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Abstract
Introduction: Novel coronavirus disease 2019 (COVID-19) has become a global public health
calamity since its outbreak in Wuhan, China in December 2019, and there is a lack of diagnostic
biochemical data related to the disease. This study aimed to investigate routine biochemical
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parameters in COVID-19 positive Indian patients and check their predictive value for the
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detection of this novel disease.
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Materials and Methods: This observational study was conducted retrospectively with the
participation of 166 patients referred to King Edward Memorial (KEM) Hospital, Mumbai,
India during May 2020. The baseline characteristics (age and gender) and biochemical data of
individuals with COVID-19-related symptoms but negative for COVID-19 were collected and
classified into two groups of real-time reverse transcriptase polymerase chain reaction (RT-PCR)
and COVID-19 positive. The value of organ function tests (blood urea nitrogen [BUN], creatinine,
and levels of serum electrolytes, alanine aminotransferase [ALT], aspartate aminotransferase
(AST), bilirubin total, bilirubin direct, total protein, and albumin) were noted and analyzed.
The groups were compared using unpaired t test, and predictive value of these parameters for
COVID-19 was evaluated by calculating the area under the ROC curve (AUC).
Results: There was a significant rise in the serum AST ALT, bilirubin direct, BUN, and creatinine
levels of COVID-19 subjects compared to non-COVID-19 ones (P < 0.001). AST (AUC=0.826,
CI: 0.76 to 0.89, P < 0.001), ALT (AUC=0.8525, 95% CI: 0.79 to 0.90, P < 0.001), and BUN
(AUC=0.8097, 95% CI: 0.74 to 0.87, P < 0.001) showed very good accuracy and serum
creatinine (AUC=0.7971, 95% CI: 0.73 to 0.86, P < 0.001) showed good accuracy in predicting
COVID- 19 positivity.
Conclusion: Serum levels of ALT, AST, BUN, and creatinine can be the reliable predictors of
COVID-19 test and identify infected patients.
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Introduction
Novel
coronavirus
disease
2019
(COVID-19) is a transmittable disease
caused by a newly discovered coronavirus.
The outbreak initiated in Wuhan, China in
December 2019. COVID-19 is currently a
pandemic affecting nearly all countries of
the world.1 The first case of the pandemic
in India was reported on 30 January 2020.
As of 8 June 2020, the Ministry of Health
and Family Welfare has confirmed a total
of 205 7000 cases in India.2
Coronavirus is found in Alpha, Beta,
Delta, and Gamma forms; these viruses can

cause respiratory, hepatic, and neurological
disorders in different animal species
including humans. The novel coronavirus
identified as severe acute respiratory
syndrome (SARS-CoV) or COVID-19
virus belongs to Beta coronaviruses.3 As
the disease is new to the world, the exact
pathophysiological behaviour of the virus is
not well-known yet. Karla et al states that to
fight against this global pandemic, drastic
research is needed for understanding the
virus structure and the pathophysiology
of this disease.3 Xiang et al observed that
20% of COVID-19 patients had severe
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symptoms with a mortality rate of 20%. The mortality
in severe patients has been found to be accompanied
with the heart, liver, and kidney failure.4 Karla et al3
suggested that performing biochemical tests to assess the
functions of liver and kidney along with electrolytes and
coagulation profile might give indication for multiple
organ dysfunction syndrome (MODS). Therefore,
investigating the clinical and biochemical parameters
can provide early, simple, and effective diagnosis of
severe COVID-19 and play a significant role in reducing
mortality and shortening the hospitalization period.5
Hence, there is an urgent need for recognition of
laboratory predictors of the disease and its severity.
Studying basic biochemical parameters might help not
only to diagnose but also to predict MODS, develop new
treatment strategies, and monitor drug responses.
Currently, there is a scarcity of data on the laboratory
characteristics of COVID-19 patients, and we could find
only few Indian studies on biochemical parameters in
COVID-19 positive patients. Accordingly, the present
study was designed to assess organ function tests which
are routinely used for clinical and biochemical assessment
of COVID-19 positive Indian patients and to check their
predictive value for detecting this novel disease.
The findings of the study might also help to compare the
biochemical behaviour of the disease in India and other
parts of the world. As a result, it may help to understand
the impact of altered environmental conditions and
ethnicity on pathophysiological behaviour of COVID-19.
Materials and Methods
Study Design and Setting
This observational study was conducted in the
Biochemistry Department of Seth Gordhandas
Sunderdas Medical College and King Edward Memorial
(KEM) Hospital, which is a tertiary care hospital in
Mumbai, India. A retrospective strategy was used for data
collection. The study used the data of patients with the
symptoms of COVID-19 referred to our centre during
May 2020. Symptomatic patients were those having at
least 3 out of 4 symptoms (fever, dry cough, shortness of
breath, and myalgia). Our study also included COVID-19
negative individuals, namely people having COVID-19related symptoms but negative results according to realtime reverse transcriptase polymerase chain reaction
(RT-PCR) test, as controls. The patients were diagnosed
with COVID-19 based on the results of RT-PCR.4 Data of
patients with incomplete demographic information and
incomplete test results were excluded from the analysis.
Biochemical parameters were compared between negative
COVID-19 and positive COVID-19 patients.
Data Collection
Hospital records were searched to identify patients with
and without COVID-19 disease admitted with COVID19-related symptoms. Finally, the data of 166 patients
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was used for analysis. Information about age, gender, and
values of biochemical parameters were noted and used for
data analysis. As the study was retrospective, we could get
information neither about previous medical history nor
about the severity of infection in the patients.
Biochemical Parameters
The values of biochemical parameters of COVID-19
patients were collected from Central Clinical Biochemistry
Laboratory of Seth G S Medical College and KEM
Hospital, Mumbai. Biochemical parameters included
liver functional tests (serum alanine aminotransferase
[ALT], aspartate aminotransferase [AST], total protein,
albumin, bilirubin total, and bilirubin direct) and
renal function tests (serum BUN, creatinine, sodium,
potassium, and chloride). The tests had been conducted
on a fully automatic Clinical Biochemistry analyser- AU680 (ERBA Diagnostics, Mannheim). All the tests were
performed using ERBA diagnostic reagents manufactured
by Transasia Bio-Medicals LTD, Solan, Himachal Pradesh,
India.
Statistical Analysis
GraphPad Prism software was used for statistical
analysis. Quantitative variables were presented as mean
and standard deviation (SD), as they were normally
distributed. Normality was checked using KolmogorovSmirnov test. Group-wise comparison of various
biochemical parameters was done using unpaired t test.
Categorical variables were displayed with percentage,
and between groups comparisons were performed using
chi-square test. The ROC curve was generated for the
biochemical parameters, which showed significant
differences between the groups. The area under the
ROC curve (AUC) was determined to check the optimal
cut-off to evaluate the predictive performance of these
parameters for COVID-19. An AUC value of 0.9-1.0
signified as a “perfect biomarker with excellent accuracy”,
0.8-0.9 as “very good”, 0.6-0.7 as “sufficient”, and a value
of 0.5 or lower was signified as “no better than what would
be expected by chance”. The optimal cut-off value was
the value that had the highest combined sensitivity and
specificity. P value of <0.05 was considered as statistically
significant.
Results
The study subjects (n=166) were divided into 2 groups:
patients with COVID-19-related symptoms but negative
for RT-PCR (group 1, n=67) and RT-PCR positive
COVID-19 patients (group 2, n=99).
Table 1 presents the comparison of demographic
characteristics between the groups. In the nonCOVID-19 group, 61.2% were male while in the positive
COVID-19 group, 74.4% were male. The patients in the
COVID-19 positive group had a significantly older age
than the control group (non-COVID group) (P < 0.0002).
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Table 1. Baseline Demographic Characteristics of Study Population
COVID-19
Negative
(n=67)

Characteristics
Gender Males, No. (%)

COVID-19
Positive
(n=99)

P Value

41 (61.2)

74 (74.4)

>0.08

Age (y) (Mean ±SD)

40.08 ± 15.8

49.29 ± 14.4

0.0002

Range

(7-78 years)

(23-86 years)

36.1-43.9

46.4-52.1

Confidence interval

No significant difference was observed with regards to
gender between the groups.
Table 2 depicts the comparisons of organ functional tests
between COVID-19 negative and COVID-19 positive
patients. COVID-19 positive patients had significantly
higher serum AST (P = 0.05), ALT (P = 0.0006), and direct
bilirubin (P = 0.005) levels while serum total protein
(TP) , albumin, and total bilirubin showed no significant
difference (P > 0.05).
Results of kidney functional tests showed that the mean
values of BUN and serum creatinine were significantly
raised in COVID-19 positive group (P < 0.001 for both
parameters) compared to COVID-19 negative group. No
significant difference was observed in the levels of serum
electrolytes (Na+, K+ & Cl-) between the groups (P > 0.05).
ROC curve analysis was conducted for serum AST,
Table 2. Comparison of Biochemical Parameters in Study Population
COVID-19 Negative
Characteristics

(Mean ±SD)
95% CI

N

COVID-19 Positive
(Mean ±SD)
95% CI

N

P Value

ALT, BUN, and serum creatinine. Table 3, Figure 1,
and Figure 2 illustrate the ROC analysis of the abovementioned parameters for predicting COVID-19
positivity. AST (AUC- 0.826), ALT (AUC- 0.8525), and
BUN (AUC- 0.8097) showed very good accuracy, and
serum creatinine (AUC- 0.7971) showed good accuracy
in predicting COVID-19 positive PCR results. The
best predictive performance was achieved with serum
ALT. The optimum cut-off value for ALT was 36.0 IU/L
(sensitivity of 46.3% and specificity of 100%). The cutoff values along with sensitivity and specificity values of
other studied parameters have been presented in Table 3.
Discussion
It is well-known that the COVID-19 disease is absolutely
new to the world, and there is an urgent need to
discover biochemical markers for diagnosis, prognosis,
and assessment of the disease severity. However, the
establishment of a new biomarker is a time-consuming
process. Serum biochemical parameters are commonly
used, easy to measure, routine, and relatively cheap and
can help in diagnosis and determining the prognosis of
COVID-19 disease.6 Since COVID-19 is spreading very
rapidly, we need to find how these basic parameters can be
used optimally in combination with artificial intelligence
and other gold standard tests such as computed
tomography (CT) results and RT-PCR for establishing the
diagnosis and determining the prognosis of COVID-19
disease.
The present study was designed to check the feasibility
of using routine biochemical markers for identifying
COVID-19 positive patients in an Indian population.
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Table 3. ROC Analysis of Serum Transaminases, BUN and Serum Creatinine for the Prediction of COVID-19
Parameters

Cut off

AUC

95% CI

Sensitivity

Specificity

Positive Predictive
Value (%)

Negative Predictive
Value (%)

P Value

Serum AST (IU/L)

38.0

0.826

0.76 to 0.89

66.6 %

100 %

100

68.3

0.0001

Serum ALT (IU/L)

36.0

0.8525

0.79 to 0.90

56.9 %

100 %

100

62.6

0.0001

BUN (mg/dL)

27.5

0.8097

0.74 to 0.87

38.4 %

98.5 %

97.4

51.9%

0.0001

Serum creatinine (mg/dL)

1.45

0.7971

0.73 to 0.86

43.4 %

98.5 %

97.7

54.1

0.0001

Abbreviations: CI: Confidence interval, BUN, blood urea nitrogen creatinine; ALT, alanine aminotransferase; AST, aspartate aminotransferase.

In our study, it was observed that the mean age (49.29;
SD=14.4 years) of COVID-19 positive group was
higher compared to the control group (40.08; SD=15.8),
indicating that age is significantly associated with the
COVID-19 disease.
In the present study, 52.5% (n=52/99) of the COVID-19
positive patients had abnormal BUN levels (cut-off=20
mg/dL), and 57.5% (n=57/99) had abnormal creatinine
levels, indicating renal dysfunction. Overall, 68.8%
(n=64/93) of the COVID-19 positive patients had
abnormal levels of serum AST (cut-off=35 IU/L), and
50.5% (n=47/93) had abnormal levels of serum ALT,
indicating liver dysfunction.
Although we did not have any information regarding preexisting comorbidities in the patients, our data indicated
that the novel coronavirus has pathophysiological impacts
on various vital organs including the liver and kidney.
Multiorgan impacts of the coronavirus may be due to
expression of angiotensin converting enzyme 2 receptors
on hepatocytes and renal cells, the cytokine storm,
decreased supply of oxygen to these organs, endotheliitis,
and thromboembolic conditions, which have been
observed in COVID-19 patients.7
Although this virus mainly attacks respiratory system,
evidence that the infection can also harm other organs
such as kidneys, the heart, intestine, and liver have been
found by various studies, which can play significant role
in the disease progression and mortality.8 In our study,
we compared kidney and liver functional parameters
between COVID-19 and non-COVID-19 patients and
observed that BUN, serum creatinine, ALT, and AST were
significantly higher in the COVID-19 positive group.
These results provide evidence that this disease affects
kidney and liver function.
Furthermore, ROC curve analysis was performed to
determine the specificity and sensitivity of these tests for
the diagnosis of COVID-19 in suspected cases. AUCs of
AST, ALT, and BUN were higher than 0.80%, suggesting
that these parameters are very good predictors of the
disease and can be used for the diagnosis of COVID-19
in suspected cases.
Mardani et al in 2020 conducted a similar study in Iran
to assess the accuracy of biochemical parameters to predict
RT-PCR positivity in COVID-19 cases and observed
that RT-PCR positive patients had significantly elevated
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serum AST, ALT, and Urea levels. They also calculated the
AUCs of various laboratory parameters and observed that
ALT (AUC=0.879) and urea (AUC=0.835) showed very
good accuracy in predicting RT-PCR positive COVID-19
cases.9
Another study was conducted by Guan et al in which
the data of 1099 laboratory-confirmed COVID-19
patients was extracted and compared between severe
and non-severe patients. They observed elevated levels
of AST in 112 (18.2%) of 615 non-severe patients and 56
(39.4%) of 142 severe patients. Raised serum ALT levels
were observed in 120 (19.8%) of 135 patients with nonsevere disease and 38 (28.1%) of 135 severe patients.
Elevated values of creatinine were found in 6 (1%) of 614
non-severe patients and 6 (4.3%) of 138 severe patients.
Moreover, serum levels of ALT, AST, and creatinine were
significantly higher (P < 0.043, P < 0.001, and P < 0.012,
respectively) in the severe group than non-severe group.10
As swift diagnosis and isolation of patients is vital to
halt the spread of COVID-19 and start early treatment
in severe cases to prevent mortality, routine biochemical
tests can be useful to diagnose the disease and early detect
severe COVID-19 cases and symptomatic patients with
false negative RT-PCR results.
Limitations of the Study
Since this was a retrospective study, we could not collect
the information regarding previous history, comorbidities
of patients, and the severity of COVID-19. Furthermore,
there may be some bias due to the difference in the age of
COVID-19 negative and positive patients. Further studies
on COVID-19 negative and positive patients with similar
age spectrum are suggested.
Conclusion
Our results suggest that serum ALT, AST, creatinine, and
BUN can be used as useful parameters for predicting
COVID-19 positivity, early diagnosis of positive cases,
and those who may develop severe symptoms.
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