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ABSTRACT:

Introduction: China saw the outbreak of Coronavirus Disease 2019 (COVID-19), an emerging
infectious disease with an unknown etiology, during the winter of 2019. This unidentified virus was
later identified and given the name severe acute respiratory syndrome. second coronavirus (SARS-
CoV-2). More data point to the association between renal dysfunction and coronavirus disease 2019
(COVID-19). Uncertainty surrounds the relationship between renal dysfunction brought on by the
SARS-CoV-2 virus and prognaosis.

Objectives: The objectives center around recognizing the impact of COVID-19 on renal function,
advocating for continuous monitoring, and proposing specific blood markers as indicators for
predicting patient outcomes.

Methods: 160 hospitalised COVID-19-positive patients were enrolled in the current study, of which
80 were assigned to Group | — COVID-19 patients who were critically sick (severe cases), and 80
to Group Il — COVID-19 patients who were not critically ill (mild and moderate cases). Using the
Architect system (201837-110) to measure serum urea and creatinine levels, data were reported as
mg/dL

Results: In the current investigation, group | samples demonstrated a highly significant increase in
serum urea, creatinine, and Sodium compared to group Il samples When comparing critically sick
COVID-19 patients (severe cases) to non-critically ill COVID-19 patients (mild and moderate
cases), there was no discernible difference in the mean difference of serum potassium.

Conclusions: Impaired kidney function, hyponatremia, and developing kidney damage should notify
clinicians during COVID-19 patient care. In clinical practice, serum electrolytes, as well as serum
urea and creatinine, can be utilized to predict Covid-19 patient survival.

1. Introduction

of treatment, and even assessing the effectiveness of the

Due to a new coronavirus discovered in Wuhan, China,
pneumonia incidence will rise by the end of 2019. An
epidemic was brought on by its rapid spread, speedy
progression, and lack of a specific treatment strategy
(minerals and renal markers in COVID-19 patients who
have tested positive for the disease. For determining the
patient's state and prognosis, determining the best course
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cure, blood biochemical changes are essential.

(2).0n January 30, 2020, the World Health Organisation
(WHO) declared the 2019-nCoV epidemic a public health
emergency of international concern (PHEIC). The WHO
categorized the sickness as coronavirus disease 2019
(COVID-19) on February 11, 2020. The coronavirus
family of non-diverging positive-sense RNA viruses,
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which harms both humans and other animals (3),
comprises coronaviruses. The severe acute respiratory
syndrome 2 coronavirus (SARS-COV-2) belongs to the
seventh class of human diseases. The most common
symptoms of COVID-199 (4) are fever, a dry cough,
fatigue, muscular aches, and other symptoms like
shortness of breath, headache, diarrhea, and indigestion.

Clinical features and patient fatality rates, particularly for
very ill patients, have been of concern in addition to
incidence and transmission qualities. The clinical
symptoms and blood chemistry features of COVID-19
patients have been extensively documented in research
(5). However, there were significant inconsistencies in the
results due to the diverse study designs and low sample
sizes. Declining renal function as a result of the virus's
potential appears to be a novel trait of those who test
positive for COVID-19 (5).

The most prevalent signs and symptoms of COVID-19
patients, according to prior studies, are fever, diarrhoea,
dry cough, lymphocyte depletion, and radiographic signs
of pneumonia (6). Recent studies have demonstrated that
SARS-CoV-2, in addition to causing severe acute
respiratory syndrome, also produced significant organ
damage, including heart destruction, lymphocyte
depletion, and even liver failure (7).

The clinical characteristics of renal impairment caused by
SARS-CoV-2 are rarely described, nevertheless.
Furthermore, it is yet unknown what clinical significance
renal impairment brought on by SARS-CoV-2 has and
what the prognosis is. To draw more firm conclusions on
the biochemical characteristics of individuals with
COVID-19, we plan to perform a study on the levels of
minerals and renal markers in COVID-19 patients who
have tested positive for the disease. For determining the
patient's state and prognosis, determining the best course
of treatment, and even assessing the effectiveness of the
cure, blood biochemical changes are essential.

2. Objectives

1. Correlating Renal Function with Disease Severity:
The primary objective isto establish a correlation between
the degree of COVID-19 disease severity and renal
function. This involves analyzing data to support the
notion that the extent of COVID-19 illness is proportional
to the impact on kidney function.
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2. Highlighting the Importance of Kidney Function
Monitoring: The statement emphasizes the importance of
not overlooking kidney function and damage markers in
COVID-19 patients. The objective is to underscore the
need for continuous and systematic monitoring of renal
parameters to assess the evolving impact of the disease on
the kidneys.

3. Advocating for Serial Monitoring: The study aims to
explore the feasibility and benefits of serial monitoring of
kidney function in COVID-19 patients. Serial monitoring
involves repeated assessments over time to track changes
in renal markers and identify trends that may inform
clinical decisions.

4. Early Recognition of Impaired Kidney Function: The
study aims to raise awareness among clinicians about the
significance of impaired kidney function as an indicator
of COVID-19 severity. The objective is to ensure that
clinicians are vigilant in recognizing signs of renal
impairment and damage during patient care.

5. Utilizing Serum Electrolytes, Urea, and Creatinine for
Predicting Survival: The objective is to propose the use of
specific blood markers, including serum electrolytes,
urea, and creatinine, as predictive indicators for COVID-
19 patient survival. This involves suggesting these
parameters as potential tools in clinical practice to assess
the likelihood of patient outcomes.

6. Informing Clinical Practice: Overall, the study seeks to
provide practical insights for clinicians in managing
COVID-19 patients. This includes integrating renal
function assessment into routine care and utilizing readily
available blood markers for predicting patient survival.

In summary, the objectives center around recognizing the
impact of COVID-19 on renal function, advocating for
continuous monitoring, and proposing specific blood
markers as indicators for predicting patient outcomes.
These efforts aim to improve the management and care of
COVID-19 patients, particularly by emphasizing the
importance of renal function assessment in clinical
practice

3. Methods

The proposed research was conducted at the Bharati
Vidyapeeth (Deemed to be University) Medical College
& Hospital in Sangli, Department of Biochemistry. The
Institute of Ethical Committee has given the study its
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approval. The study subjects provided informed consent
before participating. 160 hospitalized COVID-19-positive
patients were enrolled in the current trial, of which 80
were assigned to Group | — COVID-19 patients who
were critically sick (severe cases), and 80 to Group Il —
COVID-19 patients who were not critically ill (mild and
moderate cases). Patient histories and digital medical
records were used to collect information on
epidemiological, clinical, laboratory, and radiological
factors. Information on the patient's medical history,
exposure history, and underlying morbidities such as
diabetes, hypertension, cardiovascular disease, asthma,
and chronic renal disease were all documented.

The diagnosis of COVID-19 on the nasopharyngeal and
oropharyngeal swab samples was confirmed in our
molecular diagnostic laboratory using real-time reverse-
transcription polymerase chain reaction (RT-PCR). We
performed the RT-PCR by the directions provided by the
manufacturer. Using the most recent revision of our
national COVID-19 standards, suspected COVID-19
cases were identified (8).

On the day of admission, all patients underwent standard
blood workups, coagulation profiles, and serum

biochemistry assays. Standard-grade chemicals and
reagents were used for the examination of biochemical
experiments. Using the Architect system (201837-110) to
measure serum urea and creatinine levels, data were
reported as mg/dL (9, 10). The ST-200 Plus Electrolyte
Analyzer used the lon ion-selective electrode Method to
measure the serum potassium and sodium levels and
values were expressed as mEg/L(11)

Every newly enrolled COVID-19-positive patient met the
inclusion criteria. The study did not include patients who
demonstrated or reported negative medication effects.
According to guidelines established by the Indian
government, doctors diagnose and categorize their
patients (12). Cases classified as critically ill were those
who tested positive for COVID-19 and had specific CT
and lab results. patients with severe instances of COVID-
19. They will be divided as,

. Group | - Critically ill COVID-19 patients
(Severe cases)

. Group Il — Noncritical ilICOVID-19 patients(
Mild and moderate cases)

Table 1: The mean values of biochemical parameters in Group | - critically ill COVID-19 patients (severe cases)

and Group ll-non-critically ill COVID-19 patients (Mild and moderate cases)

Biochemical Group Mean. i.Std' Std. Error unpaired t | p-value | Significance
Parameters Deviation Mean
Group | (Severe | 51 154 17.99%%% | 2.1
Serum Urea cases) N= 80. Highly
mg/dl Group Il (Mild 8.233 0.000 significance
and moderate 32.56 +9.18*** 1.03
cases) N=80
Group | (Severe | ) g 1 1 14w 0.13
Serum cases) N=80 Highly
Creatinine Group I (Mild 3.332 0.001 significance
mg/dl and moderate 1.05 + 0.31*** 0.03
cases) N= 80
Group | (Severe | 139 674 351%%% | 040
Serum cases) N=80 Highly
Sodium (Na*) | Group II (Mild 14.263 0.000 significance
mEq/L and moderate 131.13 + 4.03*** 0.45
cases) N=80
Serum Group | (Severe 4.51 +0.79* 0.09 1.588 0114 | | Not
cases) N=80 significant
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Potassium Group I (Mild
(K% and moderate
mEg/L cases) N=80

4.32 + 0.69*

0.08

*P >0.05 — Not Significant
***pP < 0.001 — Highly significant
Statistical Analysis:

With spreadsheet software (Excel, Microsoft), all
statistical comparisons were carried out. Version 22 of
SPSS software was used to conduct the statistical
analysis. The unpaired "t" test was used to determine if
critically sick COVID-19 patients (severe cases) and non-
critically ill COVID-19 patients (mild and moderate
cases) had different serum urea, creatinine, sodium, and
potassium levels. The "p" value of 0.05 was taken into
consideration to be statistically significant for all data,
which were calculated as Mean + SD.

4. Results

Analysis was done on the relationship between COVID-
19 severity renal failure and electrolyte imbalance. We
examined the serum renal function indices of serum urea,
creatinine, creatinine, and electrolytes. As shown in Table
1, the concentrations of serum urea, creatinine, sodium,
and potassium in critically ill COVID-

19 patients (severe cases) and non-critically ill COVID-
19 patients (mild and moderate cases) are statistically
compared in Table 1.

In the current investigation, group | samples
demonstrated a highly significant increase in serum urea,
creatinine, and Sodium compared to group Il samples (p
= 0.000). When comparing critically sick COVID-19
patients (severe cases) to non-critically ill COVID-19
patients (mild and moderate cases), there was no
discernible difference in the mean difference of serum
potassium (P=0.114).

5.Discussion

A new problem for the entire planet emerged at the turn
of the decade. This time, the adversary was evasive—a
tiny protein- and nucleic acid-containing particle. The
third significant epidemic of the coronavirus began in
December 2019 (12). It spread to other nations in just a
few months after beginning in the Chinese province of
Hubei's Wuhan. The World Health Organisation (WHQO)
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first identified this condition as coronavirus disease 2019
(COVID-19) and later classified it as a pandemic (13).
Increasing data suggest that SARS-CoV-2 injection
caused many organ abnormalities, including liver
dysfunction, cardiac injury, kidney impairment, and even
respiratory failure (14,15).

Recent research suggests that Acute Kidney Injury (AKI)
is associated with greater morbidity and death in COVID-
19 patients. It is also regarded as a sign of disease severity
and a risk factor for survival. The incidence of renal
function impairment in COVID-19 patients was studied
prospectively in this research study. Furthermore, we
looked at renal routine biomarkers to see if there was any
clear evidence of COVID-19-related acute kidney injury.
We evaluated renal biomarkers in our study to acquire
definite evidence of COVID-19-associated acute kidney
injury. We discovered that COVID-19 patients in Group |
(severe cases) had significantly higher levels of serum
urea and creatinine than patients in Group Il (mild and
moderate).

The involvement of the kidneys during COVID-19 is now
recognized as a regular occurrence. Reduced density in
the kidneys, which is associated with inflammation and
edema, has been characterized as typical CT scan findings
of COVID-19 involvement (16). Our findings show that
renal dysfunction is associated with the severity of
COVID-19 patients on admission. More and more reports
have revealed that SARS-CoV-2 plays a pathogenetic role
in COVID-19 patients by attaching to the receptor of
angiotensin-converting enzyme (ACE)2 Several studies
have shown that ACE2 can be found in the renal tubular
epithelium (18). As a result, SARS-CoV-2 may cause
direct kidney tissue injury via binding to the ACE2
receptor (17-19).

According to the National Centre for Biotechnology
Information's (NCBI) gene database, the kidney is the
fourth most ACE2-expressing organ in the human body,
following the small intestine, duodenum, and gall bladder
(20,21). The brush border of proximal tubular cells is the
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principal source of ACE2 extent in the kidney. However,
multiple cases have already shown the co-occurrence of
AKI with COVID-19 indicating that SARS-CoV-2 may
have a kidney tropism (22). In this context, a recent study
by Diao et al. (23) is quite remarkable. The kidney tissue
was discovered to be one of SARS-CoV-2 particular
targets. The authors discovered a distinct SARS-CoV-2
nucleocapsid protein in kidney specimens and identified
viral antigens accumulated in kidney tubules using
postmortem tissue analysis. They concluded that SARS-
CoV-2 infects human kidney tubules directly, which
might be causing acute tubular injury. According to Diao
et al, in addition to direct cytotoxicity, it also initiates
macrophage and  complement-mediated  tubular
pathogenesis as a result of accumulating viral antigens.

A potential link between electrolyte disturbance and
coronavirus disease 2019 (COVID-19) in patients visiting
the emergency department (ED) has not been thoroughly
investigated. Hyponatremia and hypokalemia were more
common in patients infected with COVID-19 than in
controls. In this study, we observed that hyponatremia is
independently linked with COVID-19 in people visiting
the emergency department. Hyponatremia was also linked
to COVID-19 and the most severe form of the disease,
requiring ICU admission (24). Hyponatremia in COVID-
19 adults may be associated with increased antidiuretic
hormone (ADH) release in response to volume depletion
caused by gastrointestinal fluid losses. Carvalho et.al.
demonstrated that symptoms such as diarrhea and
vomiting are common in COVID-19 patients and can
cause increased ADH release due to extracellular
dehydration. A syndrome of antidiuresis (SIAD) can
develop in response to COVID-19 consequences such as
pneumonia or acute respiratory distress syndrome (24).
Thus, hyponatremia could serve as a surrogate indicator
for the emergency physician in suspected COVID-19
patients to promptly evaluate at-risk patients. In contrast
to the previous investigation, we did not detect a
significant relationship between COVID-19 severity and
serum potassium level in our study (p=0.114).

These data support the notion that COVID-19 hurts renal
function that is proportionate to the degree of the disease.
In this sense, kidney function and damage markers in
COVID-19 patients should not be overlooked, and serial
monitoring should be explored. Impaired kidney function
and developing kidney damage should notify clinicians

535

during COVID-19 patient care. In clinical practice, serum
electrolytes, as well as serum urea and creatinine, can be
utilized to predict Covid-19 patient survival.

6. References

1. Zhu N, Zhang DY, and Wang WL. (2020) A
novel coronavirus from patients with pneumonia
in China. 2019. N Engl. J. Med 2020;723-733.

2. Domenico C and Maurizio V. WHO Declares
COVID-19 a Pandemic. Acta Biomed 2020; 91
(1): 157-160.

3. Zhao L, Jha BK and Wu A. Antagonism of the
interferon-induced OASRNase L pathway by
murine coronavirus ns2 protein is required for
virus replication and liver pathology. Cell Host
Microbe. 2012; 11:607- 616.

4. Pal M, Berhanu G, Desalegn C and Kandi V.
Severe  Acute Respiratory ~ Syndrome
Coronavirus- 2 (SARS-CoV-2): An Update.
Cureus 2020; 12(3): 1-13.

5. Toledo SLO, Leilismara Sousa Nogueira
LS, Carvalho MDG, Rios DRA, and Pinheiro
MDB. COVID-19: Review and hematologic
impact.Clin Chim Acta. 2020; 510: 170-176.

6. Xiang HX, FeiJ, XiangVY, XuZ, Zheng L, Li
XY, Fu L and Zhao H. Renal dysfunction and
prognosis of COVID-19 patients: a hospital-
based retrospective cohort study. BMC
Infectious Diseases 2021; 21:15

7. Fu L, Li XY, Feil, Xiang Y, Xiang HX, Li
MD, Liu FF, Li Y,Zhao H,and Xu DX.
Myocardial Injury at Early Stage and Its
Association With the Risk of Death in COVID-19
Patients: A Hospital-Based Retrospective Cohort
Study.Front Cardiovasc Med. 2020; 7: 590688

8. National Institutes of Health's Coronavirus
Disease (COVID-19) Treatment
Guidelines.COVID-19Treatment Guidelines
Panel. Coronavirus Disease 2019 (COVID-19)
Treatment Guidelines. National Institutes of
Health. Available
at https://www.covid19treatmentguidelines.nih.
gov/. Accessed [21 January 2021].

9. A Sambenedetto, P Marrama, pf ottavi, A
Castronuova. Review of the methods of
determination of blood ureawitha  continuous
flow-analyzer and a proposal of a completely


http://www.jchr.org/
https://pubmed.ncbi.nlm.nih.gov/?term=Let%C3%ADcia%20de%20Oliveira%20Toledo%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sousa%20Nogueira%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=das%20Gra%C3%A7as%20Carvalho%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Romana%20Alves%20Rios%20D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=de%20Barros%20Pinheiro%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7351669/
https://pubmed.ncbi.nlm.nih.gov/?term=Fu%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20XY%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fei%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xiang%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xiang%20HX%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20MD%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Liu%20FF%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zhao%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xu%20DX%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7661636/
https://www.covid19treatmentguidelines.nih.gov/
https://www.covid19treatmentguidelines.nih.gov/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(1), 531-536 | ISSN:2251-6727

10.

11.

12.

13.

14.

15.

16.

17.

18.

536

enzymatic UV method for urea by a continuous
flow-analyzer.

Quad. Sclavo Diagn. 1982 Dec;18(4):440- 6.
Fossati P, Ponti M, PassoniG ,Tarenghi G,
Melzid’Eril GV, Prencipe L. A Step forward in
enzymatic measurement of creatinine. Clin
Chem 1974; 40: 130-137

Rafaela Alvim Garcia, et al. Comparative
analysis for strength serum sodium and
potassium in three different methods: flame
photometry, ion selective electrode (ISE), and
colorimetric enzymatic. J. Clin. Lab. Anal. 2018;
32:222594

Grant WB, Lahore H, McDonnell SL, Baggerly
CA, French CB, Aliano JL, Bhattoa HP:
Evidence that Vitamin D supplementation could
reduce risk of influenza and COVID-19
infections and deaths. Nutrients. 2020; 12:988.
Cheng Y, Luo R, Wang K, et al.: Kidney
disease is associated with in-hospital death of
patients with COVID-19. Kidney Int. 2020’
97:829-838.

Fu L, Fei J, Xu S, Xiang HX, Xiang Y, and Hu
BI. Liver dysfunction and its association with the
risk of death in COVID-19 patients: a
prospective cohort study. J Clin Transl Hepatol.
2020;8(3):246-54. 11.

Xiao SY, Wu Y, Liu H. Evolving status of the
2019 novel coronavirus infection: proposal of
conventional serologic assays for disease
diagnosis and infection monitoring. J Med Virol.
2020;92(5):464-7.

Qian JY, Wang B, Liu BC. Acute kidney injury
in the 2019 novel coronavirus disease. Kidney
Dis. 2020;323:1-6.

Lan J, Ge JW, Yu JF, Shan SS, Zhou H, Fan SL,
et al. Structure of the SARSCoV-2 spike
receptor-binding domain bound to the ACE2
receptor. Nature 2020;581(7807):215-20.

Hoffmann M, Kleine-Weber H, Schroeder S,
Kriger N, Herrler T, Erichsen S, et al. SARS-
CoV-2 cell entry depends on ACE2 and

19.

20.

21.

22.

23.

24,

TMPRSS2 and is blocked by a clinically proven
protease inhibitor. Cell. 2020;181(2):271-80.
Lely A, Hamming I, van Goor H, Navis G. Renal
ACE2 expression in human kidney disease. J
Pathol. 2004;204(5):587-93.

Qian JY, Wang B, Liu BC. Acute kidney injury
in the 2019 novel coronavirus disease. Kidney
Dis. 2020;323: 1-6.

Gene Database. The National Center for
Biotechnology Information; 2022.

Cheng Y, Luo R, Wang K, et al. Kidney disease
is associated with in-hospital death of patients
with COVID-19. Kidney Int. 2020;97(5):829—
838.

Diao B, Wang C, Wang R, et al. Human kidney
is a target for novel severe acute respiratory
syndrome coronavirus 2 infection. Nat Commun.
2021;12(1):2506.

Hugo De Carvalho, Marie
Tahar Chouihed,

Quentin Le Bastard,
Antoine Kratz, Marine Dubroux,
Damien Masson, Lucile Figueres,
Emmanuel Montassier, Electrolyte imbalance
in COVID-19 patients admitted
to the Emergency Department: a case—control
study. Internal and Emergency Medicine 2021;
16:1945-1950.

Caroline Richard,
Nicolas Gofnet,
Yonathan Freund,


http://www.jchr.org/

