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Abstract:

Background:

Coronavirus disease 2019 (COVID-19) is an infectious virus caused by the virus coronavirus 2 resulting in severe acute
respiratory syndrome (SARS-CoV-2), which has had a terrible impact on the world, affecting nearly six million
individuals. During the COVID-19 pandemic, a link has been observed between COVID-19 infection and acute cardiac
injury, which may be related to abnormal levels of inflammation coagulation biomarkers such as troponin, C-reactive
protein (CRP), and D-dimer in serum. However, there is currently no agreement on the incidence of cardiac injury, its
prognosis, or its possible causes. Therefore, this article presents a detailed analysis and review of the incidence,
comorbidities, outcomes, and potential mechanisms of acute cardiac injury in COVID-19 patients.

Aims and objectives: We aimed to detect the rise of various parameters in covid 19 effected patients

Material and methods: This was a cross-sectional, observational study conducted between 12/11/2020 and to may 2021
in covid-19 positive patients and controls. Participants were either gender and age >18; Ability to read, understand text
and communicate language; and consent to personal data processing. Lack of access of internet. Inability of complete an
online survey. Incomplete data in any section of the questionnaire. A total number of RT-PCR-confirmed COVID-19
patients were ordered for a panel of biochemistry tests such as RBS, Urea, Creatinine, T.bil, D.bil, Liver enzymes,
Albumin, total protein, Ferritin, D-dimer, Troponin-lI, CBP. A total of 190 COVID-19 patients were included in the
study. SARS-CoV-2 infection was confirmed by the RT-PCR assay conducted in accordance with the standard protocol.
Results: COVID-19 patients divide into mild, moderate, and severe. These include shortness of breath, chest pain,
tachycardia, and hematological parameters such as WBC and platelet, neutrophil, and lymphocyte and coagulation
markers such as D-dimer and troponin-I and liver enzyme abnormalities described to be associated with COVID-19
patients. This study has conducted at a tertiary care hospital with a total number of patients was 132 and 132 controls.
All these markers are slightly elevated in patients with COVID-19. Determination of coagulation factors such as D-
dimer in hospitalized covid-19 patients evidenced a consistent association during the patient’s hospital stay.

Conclusion: Biomarkers will play a crucial role in early suspicion, diagnosis, monitoring, and recognition of
complications, management and disposition of patients. Each of these components in turn can have crucial implications
on the healthcare system and the administrative machinery, directly impacting patient care.

Keywords: COVID-19, RBS, Urea, Creatinine, T-bil, D-bil, Liver enzymes, complete blood count, Albumin, total
protein, Ferritin, D-dimer, Troponin-I, CBP.

Introduction:

Coronavirus (Cov) is an enclosed virus with a huge positive-sense, single-stranded RNA genome belonging to the
Coronaviridae family. ™ Human pathogenic CoVs are connected with a varied collection of breathing disorders,
containing common colds, pneumonia, and bronchiolitis. **1 As of January 28, 2021, confirmed COVID-19 infections
number over 104 million individuals worldwide, resulting in over 2.21 million deaths. More than 220 countries have
reported laboratory-confirmed cases of COVID-19. !
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The ongoing pandemic of severe acute respiratory syndrome by coronavirus 2 (SARS-CoV-2) continues to pose several
diagnostic and therapeutic challenges. First reported from Wuhan in China in December 2019, the World Health
Organization on February 11, 2020 officially named this infection, coronavirus disease 2019 (COVID-19) and the virus
as SARS-CoV-2. P! It was declared as a pandemic on March 11, 2020. As on December 9, 2020, there are more than 67
million cases worldwide with more than 1.5 million deaths. '

In adults, though SARS-CoV-2 typically causes pneumonia and acute respiratory distress syndrome (ARDS), it is now
being recognized as a multisystem disease. In contrast, most children are asymptomatic or have mild to moderate illness.
Severe or critical illness is rare. ™ A novel illness, termed multisystem inflammatory syndrome in children (MIS-C) is
being increasingly reported in children. Children with MIS-C are sicker, may have multiorgan dysfunction and often
require intensive care.

Diagnosis of COVID-19 is confirmed by direct detection of SARS-CoV-2 nucleic acids in respiratory tract specimens
with a polymerase chain reaction (PCR). ! A rapid and accurate diagnosis has wide implications for the patient,
healthcare institution, and the public health and administrative personnel. In the current pandemic, healthcare systems are
struggling to meet the increasing demands of the rapidly rising infected population. Effective utilization of available
resources is paramount to saving the maximum number of lives. Clinical assessment is indispensable, but laboratory
markers, or biomarkers, can provide additional, objective information which can significantly impact many components
of patient care. ™!

Despite the burgeoning COVID-19 literature database, the treating clinician needs to be effectively updated to offer the
best care at the bedside. This article attempts to provide updated and practical information to clinicians on the role of
biomarkers in COVID-19.

Aim of the study:
The study aimed to observe the various parameters such as RBS, Urea, Creatinine, T.bil, D.bil, Liver enzymes,
Albumin, total protein, Ferritin, D-dimer, Troponin-1, and CBC. In covid-19 affected individuals.

Material and methods: This was a cross-sectional, observational study conducted between 12/11/2020 and to may 2021
in covid-19 positive patients and controls.

Inclusion criteria: Participants were either gender and age >18; Ability to read, understand text and communicate
language; and consent to personal data processing.

Exclusion criteria: Lack of access of internet. Inability of complete an online survey. Incomplete data in any section of
the questionnaire.

A total number of RT-PCR-confirmed COVID-19 patients were ordered for a panel of biochemistry tests such as RBS,
Urea, Creatinine, T.bil, D.bil, Liver enzymes, Albumin, total protein, Ferritin, D-dimer, Troponin-I, CBP.

A total of 132 COVID-19 patients were included in the study. SARS-CoV-2 infection was confirmed by the RT-PCR
assay conducted in accordance with the standard protocol. All the COVID-19 patients were severe with SpO, <90% on
room air at sea level and respiratory rate >30/min. Patients with cancer; with pre-existing musculoskeletal disease; with
chronic diseases of liver, kidney, and heart; with bacterial and non-covid viral infections; and on immunosuppressive
drugs for another disease and pregnant and lactating women were excluded.

Samples

In plain vacutainer, 5 ml of venous blood was collected and allowed to clot for 30 min at room temperature and then
centrifuged at 2400xg for 10 min to separate serum. The analysis of inflammatory markers (CRP, LDH, ferritin), SpO,,
liver markers (AST, ALT, ALP), markers of kidney function (electrolytes, urea, creatinine), and random blood sugar
(RBS) was performed.

Methods

Tests for biochemical parameters were performed on the Integrated Systems according to the manufacturer’s instructions.
CRP was determined based on the principle of the latex agglutination. LDH was determined based on the principle of the
enzymatic coupling reaction. LDH catalyzes the conversion of pyruvate and NADH to lactate and NAD". Oxidation of
NADH was monitored by reflectance spectrophotometry, which is used to measure the LDH activity. The ferritin was
measured using the principle of immuno-turbidimetry. Agglutination formed due to the reaction between latex-bound
ferritin antibodies and the antigen in the sample to form an antigen/antibody complex was measured turbidometrically.

Statistical Analysis:
Data obtained on RBS, Blood Urea, Creatinine, T. Bil, and D. Bil, levels were expressed as mean + standard deviation
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(SD) OT, PT, ALP, Tp, Alb, Ferritin, D-Dimer, Troponin-l, CRP, HB, TC. Differences in the levels of Urea, CRP,
WBC, LYM, NEU, Albumin, AST, ALT, and LDH between the RT-PCR positive and negative patients were assessed
using student’s t-test.

Result:

COVID-19 patients divide into mild, moderate, and severe. These include shortness of breath, chest pain, tachycardia,
and hematological parameters such as WBC and platelet, neutrophil, and lymphocyte and coagulation markers such as
D-dimer and troponin-1 and liver enzyme abnormalities described to be associated with COVID-19 patients. This study
has conducted at a tertiary care hospital with a total number of patients was 132 and 132 controls. All these markers are
slightly elevated in patients with COVID-19.

Determination of coagulation factors such as D-dimer in hospitalized covid-19 patients evidenced a consistent
association during the patient’s hospital stay. Data retrieved from the patients diagnosed with Covid-19 positive patients
between 2020-21 Data from 133 patients were analyzed RBS was elevated in most patients. RBS, BLOOD UREA,
CREATININE, T.BIL, D.BIL, OT, PT, ALP, TP, ALB, FERRITIN, D-DIMER, TROPONIN-I, CRP, HB, TC.

Table 1: Baseline characteristics of the patient population Mean and SD of various parameters:

PARAMETER MEAN # SD REFERENCE RANGE

RANDOM BLOOD SUGAR 199.3 + 53.06 79-140 mg/dL

BLOOD UREA 29.75 +13.42 10-40 mg/dL

SERUM CREATININE 1.05 £ 0.60 0.7-1.4 mg/dl

TOTAL BILIRUBIN 0.62 +0.18 0.2-1 mg/dl

DIRECT BILIRUBIN 0.25+0.10 0.1-0.4 mg/dI

ALKALINE PHOSPHATASE 59.16 + 29.54 40-125 IU/L

TOTAL PROTEIN 7.22 +0.47 6-8 g/di

ALBUMIN 3.85+0.68 6-8 g/di

FERRITIN 219.28 + 148.58 24-336 pg/L

D-DIMER 3.89+21.91 < 0.50ng/mL

TROPONIN-I 0.21+0.43 1-10 pg/L

C-REACTIVE PROTEIN 2474 £17.21 <10 mg/L

HEMOGLOBIN 9.32+1.28 12-14 g/dl

TOTAL COUNT 6474.24 + 2645.30 3.93 - 5.69 million cells/ cubic
mm

SGOT 27.66 + 13.86 8-45 units/ liter

SGPT 24.26 £ 9.03 7 - 56 units / litre

PLATELET 4.40+6.79 1.5 to 4.5Lakhs/uL of blood

NEUTROPHIL 61.5+ 134 1,500 to 8,000 /uL

EOSINOPHIL 555+ 1.49 0 to 500 cells/microL

MONOCYTE 3.87 +1.31 200-800 cells/microL

LYMPHOCYTE 32.53+£7.05 1,000 - 4,800 microliter

BASOPHIL 00 0+0

Table 2: Baseline characteristics of the control population Mean and SD of various parameters

PARAMETER MEAN £ SD REFERENCE RANGE

RANDOM BLOOD SUGAR 199.30 + 53.06 79-140 mg/dL

BLOOD UREA 2447 +4.71 10-40 mg/dL

SERUM CREATININE 0.92+0.48 0.7-1.4 mg/dl

TOTAL BILIRUBIN 0.51 +0.47 0.2-1 mg/dl

DIRECT BILIRUBIN 0.24 +0.98 0.1-0.4 mg/dI

ALKALINE PHOSPHATASE 56.82 + 29.70 40-125 IU/L

TOTAL PROTEIN 7.32+0.32 6-8 g/di

ALBUMIN 3.93+0.63 6-8 g/dl

FERRITIN 193.22 + 66.65 24-336 ng/L

D-DIMER 3.89 +29.81 <0.50

TROPONIN-I 0.13+0.19 1-10 pg/L

C-REACTIVE PROTEIN 18.49 + 5.57 <10 mg/L

HEMOGLOBIN 13.31 + 8.89 12-14 g/dI

TOTAL COUNT 6056.81 + 1992.93 3.93 - 5.69 million cells/ cubic
mm
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SGOT 26.93 + 13.45 8-45 units/ liter
SGPT 23.42 + 18.90 7 - 56 units / litre
PLATELET 2.88 £ 0.97 1.5 to 4.5Lakhs/uL of blood
NEUTROPHIL 66.27 £ 8.28 1,500 to 8,000 /uL
EOSINOPHIL 2.81+£1.03 0 to 500 cells/microL
MONOCYTE 3.98+1.35 200-800 cells/microL
LYMPHOCYTE 32.53+£7.05 1,000 - 4,800 microliter
BASOPHIL 00 00
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DISCUSSION:

Based on the findings of this study ALT, CRP, NEU, LDH, and Urea have very good accuracy in predicting cases with
positive RT-PCR for COVID-19. Our study aimed at exploring various parameters such as LFT, TROPONIN, and D-
DIMER CBC in COVID-19 patients, large portion of patients had increased levels of Higher levels of troponin I, white
blood cells (WBCs), D-dimer, and CRP levels are seen in individuals who died of covid-19. Elevated NLR and PLR
levels are common in COVID-19 hospitalized patients and, with elevated D-dimer, and prolonged prothrombin time.

CRP levels and serum albumin levels had a strong negative correlation with ESR. In patients with severe COVID- 19,
serum albumin had a strong negative correlation with both ESR and CRP levels. In patients with COVID-19, fever,
leucocytosis, and an elevated CRP were associated with severe outcomes. Elevation of CRP and blood leukocytes may
be used as an indicator of the severity of COVID- 19. The serum levels of CRP along with WBC can effectively assess
disease severity and predict outcomes in patients with COVID-19.

Usefulness of Elevated Troponin to Predict Death in Patients With COVID-19 and Myocardial Injury Levels of D-dimer,
CRP, TROPONIN and viral load was higher in patients who died of covid and in survivors, WBC count was very high.
There was a positive correlation between troponin and myocardial injury and mortality of covid-19 patients. Peripheral
blood leukocyte and lymphocyte counts are normal or slightly reduced. Following viremia, SARS-CoV-2 primarily
affects the tissues expressing high levels of ACE2 including the lungs, heart, and gastrointestinal tract.

Both CRP and leucocyte count elevated during covid 19 is common among hospitalized patients. Consistent elevation of
D-dimer and Hemoglobin observed and D dimer elevation and decreased platelet count associated with disease
worsening. Lymphopenia and neutrophilia were observed. Levels of Troponin, D-dimer, CRP, and WBCs were
significantly higher in patients who died of COVID-19 than in COVID-19 survivors.

Elevated levels of serum ferritin were an independent predictor in COVID-19 patients. Albumin levels in patients with
covid 19 are associated with the severity of the infection and the risk of death. Covid-19 is associated with elevated liver
transaminases especially AST predominantly associated. The degree of inflammation in covid 19 patients is represented
by high ferritin levels and independent predictive hospital death.
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This study provided the baseline laboratory characteristics of severe COVID-19 patients. Twenty-five percent of the
severe cases were Control. While there was an increase in the levels of inflammatory markers in all severe COVID-19
patients, they were significantly higher in Control Group compared to Normal Group. Several studies have been
conducted to ascertain the relationship between inflammatory markers and the overall outcome of patients with COVID-
19 disease. Alroomi showed that ferritin independently predicts in-hospital mortality in Kuwaiti population [12].

A retrospective study of Huang using a large sample size of 1751 Chinese patients showed that LDH associated with
higher mortality risk [13]. In contrast, the meta-analysis of Martha concluded that LDH was associated with poor
prognosis in COVID-19 patients [14]. Ahmeidi showed that elevation in serum inflammatory marker CRP may be
indicative of COVID-19 infection severity and mortality and suggested that these parameters may predict COVID-19
severity [15]. However, their study was limited by inadequate sample size and study design. Yet in another study, El-
Shabrawy showed that CRP/albumin ratio predicted 30-day mortality in COVID-19 patients [16].

This study showed that COVID-19 male patients had significantly higher values of ferritin, urea, and creatinine
compared to female counterparts. Previously, Gandini showed that higher ferritin levels in males could predict worse
outcome in male patients [17]. This is contradictory to the study of Chen, where female COVID-19 patients had
significantly higher ferritin levels than male counterparts [18]. Further, a retrospective analysis of 12,413 COVID-19
patients showed that serum creatinine and blood urea nitrogen (BUN) levels are higher in males than females [19].

In the current study, SpO, was reduced in COVID-19 patients and showed a negative correlation with LDH and ferritin.
Though no previous studies reported the correlation of ferritin with SpO,, Poggiali et al. revealed by retrospective
observation study that CRP (r = 0.55, p-value < 0.0001) and LDH (r = 0.62, p-value < 0.0001) showed strong inverse
correlation with the respiratory performance (PaO2/FiO2) [20]. Significant elevation of potassium, urea, and creatinine
levels in severe COVID-19 nonsurvivors compared to survivors who had normal levels of urea and creatinine, positive
correlation of LDH and ferritin with urea and creatinine levels, and positive correlation of LDH with serum potassium
levels are indicative of inflammation-mediated renal failure among nonsurvivors. This is in line with the study of Ng et
al. among hospitalized COVID-19 patients, which showed higher rate of mortality among patients with end-stage kidney
disease than those without this disease [21].

CONCLUSION:

COVID-19 infection is accompanied by vigorous immune and inflammatory response that causes severe lung damage to
limit the entry of oxygen to the bloodstream, resulting in long-term breathlessness and severe complications including
renal failure. Inflammatory markers (ferritin/LDH) could be useful as a predictor for COVID-19 mortality and respiratory
failure and could help the physicians to discern at-risk COVID-19 patients to facilitate early treatment. Elevated LDH
increases the odds of severe COVID-19 disease and mortality among ICU-admitted patients.

Conflicts of Interest: Nil

REFERENCES:

1. Attaway AH, Scheraga RG, Bhimraj A, Biehl M, Hatipoglu U. Severe covid-19 pneumonia: pathogenesis and
clinical management. BMJ. 2021 Mar 10;372:n436. PMID: 33692022. doi: 10.1136/bmj.n436.

2. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus from Patients with Pneumonia in
China, 2019. N Engl J Med. 2020 Feb 20;382(8):727-733. PMID: 31978945. PMCID: PMC7092803. doi:
10.1056/NEJM0a2001017.

3. Ali AM, Rostam HM, Fatah MH, Noori CM, Ali KM, Tawfeeq HM. Serum troponin, D-dimer, and CRP level in
severe coronavirus (COVID-19) patients. J Glob Infect Dis. 2021 Jan-Mar;13(1):45-50. PMID: 33816297. doi:
10.4103/jgid.jgid_228_20.

4. Mousavi SA, Rad S, Rostami T, et al. Hematologic predictors of mortality in hospitalized patients with COVID- 19:
a comparative study. Hematology. 2020;25(1):383- 388

5. Ali KM, Ali AM, Tawfeeq HM, Figueredo GP, Rostam HM. Hypoalbuminemia in patients following their recovery
from severe coronavirus disease 2019. J Med Virol. 2021. 93(7): 4532- 4536.

6. Yamada T, Wakabayashi M, Yamaji T, et al. Value of leukocytosis and elevated C- reactive protein in predicting
severe coronavirus 2019 (COVID- 19): a systematic review and meta- analysis. Clin Chim Acta. 2020;509:235-
243.

7. LiuF, Li L, Xu M, et al. Prognostic value of interleukin- 6, C- reactive protein, and procalcitonin in patients with
COVID- 19.J Clin Virol. 2020; 127:104370. - PMC - PubMed.

8. Majure DT, Gruberg L, Saba SG, Kvasnovsky C, Hirsch JS, Jauhar R et al. Usefulness of elevated troponin to
predict death in patients with COVID- 19 and myocardial injury. Northwell Health COVID-19 Research
Consortium. Am J Cardiol. 2021 Jan 1;138:100-106. doi: 10.1016/j.amjcard.2020.09.060. Epub 2020 Oct 13. PMID:

6060
Eur. Chem. Bull. 2023,12( issue 5),6055-6061


https://ejb.springeropen.com/articles/10.1186/s43168-022-00159-1#ref-CR13
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7194648/
https://pubmed.ncbi.nlm.nih.gov/32344321/

Markers in Covid-19 Patients of Vadodara: A Tertiary Care Teaching Hospital

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Section A -Research paper
ISSN 2063-5346

33058800; PMCID: PMC7550867.
Terpos E, Ntanasis-Stathopoulos I, Elalamy I, Kastritis E, Sergentanis TN, Politou M et al. Hematological findings
and complications of COVID-19. Am J Hematol. 2020 Jul;95(7):834-847. doi: 10.1002/ajh.25829. Epub 2020 May
23. PMID: 32282949; PMCID: PMC7262337.
Terpos E, Ntanasis-Stathopoulos I, Elalamy |, Kastritis E, Sergentanis TN, Politou M, et al. Hematological findings
and complications of COVID-19. Am J Hematol. 2020 Jul;95(7):834-847. doi: 10.1002/ajh.25829. Epub 2020 May
23. PMID: 32282949; PMCID: PMC7262337.
Ali AM, Rostam HM, Fatah MH, Noori CM, Ali KM, Tawfeeq HM. Serum troponin, D-dimer, and CRP level in
severe coronavirus (COVID-19) patients. Immun Inflamm Dis. 2022 Mar;10(3):e582. doi: 10.1002/iid3.582. Epub
2021 Dec 22. PMID: 34939346; PMCID: PMC8926504.
Alroomi M, Rajan R, Omar AA, Alsaber A, Pan J, Fatemi M, et al. Ferritin level: A predictor of severity and
mortality in hospitalized COVID-19 patients. Immun Inflamm Dis. 2021;9(4):e517. PMID: 34438471; PMCID:
PMC8589386. doi: 10.1002/iid3.517.
Turcato G, Zaboli A, Kostic I, Melchioretto B, Ciccariello L, Zaccaria E et al Severity of SARS-CoV-2 infection
and albumin levels recorded at the first emergency department evaluation: a multicenter retrospective observational
study. Emerg Med J. 2022 Jan;39(1):63-69. doi: 10.1136/emermed-2020-210081. PMID: 34548413; PMCID:
PMC8457997.
Bloom PP, Pasricha TS, Andersson KL, Pratt DS, Hashemi N, Bhan | et al Hepatology consultants often disagree on
etiology of abnormal liver biochemistries in COVID-19 but agree on management. Dig Dis Sci. 2021
Jun;66(6):1852-1854. doi: 10.1007/s10620-020-06495-w. PMID: 32729013; PMCID: PMC7388107.
Lino K, Guimaraes GMC, Alves LS, Oliveira AC, Faustino R, Fernandes CS, Tupinamba G, Medeiros T, Silva
AAD, Almeida JR. Serum ferritin at admission in hospitalized COVID-19 patients as a predictor of mortality. Braz J
Infect Dis. 2021 Mar-Apr;25(2):101569. doi: 10.1016/j.bjid.2021.101569. PMID: 33736948; PMCID:
PMC7959266.
Wang Y, Liu S, Liu H, Li W, Lin F, Jiang L et al SARS-CoV-2 infection of the liver directly contributes to hepatic
impairment in patients with COVID-19. J Hepatol. 2020 Oct;73(4):807-816. doi: 10.1016/j.jhep.2020.05.002.
PMID: 32437830; PMCID: PMC7211738.
Schaefer EAK, Arvind A, Bloom PP, Chung RT. Interrelationship between coronavirus infection and liver disease.
Clin Liver Dis (Hoboken). 2020 May;15(5):175-180. doi: 10.1002/cld.967. PMID: 32489653.
Mengozzi A, Georgiopoulos G, Falcone M, Tiseo G, Pugliese NR, Dimopoulos MA et al Covid Study Group. The
relationship between cardiac injury, inflammation and coagulation in predicting COVID-19 outcome. Sci Rep. 2021
Mar 19;11(1):6515. doi: 10.1038/s41598-021-85646-z. PMID: 33753759; PMCID: PMC7985490.
Ali AM, Rostam HM, Fatah MH, Noori CM, Ali KM, Tawfeeq HM. Serum troponin, D-dimer, and CRP level in
severe coronavirus (COVID-19) patients. Immun Inflamm Dis. 2022 Mar;10(3):e582. PMID: 34939346; PMCID:
PMC8926504. doi: 10.1002/iid3.582.
Zhou F, Yu T, DU R, Fan G, Liu Y, Liu Z et al Clinical course and risk factors for mortality of adult inpatients with
COVID-19 in Wuhan, China: a retrospective cohort study. Lancet. 2020 Mar 28;395(10229):1054-1062. doi:
10.1016/S0140-6736(20)30566-3. PMID: 32171076; PMCID: PMC7270627.
Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F et al Association of Cardiac Injury With Mortality in Hospitalized
Patients With COVID-19 in Wuhan, China. JAMA Cardiol. 2020 Jul 1;5(7):802-810. doi:
10.1001/jamacardio.2020.0950. PMID: 32211816; PMCID: PMC7101506.

6061

Eur. Chem. Bull. 2023,12( issue 5),6055-6061



