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ABSTRACT

Biochemical parameters are altered in COVID patients due to the disease pathology and treatment.
We conducted this retrospective cross sectional study to estimate the prevalence of abnormalities and
analyze the profile of biochemical parameters in COVID confirmed and suspected patients of our tertiary
care hospital during the period 1st April 2020 to 31st March 2022. We analyzed the data with IBM-SPSS
software version 20.0, using descriptive statistical tools (Mean, frequency, percentage) and Pearson’s Chi-
square test for any association of age and gender with the test results considering P < 0.05 significant at
95% confidence interval. Out of 1445 patients who had undergone the relevant investigations (13928),
there were 5720 abnormal reports (41.07%). Of them, 888 (61.45%) were males and 557 (38.55%)
females. Mean age of the patients overall was 49.79 years. Maximum patients (40.35%) were in the 41-60
years age group and 46.16% had age between 41-80 years. D-dimer was increased in 69.85% patients, C-
reactive protein (CRP) in 86.94%, serum ferritin in 84.54%, blood urea in 39.02%, serum creatinine in
11.29%, serum total and direct bilirubin in 16.67% and 14.71% respectively, alanine aminotransferase
(ALT) in 64.34%, aspartate aminotransferase (AST) in 63.84% and alkaline phosphatase (ALP) in 30.53%,
whereas total serum protein and serum albumin were decreased in 35.86% and 30.23% respectively.
There was a significant association between D-dimer, serum Ferritin (in females only), CRP, serum
creatinine, ALT and ALP with age and CRP, ALT, ALP with male and serum Ferritin with female gender.
Biochemical markers of coagulation, inflammation, renal and hepatic function were altered in the patients.
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INTRODUCTION

The COVID-19 pandemic has posed many challenges in management of the patients. COVID-19 is
a multisystem disease involving a complex interplay of immunological, inflammatory and coagulative
cascades. Clinical laboratories have been a source of support for timely diagnosis and hospitalization, risk
stratification, effective utilization of intensive care services, selection of appropriate therapies, monitoring
and timely discharge of the patients. Laboratory markers or biomarkers can provide additional, objective
information which can significantly impact these components of patient care [1].

Inflammatory and coagulation markers, hepatic and renal parameters such as D-dimer, C-reactive
protein (CRP), serum ferritin, bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), urea and creatinine have been found to be altered during the course of
infection with COVID-19 [2] although none of them are specific for COVID-19 infection only.

Alterations in biochemical parameters in COVID patients are often consistent with severity of
infection and levels of these markers are seen more in critical than non-critical patients and in COVID non-
survivors rather than in survivors [2-20]. According to Gemicioglu et al, high blood urea nitrogen/Albumin
ratio (BAR) and neutrophil/albumin ratios may be a better predictor of severity of COVID-19 than other
routinely used parameters tested on admission [21]. Ghosh et al, Zemlin et al, Pitamberwale et al, Rostam
SRK et al, however found no significant difference in most of the biochemical parameters between severe
and non-severe patients [22-25].

D-dimers are produced when plasmin cleaves the fibrin to dissolve clots. [26] As such, D-dimer
level in blood is measured as an indicator of pulmonary and/or venous thromboembolism, arterial
thrombosis and disseminated intravascular coagulation [27].

C-reactive protein (CRP) is an acute inflammatory protein that increases up to 1,000-fold at sites
of infection or inflammation [28].

Ferritin is a key acute-phase reactant and hyperferritinemia may be a biomarker of uncontrolled
inflammation [29].

The most commonly used endogenous marker for the assessment of glomerular function is
creatinine. Serum creatinine is a more accurate assessment of renal function than urea (blood urea
nitrogen); however, urea is increased earlier in renal disease. Serum urea levels increase in conditions
where renal clearance decreases (in acute and chronic renal failure /impairment) [30].

Serum bilirubin and liver enzymes which are markers of hepatic dysfunction such as aspartate
aminotransferase (AST), alanine aminotransferase (ALT) are increased whereas total protein and serum

albumin are decreased in hepatic and/or bile duct derangement [31,32].

Hence, we conducted this study to analyze the biochemical profile of confirmed and suspected
COVID-19 patients in our tertiary care hospital. Our objectives were:

e To estimate the prevalence of biochemical abnormalities in suspected or confirmed COVID-19
patients
e To analyze the pattern of biochemical abnormalities in suspected or confirmed COVID-19 patients
MATERIALS AND METHODS

Ethical committee permission

We obtained permission of the institutional ethics committee to conduct the study, vide Letter No.
MC/IEC/2022-23/06, dated 8.5.2022.
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Study design, setting & duration
With the permission of the Medical Superintendent for accessing the data, we conducted a
retrospective cross sectional study of the clinical biochemistry laboratory investigation records of our
tertiary care hospital from 1st April 2020 to 31st March 2022.
Study sample
We collected the investigation reports of all COVID-19 suspected and confirmed patients which
were sent from COVID designated areas of our tertiary care hospital through continuous sampling during
the study period.
Operational definitions
Suspected case
A. A person who meets the clinical and epidemiological criteria:
Clinical Criteria
. Acute onset of fever AND cough; OR
. Acute onset of ANY THREE OR MORE of the following signs or symptoms: Fever, cough, general
weakness/ fatigue, headache, myalgia, sore throat, coryza, dyspnoea,
anorexia/nausea/vomiting, diarrhoea, altered mental status.
Epidemiological Criteria
. Residing or working in an area with high risk of transmission of virus: closed residential

settings, humanitarian settings such as camp and camp-like settings for displaced persons; any
time within the 14 days prior to symptom onset; or

. Residing or travel to an area with community transmission any time within the 14 days prior
to symptom onset; or
. Working in any healthcare setting, including with in health facilities or within the community;

any time within the 14 days prior of symptom onset.

A patient with severe acute respiratory illness: (SARI: acute respiratory infection with history of
fever or measured fever of 238 C°; and cough; with onset within the last 10 days; and requires
hospitalization)

Thus, a suspected COVID 19 patient was defined by the above mentioned criteria as per Ministry
of Health and Family Welfare, Government of India guidelines from time to time but with negative Real

Time Reverse transcription - Polymerase chain reaction (RT-PCR) report [33-35].

Probable case

A. A patient who meets clinical criteria above AND is a contact of a probable or confirmed case, or
linked to a COVID-19 cluster

B. A suspect case with chest imaging showing findings suggestive of COVID-19 disease

C. A person with recent onset of anosmia (loss of smell) or ageusia (loss of taste) in the absence of
any other identified cause.

D. Death, not otherwise explained, in an adult with respiratory distress preceding death AND was a

contact of a probable or confirmed case or linked to a COVID-19 cluster [33-35].

Confirmed case

A A person with a positive Nucleic Acid Amplification Test (NAAT) including RT-PCR or any other
similar test approved by ICMR.
B. A person with a positive SARS-CoV-2 Antigen-rapid diagnostic test (RDT) AND meeting either the

probable case definition or suspect criteria OR
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C. An asymptomatic person with a positive SARS-CoV-2 Antigen-RDT who is a contact of a probable
or confirmed case [33-35].

Suspected and probable symptomatic COVID patients were treated in the suspected COVID ward
of our hospital as per his/her clinical condition. COVID 19 confirmed patients were treated in the confirmed
ward and/or COVID intensive care unit of our hospital.

Study parameters

Apart from estimation of D-dimer, which was done by Neph Plus-4, the investigations such as C-
reactive protein (CRP), serum ferritin, blood urea, serum creatinine, total and direct bilirubin, alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), were performed
using Randox IMOLA fully automatic clinical Biochemistry analyzer and its test kits with calibrators and
controls. Patient samples were analyzed after instrument calibration and acceptable quality control. The
biochemical parameters that were investigated along with the reference ranges of our clinical biochemistry
laboratory are as shown in Table 1.

Table 1: Investigations performed, methods and their reference ranges

Sl. No Test Method Reference range of our
Clinical Biochemistry
Laboratory
1 D Dimer, Quantitative Nephelometry (NEPH PLUS-4) 0.00-0.50 mg/L FEU
2 C-reactive protein (CRP), Immunoturbidimetry 0-5 mg/L
Quantitative
3 Serum Ferritin Immunoturbidimetry 20-300 ng/ml (Males)
10-120 ng/ml (Females)
4 Blood Urea Enzymatic kinetic method 10-45 mg/dl
5 Serum Creatinine Colorimetric method 0.6-1.3 mg/dl
6 Serum bilirubin (total) Colorimetric method Up to 1.0 mg/dl
7 Direct bilirubin Colorimetric method Up to 0.3 mg/dl
8 ALT (SGPT) UV method Up to 37 U/L
9 AST (SGOT) UV method Up to 40 U/L
10 Alkaline phosphatase Colorimetric method 30-90 U/L
(ALP)
11 Total serum Protein Biuret method 6.4-8.3 g/dl
12 Serum Albumin Bromocresol Green method 3.5-5.2g/dL
Study procedure

The collected data were entered in a predesigned proforma in MS Excel, including all COVID-19
suspected and confirmed subjects availing patient care services in COVID designated areas of our tertiary
care hospital with a continuous sampling strategy during the study period.

Data analysis

Data were recorded and maintained confidentially by investigators and analyzed with IBM-
Statistical Package for Social Sciences for Windows (IBM-SPSS software) version 20.0, using descriptive
statistical tools (Mean, frequency, percentage) and Pearson’s Chi-square test for any association of age and
gender with the test results, taking P < 0.05 as significant at 95% confidence interval (C.I.)

RESULTS

A total of 1445 patients had undergone one or more of the relevant investigations in the Clinical
Biochemistry Laboratory of our tertiary care hospital from 1st April 2020 to 31st March 2022. 5720 out of a
total of 13,928 relevant investigations were in the abnormal range (41.07%). Out of 1445 patients, 888
(61.45%) were males and 557 (38.55%) were females. Mean age of the patients overall was 49.79 years,
with minimum of 13 and maximum age of 98 years. Maximum patients were in the 41- 60 year age group
(40.35%) and 46.16% patients had age between 41-80 years. Age distribution of the patients is shown in
Table 2.
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Table 2: Age distribution of COVID-19 suspected and confirmed patients

AGE GROUPS (YEARS)

<18y

19-40y

41-60y

61-80y >80y

11 (0.76%)

435 (30.10%)

583 (40.35%)

84 (5.81%) 40 (2.77%)

Association of abnormal test results of parameters with age and gender is summarized in Table 3.
CRP, ALT and ALP abnormalities were significantly (P < 0.05) associated with both age and gender, whereas
abnormal reports of D-dimer, serum Ferritin (only in females) and serum creatinine were significantly
associated with age and those of serum ferritin were significantly associated with female gender.

Table 3: Association of abnormal test results with age and gender using Asymp. Sig. (2-sided) Pearson’s Chi-

square test. P < 0.05 regarded as significant at 95% C.I. (* = Significant and ns = Not significant)

Sl. No Parameter Abnormal test results with Age Association of abnormal test
Asymp. Sig. (2-sided) Pearson’s Chi- results with Gender
square test Asymp. Sig. (2-sided) Pearson’s Chi-
square test

1 D-dimer *0.000 0.386 ns

2 CRP *0.000 *0.007

3 Serum Ferritin 0.125 ns among males in different age ns

groups
*0.008 among females in different age *
groups

4 Blood urea 0.170 ns 0.523 ns

5 Serum creatinine *0.002 0.785 ns

6 Total bilirubin 0.518 ns 0.110 ns

7 Direct bilirubin 0.938 ns 0.677 ns

8 AST *0.004 *0.042

9 ALT 0.284 ns 0.188 ns

10 ALP *0.020 *0.024

11 Total protein 0.938 ns 0.956 ns

12 Serum albumin 0.848 ns 0.783 ns

The distribution of patients with abnormal reports of the relevant investigations are given in Table
4,

Table 4: Shows distribution of COVID-19 suspected and confirmed patients with abnormal reports of the

relevant investigations

Sl Test No. of Tests No. of patients Minimum and Maximum
No performed with abnormal test | values of the test results
results (%)
1 D Dimer, Quantitative 587 410 (69.85%) 0.08,37.60
2 C-reactive protein (CRP), 804 699 (86.94%) 0.39, 580
Quantitative

3 Serum Ferritin 679 574 (84.54%) 12.20,5000

4 Blood Urea 1330 519 (39.02%) 0.30,396

5 Serum Creatinine 1329 150 (11.29%) 0.30,19.50

6 Serum bilirubin (total) 1320 220 (16.67%) 0.00,108

7 Direct bilirubin 1319 194 (14.71%) 0.10, 600

8 ALT (SGPT) 1318 848 (64.34%) 0.10, 630

9 AST (SGOT) 1319 842 (63.84%) 1.20,1110

10 Alkaline phosphatase 1294 395 (30.53%) 0.00, 622

(ALP)
11 Total serum Protein 1319 473 (35.86%) 0.20, 68
12 Serum Albumin 1310 396 (30.23%) 1.40, 63.60
13928 5720 (41.07%)
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DISCUSSION

We conducted a retrospective cross sectional analysis of the biochemical profile of COVID-19
confirmed and suspected patients from the clinical biochemistry laboratory records of our tertiary care
hospital from 1st April 2020 to 31st March 2022. We estimated the prevalence and profile of biochemical
abnormalities (markers of inflammation, coagulation, renal and hepatic function) in the patients.

41.07% of the reports of various biochemical parameters in the studied population were in the
abnormal range which is high. There were more males (61.45%) than females (38.55%) among the COVID
confirmed and suspected patients, comparable to previous reports. [4,5,8-12,14,15,18,20,22,24] whereas
other researchers found female preponderance [12,23] Mean age of the patients overall was 49.79 years.
Most patients were in the 41-60 year age group (40.35%) and 46.16% had age between 41-80 years, which
is comparable to the results of some researchers. [5,6,8-10,12,14,15,17-20,23,24] but different from results
of other researchers who observed most patients in 21-40 year age group. [4,22] Variations were observed
in abnormal reports of CRP, ALT, ALP, D-dimer, serum Ferritin according to age and/or gender, which is in
contrast to the findings of Sarhan, et al, Rostam SRK, et al [4,25].

We observed alterations in the levels of all biochemical parameters in the studied population.

In our study, D-dimer levels were increased in the COVID confirmed and suspected patients.
Similar observations were reported by other researchers in their COVID patients [2-7, 11,13,14,16,19,20,
22,25,36]. D-dimer elevation indicates the state of hyperfibrinolysis state and increased inflammatory
burden induced by SARS-COV-2 infection [26] However, several conditions may cause patients to have
raised D-dimer in the absence of pulmonary embolism, deep vein thrombosis or disseminated intravascular
coagulation such as pregnancy, cigarette smoking, malignancy, trauma, infection, sepsis, inflammation,
chronic liver diseases and vasculitis. Furthermore, elderly patients, immobilized patients, autoimmune
disorder patients or those who have had recent surgery may have an elevated D-dimer [26,27]. In contrast
to our study, Pitamberwale, et al, Shah SSTH, et al, Huang D et al observed no increase in D-dimer in their
studies on COVID-19 patients [17,24,37].

We observed increased CRP levels, which were also reported by other researchers who studied
CRP levels in COVID-19 patients like Bairwa, et al, Ciaccio et al, Sarhan et al, Rostam et al, Huang CY et al,
Bilgir et al, Qaddoori et al, Ghweil et al, Zlojutro, et al, Pore et al, Layla et al, Lashmar et al, Kesari et al, Kantri
et al, Bats M-L, et al, Al Mashhadani, et al, Shah SSTH, et al, Da Silva DAA, et al, Dubey et al. Zemlin et al,
Letelier et al, Azar et al, Banerjee et al, Anani et al [2-18,20,23,36,38-40]. CRP is synthesized primarily in
liver hepatocytes but also by smooth muscle cells, macrophages, endothelial cells, lymphocytes, and
adipocytes. Baseline CRP levels can be altered by age, gender, smoking status, weight, lipid levels and blood
pressure apart from infections and inflammation. CRP plays important roles in inflammatory processes
and host responses to infection including the complement pathway, apoptosis, phagocytosis, nitric oxide
(NO) release, and the production of cytokines, particularly interleukin-6 and tumor necrosis factor-a. As an
acute-phase protein, the plasma concentration of CRP deviates by at least 25% during inflammatory
disorders [28]. CRP levels are also raised in bacterial and viral infections. [26] CRP can trigger a cellular
response storm in COVID-19 pneumonia, which is associated with higher mortality. [39] Ghosh et al,
Rostam SRK et al, Huang D et al [22,25,37] however did not observe raised CRP in their study population
of COVID patients [20,25,37]. In a study on clinical and biochemical parameters for defining safe criteria
for discharge of COVID-19 patients, falling CRP levels from admission to discharge was considered a good
prognostic marker [12].

Serum ferritin was increased in our study, which was also observed in COVID patients by Bairwa,
et al, Rostam SRK et al, Huang CY et al, Bilgir et al, Qaddoori et al, Ghweil et al, Pore et al, Layla et al, Kesari
et al, Kantri et al, Bats M-L, et al, Al Mashhadani, et al, Shah SSTH, et al, Dubey et al, Ghosh et al, Niraula et
al, Banerjee, et al, Letelier et al, Anani etal [2,5-8,10,11,13-17,20,22,26,36,38,40]. Ferritin is an intracellular
protein for iron storage and plays an integral role in iron metabolism [42]. Hepatocytes, Kupffer cells,
proximal tubular renal cells and macrophages secrete ferritin. Increased ferritin level is seen in bacterial
and/or viral infections, hemochromatosis and long-term transfusion [26]. During infection, increased
ferritin levels represent an important host defense mechanism that deprives bacterial growth of iron and
protects immune cell function, although some authorities implicate its role as pro-inflammatory [29].

Increased ferritin during infection is probably due to release of iron in the reticuloendothelial
system, decrease in ability to transport ferritin in the liver and spleen and increased synthesis and release
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of intracellular ferritin [43]. Although elevated ferritin level is observed more in bacterial than viral
infection, it might indicate severe secondary bacterial infection in COVID patients. Moreover, higher serum
ferritin level in COVID-19 is associated with severe disease manifestations like ARDS, multi-organ failure
and death. [26] However, Zemlin et al, Pitamberwale, et al and Huang D et al observed no increase in serum
ferritin in their COVID patients in contrast to our study findings [23,24,37].

CRP, ferritin and D-dimer could be elevated in response to the release of proinflammatory cytokine
interleukin-6 (IL-6) during SARS-CoV-2 infection. The increase in the serum ferritin levels following
bacterial or viral infection could be attributed to iron release into the reticuloendothelial system, and
increased intracellular ferritin synthesis and release, with the decreased ability of ferritin transport into
spleen and liver [5].

Markers of kidney function like blood urea and serum creatinine (renal function tests) were raised
in our study, which indicate renal damage. Bairwa et al, Bilgir et al, Pitamberwale, et al, Pore et al, Da Silva
DAA, et al, [2,6,10,18] reported increase in both blood urea and serum creatinine in COVID patients,
whereas Qaddoori et al, Dubey et al, Gemcioglu et al and Anani et al [7,20,21,40] reported increase in blood
urea in COVID-19 patients and Layla et al, Rostam SRK et al, reported increase in serum creatinine alone
[11,25]. In the kidneys, angiotensin converting enzyme 2 (ACE-2) receptor (where the COVID virus binds)
is highly expressed on the brush border of the proximal tubular cells and to a lesser extent in the podocytes.
Renal disease in COVID-19 patients can present as acute renal injury, hematuria or proteinuria. It is unclear
whether acute renal injury is due largely to hemodynamic changes and cytokine release or the direct
toxicity of the virus. Sometimes it may also be due to use of nephrotoxic drugs. Pathological features
observed include severe acute tubular necrosis and lymphocyte infiltration [38]. Organ cross-talk (e.g.,
cardiomyopathy and acute viral myocarditis can contribute to renal vein congestion, hypotension and renal
hypoperfusion) has also been proposed as a mechanism of renal damage. Moreover, circulating
inflammatory mediators like CRP could result in renal endothelial dysfunction, microcirculatory
derangement and tubular injury. Acute kidney injury has been associated with increased mortality risk. [3]
However, prevalence of acute kidney injury in COVID patients is low [26]. Ghosh et al, Zemlin et al, Huang
D et al and Letelier et al found no increase in blood urea and serum creatinine in their patients in contrast
to our observations [22,23,37,38].

Markers of liver function like serum bilirubin (total and direct), AST, ALT and ALP were also raised
in our study, whereas total serum protein and serum albumin (hepatic function tests) were decreased.
Increase in serum total bilirubin was also reported by Bairwa et al, Bilgir et al, Pore et al, Rostam SRK et al,
Letelier et al [2,6,10,25,38] and rise in direct bilirubin by Bairwa et al, Zlojutro, et al, Pore et al [2,9,10]. On
the other hand, Bilgir et al, Ghosh et al, Zemlin et al, Pitamberwale, et al, Huang D et al [6,22-24,37] did not
find any increase in total bilirubin and Da Silva DAA, et al, Pitamberwale, et al and Huang D et al [18.24,37]
did not find increase in direct bilirubin contrasting with our findings. Both AST and ALT elevation was
reported by Bairwa et al, Ciaccio et al, Sarhan et al, Qaddoori et al, Ghweil et al, Kantri et al, Bats M-L, et al,
Da Silva DAA, et al, Niraula et al, Anani et al, Marc et al [2,3,4,7,8,14,15,18,26,40,44] whereas Bilgir et al,
Pore et al, Pitamberwale, et al, Huang D et al [6,10,24,37] found AST elevation alone and Rostam SRK et al,
Letelier et al [25,38] found ALT elevation alone. Dubey et al, Ghosh et al, Letelier et al, reported no rise in
AST [20,22,38] and Layla et al, Dubey et al, Ghosh et al, Zemlin et al, Pitamberwale, et al, Huang D et al
[11,20,22-24,37] reported no rise in ALT in their set of COVID patients in contrast with our observations.
ALP was found to be raised in reports by Bairwa et al, Niraula et al [2,26] but no rise was reported by Bats
M-L, et al, Ghosh et al, Pitamberwale, et al, [15,22,24] unlike our study results. Bairwa et al, Ghweil et al,
Pore et al, Bats M-L, et al, Da Silva DAA, et al [2,8,10,15,18] reported fall in total serum protein and serum
albumin. Ciaccio et al, Pitamberwale, et al, Anani et al [3,24,40] also reported fall in serum albumin in their
patients. Layla et al, Gemcioglu et al, Ghosh et al, Huang D et al [11,21,22,37] reported no fall in serum
albumin in their patients in contrast to our study results.

Although hepatocytes and bile duct epithelial cells express ACE 2 receptor, no significant altered
histopathological features have been detected in such cells from COVID-19 patients. Secondary liver
damage due to the administration of hepatotoxic drugs, immune mediated damage from systemic
inflammatory response, respiratory distress syndrome-induced hypoxia and multi-organ failure in COVID-
19 have been postulated as probable causes [3]. Another postulated mechanism for liver damage in COVID-
19 is the direct cytotoxicity due to active viral replication in biliary epithelial cells which express ACE 2.
Drug induced liver injury may result from administration of many drugs which can potentially cause
hepatotoxicity. However, during treatment with antiviral drugs Lopinavir/Ritonavir, Remdesivir and
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Favipiravir in COVID-19 patients, some researchers observed that there was no significant increase in AST,
ALT and no evidence of drug-induced liver injury [44]. Patients with elevated liver enzymes at admission
or during hospitalization have shown significantly higher odds of progressing to severe COVID-19 [26].

Increased levels of liver dysfunction biomarkers have been associated with severe COVID-19 and
a worse prognosis. Multi organ failure can also cause secondary liver damage [3,4] Hypoalbuminemia in
critically ill patients is multifactorial and is attributed to increased capillary permeability, decreased
protein synthesis, increased turnover, decreased serum albumin total mass, increased volume of
distribution and increased expression of vascular endothelial growth factor [1].

Comparison of our study with the reports of other researchers is summarized in Table 5.

Table 5: Comparison of COVID-19 suspected and confirmed patients with abnormal reports of the relevant

investigations

Sl. No. Parameters measured Reports comparable with our study Reports contrasting with our study
results results

1. D-dimer Bairwa, et al, Ciaccio et al, Sarhan et al, | Pitamberwale, et al, Shah SSTH, et al,
Rostam et al, Huang et al, Bilgir et al, | Huang D et al [17,24,37]
Qaddoori et al, Ghosh et al, Layla et al,
Kesari et al, Kantri et al, Al Mashhadani, et
al, Banerjee, et al, Dubey et al [2-7,
11,13,14,16,19,20, 22,25,36]

2. CRP Bairwa, et al, Ciaccio et al, Sarhan et al, | Ghosh et al, Rostam SRK et al, Huang D et
Rostam et al, Zlojutro, et al, Huang CY et al, | al [22,25,37]
Bilgir et al, Qaddoori et al, Ghweil et al,
Pore et al, Layla et al, Lashmar et al, Kesari
et al, Kantri et al, Bats M-L, et al, Letelier
et al, Azar et al, Al Mashhadani, et al,
Zemlin et al, Shah SSTH, et al, Da Silva
DAA, et al, Anani et al, Banerjee, et al,
Dubey et al [2-18,20,23,36,38-40]

3. Serum Ferritin Bairwa, et al, Rostam et al, Huang CY et al, | Pitamberwale, et al, Huang D et al,
Bilgir et al, Qaddoori et al, Ghweil et al, | Zemlin et al [23,24,37]
Pore et al, Ghosh et al, Layla et al, Kesari et
al, Letelier et al, Kantri et al, Bats M-L, et
al, Al Mashhadani, et al, Shah SSTH, et al,
Niraula et al, Anani et al, Banerjee, et al,
Dubey et al [2,5-8,10,11,13-
17,20,22,26,36,38, 40]

4. Blood urea Bairwa et al, Pitamberwale, et al, Bilgir et | Ghosh et al, Letelier et al, Zemlin et al,
al, Qaddoori et al, Pore et al, Gemcioglu et | Huang D et al [22,23,37,38]
al, Da Silva DAA, et al, Anani et al, Dubey et
al [2,6,7,10,18,20,21,40]

5. Serum creatinine Bairwa et al, Pitamberwale, et al, Rostam | Ghosh et al, Letelier et al, Zemlin et al,
et al, Bilgir et al, Pore et al, Layla et al, Da | Huang D et al [22,23,37,38]
Silva DAA, et al [2,6,10,11,18,25]

6. Total serum bilirubin Bairwa et al, Rostam et al, Bilgir et al, Pore | Pitamberwale, et al, Ghosh et al, Zemlin
et al, Letelier et al [2,6,10,25,38] et al, Bilgir et al, Huang D et al [6,22-

24,37]

7. Direct bilirubin Bairwa et al, Zlojutro, et al, Pore et al | Pitamberwale, et al, Da Silva DAA, et al,
[2,9,10] Huang D et al [18,24,37]

8. AST Bairwa et al, Ciaccio et al, Sarhan et al, | Ghosh et al, Letelier et al, Dubey et al
Pitamberwale, et al, Bilgir et al, Qaddoori | [20,22,38]
et al, Ghweil et al, Pore et al, Kantri et al,
Bats M-L, et al, Da Silva DAA, et al, Niraula
et al, Anani et al, Huang D et al, Marc et al
[2,3,4,6,7,8,10,14,15,18,24,26,37,40,44]

9. ALT Bairwa et al, Ciaccio et al, Sarhan et al, | Pitamberwale, et al, Ghosh et al, Layla et
Rostam et al, Qaddoori et al, Ghweil et al, | al, Zemlin et al, Huang D et al, Dubey et al
Letelier et al, Kantri et al, Bats M-L, et al, | [11,20,22-24,37]
Da Silva DAA, et al, Niraula et al, Anani et
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al, Marc et al
[2,3,4,7,8,14,15,18,25,26,38,40,44]

10. ALP Bairwa et al, Niraula et al [2,26] Pitamberwale, et al, Ghosh et al, Bats M-

L, etal [15,22,24]

11. Total protein Bairwa et al, Ghweil et al, Pore et al, Bats
M-L, et al, Da Silva DAA, et al
[2,8,10,15,18]

12. Serum albumin Bairwa et al, Ciaccio et al, Pitamberwale, | Ghosh et al, Layla et al, Gemcioglu et al,

et al, Ghweil et al, Pore et al, Bats M-L, et | Huang D et al [11,21,22,37]
al, Da Silva DAA, et al, Anani et al
[2,3,8,10,15,18,24,40]

Regarding the correlation or association with disease severity, Oussalah A, et al reported a lack of
association between the inflammatory markers and the risk of death but there was a significant association
between renal dysfunction and the risk of COVID- 19 related acute respiratory failure and death [45]. Wang
D, et al in their correlation analyses observed that C-reactive protein > 64.79 mg/L, D-dimer > 0.96 pg/mL,
albumin < 36 g/L accelerated the progress of COVID-19 to critical stage [46]. Others have also reported the
prognostic value of CRP levels in COVID patients [47]. High CRP, D-dimer, serum ferritin, blood urea and
low serum albumin were reported as predictors of disease severity by Ranjbar, et al. [48] Liver biochemical
parameters were strongly correlated with COVID-19 mortality in a meta-analyses by Ye L, et al [49].

However, analysis of correlation or association between serum levels of the biomarkers and
severity of illness was not done which is a limitation of our study.

Knowledge of alteration in biochemical parameters in COVID 19 patients can be the clinician’s
guide for timely diagnosis and hospitalization, risk assessment, selection of appropriate treatment options,
monitoring the progress of disease, prognosis and response to treatment.

CONCLUSION

A high percentage of biochemical abnormalities were detected in COVID 19 confirmed and
suspected patients. Majority of them were middle aged adults and middle age and elderly combined
constituted the greatest proportion of patients. There were more males than females in the studied
population. Markers of coagulation (D-dimer), inflammation (CRP, serum ferritin), renal (blood urea and
serum creatinine) and hepatic function (total and direct bilirubin, AST, ALT, ALP) were raised while other
liver function parameters (total protein and serum albumin) were decreased in the study population. There
was a significant association between D-dimer, serum Ferritin (in females only), CRP, serum creatinine,
ALT and ALP with age and CRP, ALT, ALP with male and serum Ferritin with female gender.
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