay (Figure (Figurede)4de). Potassium levels
were shown to be elevated but within normal range in ICU and deceased patients as
compared to those admitted to the ward or recovered, a result that matched that of another
study. In our sample, patients in intensive care units and the deceased had higher urea and
chloride levels, as well as lower serum bicarbonate levels, which correlated with the results of
negligible tests.16,17

Patients in intensive care units and others who died had elevated levels of alanine
transaminase (ALT), aspartate aminotransferase (AST), and gamma-glutamyl transferase
(GGT), as well as mildly elevated levels of overall bilirubin, as opposed to patients in wards
or those who survived - results that matched the findings of other tests. In patients admitted to
the ICU, elevated levels of inflammatory markers such as C-reactive protein (CRP), lactate
dehydrogenase (LDH), D-dimer, erythrocyte sedimentation rate (ESR), ferritin, and
procalcitonin (PCT) were found, with findings correlating with multiple reports.18,19

Our research had a few drawbacks, including a smaller sample size than previous Chinese
studies and a retrospective analysis, which indicates that not all laboratory parameters were
consistently monitored in every patient. Another drawback is that the only radiological
investigation used was a chest radiograph, with no CT scan done to validate the radiological
result, as further screening tests for Covid-19 have been proposed. Finally, follow-up labs
were not readily accessible for all patients, including those who were sent home for
isolation.20-23

CONCLUSION

A single-centre analysis of 50 COVID-19 positive hospitalized patients in a developing world
found a variety of factors related to disease incidence and mortality, as well as complex
improvements in laboratory investigations during hospitalization that influenced prognosis.
While several broad center prospective surveys are required to investigate the results
demonstrated, the clinical history and characteristics of patients, as well as comparing levels
of many biomarkers, can be used to forecast disease incidence and mortality. Several
indicators, such as elevated leukocyte and CRP, LDH, and deranged urea/creatinine, were
identified to be most likely correlated factors with disease incidence and mortality in our
study. so are lower bicarbonate levels. However, acute liver and Kkidney injury are more
common in COVID-19 patients.

The literature considers the deranged values of liver function enzymes in Covid-19 to be of
less concern, while our study shows a connection between liver enzymes and the increased
number of ICU admissions as well as prognostic markers, necessitating further research in
this area to document the derangements of liver enzymes during hospitalization and their
relationship to clinical outcomes.
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