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Abstract

Background:Covid 19 is a newly emergent contagious infectious disease caused by severe
acute respiratory syndrome (SARS) — Cov-2 virus that was not found previously in human
which belongs to a large family of corona virus. The severity of the disease is altered by
alteration of biochemical parameters. This study aims to evaluate somehematological and
biochemical parameters in Covid 19 patients admitted at dedicated Covid 19 hospital. To
determines hematological and biochemical parameters in Covid 19 patients.

Material and Methods:Present study comprised of 70 Covid 19 patients who admitted at
dedicated Covid 19 ward during second wave. They include 22 female and 48 male subjects
aged between 15 — 75 years. The data was entered in MS EXCEL spreadsheet and analysis
was done using Statistical Package for Social Sciences (SPSS) version 25.0.

Results: The total 70 number of patients admitted due to COVID-19. Their mean age was
38.5+15.7 years. Where the youngest was 17 and the oldest was 71 years old. The parameters
with the most altered values were found to be CRP (16.3+12.7) median 11.1 mg/dl and range
lowest 1.45 to highest value 55.7 mg/dl, D-dimer, (5.5+4.2) median 5.88 and range from
0.10-21.8 pug/ml and ferritin (166.8+139.6) median 154.6 and range 23.6 to 723.6.
Conclusion:To understand the severity of illness we have to know the effect of Covid-19 on
hematological and biochemical profile of patients. This study identified the alteration in
biochemical and hematological parameters in Covid-19 at patient’s hospital admission as
abnormality of biochemical profile increases the severity of illness.
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Introduction

Covid 19 is a newly emergent contagious infectious disease caused by Severe acute
respiratory syndrome (SARS) — Cov-2 virus that was not found previously in human which
belongs to a large family of corona virus. It was first recognized in Wuhan, China,
December 2019 due to its wide spread outbreak globally and illness severity rangin([q from
common cold to death.””) WHO declared as a global pandemic on 11"March 2020."!India
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has been greatly impacted by this pandemic, around 4.29 corer people were infected among
them 5.49 lakh death cases were reported.[*! The first covid 19 case was reported in India in
a 20 year old female presented to the Emergency Department in General Hospital, Thrissur,
Kerala.™ About 14% infected patients were hospitalization and 5% needed admission to an
intensive care unit. Patients with mild to moderate illness are recovered whereas patients with
chronic illnesses such as cancer, diabetes mellitus, heart disease and elderly age are more
likely to prone to severity.’! Development of prolonged serious complications may
eventually lead to death.!”

The severity of the disease is altered by alteration of biochemical parameters. The severity of
iIIness[sgs classified in to early infection phase, pulmonary phase and hyper inflammation
phase.

Identification of biochemical parameters along with demographic data and clinical data of
Covid 19 patients can help the clinician to know the severity of illness, to facilitate
appropriate therapeutic strategy in control mortality and to expand scientific knowledge.™!
According to previous literature the severity of disease is depend on altered biochemical and
hematological parameters including lymphocyte count, neutrophil count, platelets count and
D-dimer, serum ferritin status.'**?! A retrospective study on Covid 19 reported changes in
inflammatory markers in including C-reactive protein (CRP) and Serum ferritin. Further,
laboratory findings of Aspartate transaminase and Alanine transaminase reported to be
significantly higher in Covid 19 patients.l’*? This study aim to evaluate some hematological
and biochemical parameters in covid 19 patients admitted at dedicated covid 19 hospital.

Material and Methods

The present study was carried out at dedicated covid 19- hospital Datia, India. A total 70
Covid 19 patients who admitted at dedicated Covid 19 ward during second wave. Their data
were collected for this study. They include 22 female and 48 male subjects aged between 15
— 75 years. All the records of patients with laboratory-confirmed RTPCR for COVID-19
disease irrespective of diseases severity and co morbidity were extracted. Data include
Biochemical profile Urea, Creatinine, SGOT, SGPT, D-dimer, CRP, ferritin and
Hematological Parameters Hemoglobin, TLC, Platelets.

Statistical analysis:

Categorical variables are presented in number and percentage (%) and continuous variables
are presented as mean £ SD and median. The data was entered in MS EXCEL spreadsheet
and analysis was done using Statistical Package for Social Sciences (SPSS) version 25.0.

Results

The total 70 number of patients admitted due to COVID-19. Their mean age was 38.5+15.7
years, where the youngest was 17 and the oldest was 71 years old. The hematological and
biochemical parameters of patients who were admitted were analyzed. The mean and
standard deviation of the analyzed biochemical and hematological parameters are shown in
[Table 1]. The parameters with the most altered values were found to be CRP (16.3+12.7)
median 11.1 mg/dl and range lowest 1.45 to highest value 55.7 mg/dl, D-dimer, (5.5%4.2)
median 5.88 and range from 10-21.8 pg/ml and ferritin (166.8+£139.6) median 154.6 and
range 23.6 to 723.6.

In addition,the biochemical and hematological parameters of COVID-19 patients were also
analyzed according to age group (15-30, 30-45, 45-60, 60-75) are shown in [Table 2 & 3].
Majority of alteration in biochemical parameters was reported in elderly age group 60-75
followed by 45-60. The mean value of ferritin, D-dimer and CRP found high in elderly
people as compare to younger age group. All the parameters were also analyzed in male
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(68.8%) and female (31.2%) separately are shown in [Table 4 & 5]. Student t test was
performed between male and female group but no significant result was found. Pearson

correlation has been performed to see the association among considered variable at a=0.05
shown in [Table 6].

Table 1: Showing the clinical characteristics of covid 19 patients.

Parameters meanz SD Median(range)
Age(years) 38.5+15.7 35 (17-71)

Urea (mg/dl) 22.5+11.7 19.5 (9.8-58)
Creatinine (mg/dl) 1.0£1.3 .80 (.40-9.3)
SGOT (IU/L) 28.5+13.6 24.1 (4-85.4)
SGPT (1U/L) 32.4+20.4 25.0 (5.8-98.8)

D dimer (pg/ml) 5.5%4.2 5.88 (.10-21.8)
CRP(mg/dl) 16.3+12.7 11.1 (1.45-55.7)
Ferritin (ug/1) 166.8+£139.6 154.6 (23.6-723.6)
Hb (gm%) 12.9+1.5 13.1(9-15.7)

TLC (cells/mm®) 8448.5+6066 7550(3800-51000)
Platelets (/mm®) 146431+61659 152500 (12400-290000)

Table 2: Showing comparison of biochemical profile in different age group.

Age (n) Urea Creatinine | SGOT SGPT D dimer | CRP Ferritin
mean +SD | (mg/dl) (mg/dI) (1U/L) (1U/L) (ng/ml) (mg/dI) (ng/l
15-30 (25) | 19.4+2.3 | 0.86+.17 28.4+2.9 | 29.3+3.5 | 5.8+.80 14.742.3 | 117.6£23.5
30-45 (24) | 25.3+2.0 | 1.1+.35 28.7+3.1 | 36.645.2 | 5.1+.72 13.5+1.5 | 160.6+24.1
45-60 (10) | 26.5+4.5 | .76+.06 30.2+2.8 | 35.746.3 | 3.6+.1.3 | 17.745.6 | 206.1+45.5
60-75 (11) | 19.943.7 | 1.4+.48 26.7+3.2 | 27.843.7 | 7.8+1.7 23.64.9 256.6+55.4

Table 3: Showing comparison of hematological profile in different age group

Age (n) mean +SD Hb (gm%) TLC (cells/mm®) Platelets (/mm°)

15-30 (25) 13.2+.31 10140+1796 146322+13465

30-45 (24) 12.6+.34 6883+416 158691+11618

45-60 (10) 13.1+.32 7510+1099 137640+17403

60-75 (11) 12.6+.49 8872+1529 127900+19909

Table 4: Showing comparison of biochemical profile between male and female

Gender | Age Urea Creatinine | SGOT | SGPT D CRP Ferritin

(n) mean | (mg/dl) | (mg/dl) (1U/L) (1U/L) dimer | (mg/dl) (ug/)
+SD (ng/ml)

Male 40.42 | 20.9£1.5 | 1.0+.21 29.4+2.1 | 32.8+3.0 | 5.2+.65 | 16.65£1.8 | 173.6+£22.6

(48) +16.63

Female | 34.45+ | 26.0£2.8 | 1.0+.19 26.4+2.3 | 31.624.2 | 6.3+£.76 | 14.9+2.66 | 151.9+.96

(22) 13.3

Table 5: Showing comparison of hematological profile between male and female

Gender Hb (gm%) TLC (cells/mm?®) Platelets(/mm°)

Male (48) 13.3+.18 8895+1020 145825+8121

Female (22) 12.0+.38 7472587 147754415671
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Table 6: Showing correlation of CRP with D-dimer and ferritin

Correlation Correlation coefficient | Significant value
CRP vs Platelets -0.64 0.00*

CRP vs D dimer -012 0.32

CRP vs Ferritin 0.10 0.38

Age vs CRP 0.21 0.79

Age vs D dimer 0.04 0.74

Age vs Ferritin 0.32 0.00*

*correlation significant at 0.05 level

Discussion

Covid -19 has become a global public health crisis, is entering in to the third year still
spreading worldwide. It has affected more than 200 countries globally. Studied stated that
10% of Covid 19 infected cases are asymptomatic and in symptomatic, around 70-80% of
cases manifested mild to moderate symptoms are recovered without specialist treatment
where as 14% are severe and 5 % are in critical condition required special care.!*®! Rapid
spread of Covid 19 cases globally effects on human causing severity in illness. There are
several studies reported hematological and biochemical abnormalities affect prognosis of
disease.””! To understand the severity of illness we have to know the effect of Covid-19 on
hematological and biochemical profile. Therefore, we have evaluated the data of 70 patients
admitted in tertiary dedicated covid 19 centre. This study identified the alteration in
biochemical and hematological parameters in Covid-19 patient’s hospital admission. Adil R
Sarhan et al stated that to understand the severity of disease age, co-morbidities, and
abnormalities of various clinical biomarkers can be essential.

In this study we have compared hematological parameters like Hemoglobin, Total leukocyte
count and platelets. Comparison of these parameters in all patients covid 19 patients [Table 1]
showed that hemoglobin levels are slightly decreased than normal range which is also
reported by Chen et al.**! Total leukocyte count is within the normal range and platelets
count decreased slightly. Mild thrombocytopenia has been reported by Fan et al.**! When
differentiated according to age group as the age increase platelets count lower as compare to
adult age group.™™ D dimer is the degradation product of protein fibrin released in to
bloodstream when the blood clot is dissolved. It has two D fragments of the fibrin, is formed
by the activation of the plasmin enzyme connected by disulfide bond. Its represents the
activation of fibrinolysis and coagulation systems.*” This study showed elevated level of D
dimer in covid 19 patients similar to the study of Huang et al,™® and gianet al.™"

C- reactive protein (CRP) produced by liver is a prominent acute phase protein which act as a
sensitive bio marker during inflammation, infection and tissue damage.® Several studies
have stated high concentration CRP in covid 19 patients. In our study we have found elevated
levels of C-reactive protein as compare to normal range and the same is supported by Chan
et al,®¥ and Qin et al.'”*® The normal range of C reactive protein is less than 10 mg/L, from
the disease onset within 6 to 8 hours its concentration increases rapidly and reaches to
highest peak in 48 hours. Its half- life is about 19 hours and its concentration decreases when
the inflammatory stages end and the patient is healing. After recovery CRP concentration
comes to normal, makes its as a useful bio marker for monitoring severity of
disease.[?JSerum Ferritin is also an acute phase, intracellular protein contains 24 subunits
surrounding by iron core with 4000-4500 Fe (iron) atoms. Ferritin is a mediator for immune
dysregulation, especially in increase ferritin level, pro-inflammatory effects causes cytokine
storms.’?” Previous study showed that liver injury is common in covid 19, During liver injury
ferritin is discharged from destroyed hepatic cell, In This study we have found slightly
increase level of ferritin and the which is supported by N Abbaspouret al.[?2%*!
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Conclusion

In our study we have found altered levels of platelets, D dimer, CRP and serum ferritin in
Covid 19 patients concluding this parameters as an independent useful accurate biomarkers
for monitoring and management of covid 19 patients D dimer, C reactive protein, serum
ferritin are an independent useful accurate biomarker.

The limitation of this study was the relatively low sample size and single centre, taking in to
the consideration of large number of patients affected by Covid 19 globally. Limited number
of hematological and biochemical markers are studied. With this study, we aimed to analyze
the roles of certain hematological and biochemical parameters in patients diagnosed with
COVID-19, as abnormality of biochemical profile increases the severity of illness. These
markers and clinical characteristics need further investigation.

References

1. Yen-Chin L, Rei-Lin K , Shin-Ru S.COVID-19: The first documented coronavirus
pandemic in history.Biomed J. 2020 Aug;43(4):328-333. doi: 10.1016/j.bj.2020.04.007.

2. Dr. Farah A ,Dr.Sumera S, Sonali K, Dr. Naeem Q, Association Of Inflammatory
Markers In Covid 19 Patients. Int. J. Adv. Res. 9(02), 244-249. DOl URL:
http://dx.doi.org/10.21474/1JAR01/12440

3. Rajab M, Mehrnoush N, Elham G, Zabihollah S, Fatemeh Z, Hooman K, Mohammad R
A, Seyed A S, Shahram S | Alavi D, NayebaliA,SeyedDMousavi-N. Association
between serum inflammatory parameters and the disease severity in COVID-19 patients.
J Clin Lab Anal. 2022;36:€24162.https://doi.org/10.1002/jcla.24162.

4. Weekly epidemiological update - 16 February 2021, (n.d.),” 2021,
https://www.who.int/publications/m/item/weeklyepidemiological-update---05-february-
2022.

5. M.A. Andrews, Binu A, K.R. Rajesh, Jijith K, R. Suryakala, Biju K, C.P. Muraly& P.V.
Santhosh , First confirmed case of COVID-19 infection in India: A case reportindian J
Med Res 151, May 2020, pp 490-492 DOI: 10.4103/ijmr.IJMR_2131_20

6. Adil R. Sarhan,Thaer A. Hussein,Mohammed H. Flaih, and Khwam R. HusseinA
Biochemical Analysis of Patients with COVID-19 InfectionBiochemistry Research
International Volume 2021, Article ID 1383830, 8 pages
https://doi.org/10.1155/2021/1383830

7. Mukesh B, Rajesh K, Kalpana B, Deepjyoti K, Yogesh B. Hematological profile and
biochemical markers of COVID-19 non-survivors: A retrospective analysis.Clinical
Epidemiology and Global Health 11(21)100770
https://doi.org/10.1016/j.cegh.2021.100770

8. Siddigi HK, Mehra MR. COVID-19 illness in native and immunesuppressed states: a
clinical-therapeutic ~ staging proposal. J Heart Lung Transplant  2020.
https://doi.org/10.1016/ j.healun.2020.03.012

9. Pablo L, Nicole E, Pablo M, Alejandra R, Halett S, Ismael R, Neftali G. Role Of
Biochemical Markers In The Monitoring Of Covid-19 Patients. J Med Biochem 40 (2)
115-128, 2021. DOI: 10.5937/jomb0-29341

10. Wang D, Li R, Wang J, et al. Correlation analysis between disease severity and clinical
and biochemical characteristics of 143 cases of COVID-19 in Wuhan, China: a
descriptive study. BMC Infectious Diseases. 2020;20:519. https://doi.org/10.1186/
$12879-020-05242-w. A

11. Sonali Bandil, Naushad Hussain, Shruti Singh, Kamal Kachhawa, Rajesh Gaur, Sanjay
Kumar. (2022). Correlation of Hematological Parameters in Covid Positive Patients with
The Severity of their Iliness at A Teaching Hospital in India. International Journal of

569



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL13, ISSUE 02, 2022

Health and Clinical Research, 5(1), 145-149. Retrieved from
https://www.ijhcr.com/index.php/ijhcr/article/view/3964

Qin C et al., 2020. Dysregulation of immune response in patients with coronavirus 2019
(COVID-19) in Wuhan, China. Clin Infect Dis 71: 762—768

Robert V, Lucy C O, llaria D, Peter W, Charles W, Natsuko I, Gina Cuomo-D, Hayley T,
Patrick G T W, Han Fu, A D, Jamie T G, Marc B, Sangeeta B, Adhiratha B, Anne C,
Zulma C, Rich F, Katy G, Will G, Arran H, Wes H, Daniel L, Gemma N, Steven R,
Sabine van E, Erik V, Haowei W, Yuanrong W, Xiaoyue Xi, Christl A D, Azra C G, Neil
M F. Estimates of the severity of coronavirus disease 2019: a model-based
analysiswww.thelancet.com/infection Vol 20 June 2020. mhttps://doi.org/10.1016/
S1473-3099(20)30243-7

Chen N et al., 2020. Epidemiological and clinical characteristics of 99 cases of 2019
novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet 395: 507—
513

Fan BE, Chong VCL, Chan SSW, Lim GH, Lim KGE, Tan GB, Mucheli SS, Kuperan P,
Ong KH, 2020. Hematologic parameters in patients with COVID-19 infection. Am J
Hematol 95.

Bhattacharjee S, Banerjee M, 2020. Immune thrombocytopenia secondary to COVID-19:
a systematic review. SN ComprClin Med (Epub ahead of print).

Gaffney PJ. Breakdown products of fibrin and fibrinogen: molecular mechanisms and
clinical implications. J ClinPathol. 1980;14:10-17.

Huang C et al. Clinical features of patients infected with 2019 novel coronavirus in
Wuhan, China. Lancet 395: 497-506.

FurongZenga,b,Yuzhao H, Ying Guoa,b , MingzhuYina,b , Xiang Chena,b , Liang
Xiaod,GuangtongDenga,b. Association of inflammatory markers with the severity of
COVID-19: A meta-analysis International Journal of Infectious Diseases 96 (2020) 467—
474,

Qin C et al. Dysregulation of immune response in patients with coronavirus 2019
(COVID-19) in Wuhan, China. Clin Infect Dis 71: 762—768.

Nurshad Ali Elevated level of C-reactive protein may be an early marker to predict risk
for severity of COVID-19 J Med Virol2020 Nov;92(11):2409-2411.doi:
10.1002/jmv.26097. Epub 2020 Jun 9.

N. Abbaspour, R. Hurrell, R. Kelishadi. Review on iron and its importance for human
health, J. Res. Med. Sci. 19 (2) (2014) 164.

Sibtain A, Zeeshan A A, Imran S, Naveed H, MaheenMansoor , Lena Jafri .Evaluation of
serum ferritin for prediction of severity and mortality in COVID-19- A cross sectional
study. Ann Med SurgLond 2021 Mar;63:102163. doi: 10.1016/j.amsu.2021.02.009.

570



