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Abstract 

Background: Coronavirus disease 19 (COVID-19) is a pandemic infectious disease caused by the novel coronavirus. 

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). It is an aggressive virus that spread worldwide and is 

a systemic disease involving multiple systems, including respiratory, cardiovascular, gastrointestinal, hematopoietic, 

neurological, immune, and urinogenital systems.  

Objectives: The present study aimed to evaluate the alteration in fasting blood glucose, serum urea, creatinine, Na+, K+, 

and Cl- levels among COVID-19 patients in the Zawia region, Western Libya.  

Materials and Methods: 416 confirmed COVID-19 patients hospitalized in the Isolation Centre located in Zawia city, 

Libya. From the 1st May 2020 to the 30th March 2021, were enrolled in this prospective study.  Covid-19 patients were 

defined as positive cases after the detection of SARS-CoV-2 RNA in oro-nasopharyngeal swab samples. Demographic data 

were extracted from electronic medical records and patient files. Also, 30 healthy individuals without any chronic disease 

or respiratory symptoms were recruited for the control group. Blood samples were collected via vein puncture for estimating 

biochemical parameters (fasting blood glucose, serum urea, creatinine, Na+, K+, and Cl- concentrations). The statistical 

significance of differences between groups was evaluated with the Mann- Whitney (U test). Associations between different 

parameters were evaluated with the Spearman's test.  

Results: The results showed that coronavirus infection induced a significant increase in fasting blood glucose, serum 

urea, and creatinine concentrations. Infections also induced a decrease in serum sodium ion concentration, compared with 

healthy individuals. Seventy-six percent of corona virus-infected patients had hyperglycemia. Similarly, high levels of 

serum urea, creatinine, Cl-, Na+, and K+ were found in 40.9%, 39.9%, 27.9%, 8.9% and 6.5% of patients, respectively. 

Hyponatraemia, hypokalaemia, and hypochloremia were found in 35.5%, 13.7%, and 12.9% of patients. There were 

recorded a significant positive association between fasting blood glucose and serum urea, creatinine, and K+ concentration, 

between serum urea concentration and serum creatinine, K+, and Cl- concentrations, between serum creatinine and K+, and 

Cl- concentrations, and between serum Na+ and Cl- concentration, and a significant negative association between fasting 

blood glucose and serum Na+ and Cl- concentrations and between serum K+ and Na+ concentrations.  

Conclusion: It can be concluded that coronavirus infections induced increases in fasting blood glucose, serum urea, and 

creatinine, and a decrease in Na+ concentrations. There was a significant association between different parameters. These 

biochemical changes may help the clinicians to understand COVID-19 better and provide more clinical treatment options 

and prevent the serious complications of the disease. Thus, clinicians should pay special attention to fasting blood glucose, 

kidney function and electrolyte status of COVID-19 patients. Changes in fasting blood glucose, kidney function, and 

electrolyte levels can be a good indicator of disease progression. 
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Introduction 

Coronavirus disease 19 (COVID-19) is a pandemic infectious disease 

caused by the novel coronavirus Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2). Old age and comorbidities, including 

diabetes, are associated with a more severe course and a higher fatality 

rate [1]. Since March 6, 2021, over 115 million cases have been reported 

globally, with more than 2 million deaths [2, 3]. The global pandemic 

secondary to the SARS-CoV-2 is leading to unprecedented global 

morbidity and mortality. Common symptoms include cough (50%), fever 

(43% of patients), and dyspnea (29%) but other features such as diarrhea 

(19%), myalgia (36%), hypogeusia, and anosmia (10%) are also common 

[4, 5].  

The coronavirus disease 2019 is an aggressive virus that spread 

worldwide and caused a pandemic infection. It is a systemic disease 

involving multiple systems, including the respiratory, cardiovascular, 

gastrointestinal, hematopoietic, neurological, and immune systems. The 

urinogenital system is also affected by the disease and its complications 

[3, 6-8].  

Hyperglycemia can occur in diabetic and non-diabetic patients 

hospitalized for COVID-19 and is common among acute hospital 

admissions and critically ill patients, encompassing those with no 

previous history of hyperglycemia [9-11]. Also, Wang et al. [12] 

indicated that the level of fasting blood glucose at the time of admission 

is a significant prognostic factor for COVID-19. The meta-analysis 

carried out by Chen et al. [13] provides evidence that severe COVID-19 

is associated with increased blood glucose. This finding highlights the 

need to effectively monitor blood glucose to improve prognosis in 

patients infected with COVID-19. Also, previous studies were suggested 

that uncontrolled hyperglycemia causes an increase in length of 

hospitalization and mortality caused by SARS-CoV-2 infection [14, 15].  

The kidneys have a wide range of roles, including urine formation, 

hormone secretion, blood pressure regulation, acid-base balance, and 

osmolality regulation, so their normal function is essential [3, 16]. They 

play an essential role in maintaining fluid and electrolyte balance in the 

body. Disturbance to their functioning can lead to an imbalance of fluid 

and electrolytes. Impaired fluid and electrolyte balance can be dangerous 

if left unchecked [3]. Recently, the novel COVID-19 has attracted the 

attention of scientists where it has a high mortality rate among older adults 

and individuals suffering from chronic diseases, such as chronic kidney 

diseases [17]. Recent reports indicate that renal impairment is more 

common in patients with COVID-19 [3, 18-20]. In previous reports, the 

incidence of acute kidney injury (AKI) in patients with COVID-19 ranged 

widely from 0 to 36.6% [21-25]. Coronavirus enters the cell by binding 

to the angiotensin-converting enzyme 2 (ACE2) receptors [3, 26, 27]. Due 

to the high level of these receptors in kidney cells, the kidneys are not 

immune to coronavirus invasion [3]. The kidney's involvement with 

pathogens can disrupt a wide range of body mechanisms and cause many 

problems such as fluid and electrolyte imbalances. Therefore, monitoring 

renal function can prevent severe complications in patients involved with 

COVID-19 and operates an essential role in reducing mortality [3, 28]. 

The most common renal complication in COVID-19 hospitalized patients 

is electrolyte disorders [3, 28-30]. Various clinical and histopathological 

studies have demonstrated evidence of hypokalaemia, hyponatraemia, the 

syndrome of inappropriate antidiuretic hormone (SIADH), incomplete 

Fanconi syndrome, and tubulopathy in patients with SARS-CoV-2 

infection [5]. Studies on COVID-19 confirm electrolyte disturbances in 

patients, including sodium, potassium, chlorine, and calcium imbalances 

[3, 19, 31]. Also, the results of Sarvazad et al. [15] study showed that 

hyponatraemia was more common in outpatients than in severe patients. 

However, all cases of hypernatraemia were observed in patients with 

severe disease. Electrolyte imbalances lead to cardiovascular and renal 

involvement [15, 32]. Because many electrolyte disorders have 

significant consequences to help identify the pathophysiological 

mechanisms underlying COVID-19 and patient management, they can 

provide new therapeutic opportunities [3, 29]. 

The present study aimed to evaluate the alteration in fasting blood 

glucose, serum urea, creatinine, Na+, K+, and Cl- levels among COVID-

19 patients in the Zawia region, Western Libya. 

Materials and Methods  

416 confirmed COVID-19 patients hospitalized in the Isolation Centre 

located in Zawia city, Libya, from the 1st May 2020 to the 30th March 

2021, were enrolled in this prospective study. Covid-19 patients were 

defined as positive cases after the detection of SARS-CoV-2 RNA in oro-

nasopharyngeal swab samples. This study was approved by the Research 

and Ethical Committee of the Faculty of Medical Technology, Sabratha 

University. Demographic data were extracted from electronic medical 

records and patient files. Also, 30 healthy individuals without any chronic 

disease or respiratory symptoms were recruited for the control group. 

Blood samples were collected by vein puncture 5 ml of venous blood 

withdrawn from each participant in the study by using disposable syringes 

under an aseptic technique; they then transferred to a sterile tube for 

estimating biochemical parameters. 

Fasting blood glucose, serum urea, creatinine, Na+, K+, and Cl- 

concentrations were determined using automated COBAS E411 and 

INTEGRA 400 machines in the Zawia Isolation Centre laboratory. 

Statistical analysis 

Continuous variables were presented as medians (interquartile range 

[IQR]); categorical variables were presented as counts (%). The data were 

analyzed using Graph Pad Prism software version .7. The Kolmogorov-

Smirnov test was used to assess the normality of the distribution of 

continuous variables. The statistical significance of differences between 

COVID-19 patients and healthy individuals groups was evaluated with 

the Mann-Whitney (U test). Associations between the different 

parameters were evaluated with the Spearman's test. A P-value of <0.05 

was used to establish statistical significance. 

Results 

Four hundred and sixteen confirmed COVID-19 patients, 236 males 

(56.7%) and 180 females (43.3%) were included in the current study 

(Figure. 1).  
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Figure 1: Distribution of patients according to gender. 

The results in table.1 and figure .2 show that patients with COVID-19 had 

a significant (P< 0.0001) increase in fasting blood glucose concentration 

[(median (IQR) mg/dl], 183.5 (117-290.3) compared with the healthy 

individuals 89 (78-99.3). 

The results in table.2 and figure.3 show the percentages of corona virus 

infected patients with normoglycemia [(70-115) mg/dl] were 22.6%, 

hypoglycemia (<70 mg/dl) were 1.4%, and hyperglycemia (>115 mg/dl) 

were 76%. 
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Figure.2: Median (IQR) of fasting blood glucose in controls 

and COVID-19 patients. 

 

 

Figure. 3: Percentage of COVID-19 patients according to the 

levels of fasting blood glucose  

 

The results in table.1 and figure .4 show that patients with COVID-19 had 

a significant (P< 0.0001) increase in serum urea concentration [(median 

(IQR) mg/dl], 37 (24-66) compared with the healthy individuals 12 (8-

16). 

The percentages of corona virus infected patients with normal serum urea 

concentration (≤40 mg/dl) were 59.1%, and with uremia (>40 mg/dl) were 

40.9% (Table. 2 & Figure.5). 
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Figure.4: Median (IQR) of serum urea concentration in 

controls and COVID-19 patients 

Figure. 5: Percentage of COVID-19 patients according to 

serum urea concentration.  

Data in table.1 and figure .6 show that patients with COVID-19 had a 

significant (P= 0.0223) increase in serum creatinine concentration 

[(median (IQR) mg/dl], 1 (0.8-1.7) compared with the healthy individuals 

0.9 (0.8-1.1). 

The percentages of corona virus infected patients with normal serum 

creatinine concentration (≤1.2 mg/dl) were 60.1%, and with high serum 

creatinine concentration (>1.2 mg/dl) were 39.9% (Table. 2 & Figure. 7). 

Contro
l

COVID
-1

9

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

S
er

um
 C

re
at

in
in

e 
C

on
ce

nt
ra

tio
n 

(m
g/

dl
)

  

Figure.6: Median (IQR) of serum creatinine concentration in 

controls and COVID-19 Patients 

Figure. 7: Percentage of COVID-19 patients according to 

serum creatinine concentration.  

P Value 

(Summary) 

Mann-Whitney 

(U test)  

COVID-19 

Median (IQR) 

Control 

Median (IQR) 

Groups 

Parameters 

< 0.0001 

(***) 

1156 183.5 

(117-290.3) 

89 

(78-99.3) 
Serum Fasting Blood 

Glucose Concentration 

< 0.0001 

(***) 

649 37 

(24-66) 

12 

(8-16) 
Serum Urea Concentration 

0.0223 

(*) 

4687 1 

(0.8-1.7) 

0.9 

(0.8-1.1) 
Serum Creatinine 

Concentration 

0.5582 

(ns) 

5897 4.2 

(3.8-4.7) 

4.3 

(3.88-4.70) 
Serum K+ Concentration 

< 0.0001 

(***) 

3249 136 

(133-139) 

142 

(138-143) 
Serum Na+ Concentration 

0.4771 

(ns) 

5756 103 

(100-107) 

101.5 

(99.7-105.5) 
Serum Cl- Concentration 

IQR:Interquartile range, ns: none significant difference compared with the controls, (*) significant difference compare with the controls at (P<0.05), 

(***) significant difference compared with the controls at (P<0.001). 

Table 1: Median (IQR) of fasting blood glucose, serum urea, creatinine, Na+, K+, and Cl- concentrations in control and COVID-19 patients 
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Data in table.1 and figure .8 show that patients with COVID-19 had a 

none significant (P= 0.5582) changes in serum potassium ion 

concentration [(median (IQR) mEq/L)], 4.2 (3.8-4.7) compared with the 

healthy individuals 4.3 (3.88-4.70). 

The percentages of corona virus infected patients with hypokalaemia 

(<3.5 mEq/L) were 13.7%, normal K+ level [(3.5-5.5) mEq/L] were 

79.8%, and with hyperkalaemia (>5.5 mEq/L) were 6.5% (Table. 2 & 

Figure. 9). 

 

Contro
l

COVID
-1

9

0

1

2

3

4

5

6

7

Se
ru

m
 P

ot
as

si
um

 io
n 

C
on

ce
nt

ra
tio

n 
(m

Eq
/L

)

 
 

Figure.8: Median (IQR) of Serum potassium ion 

concentration in controls and COVID-19 Patients 

Figure. 9: Percentage of COVID-19 patients according to 

serum potassium ion concentration.  

 

Data in table.1 and figure .10 show that patients with COVID-19 had a 

significant (P<0.0001) decrease in serum sodium ion concentration 

[(median (IQR) mEq/L)], 136 (133-139) compared with the healthy 

individuals 142 (138-143). 

The percentages of corona virus infected patients with hyponatraemia 

(<135mEq/L) were 32.5%, normal Na+ level [(135-145)mEq/L] were 

58.7%, and with hypernatraemia (>145mEq/L) were 8.9% (Table. 2 & 

Figure. 11). 
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Figure.10: Median (IQR) of serum sodium ion concentration 

in controls and COVID-19 Patients 

Figure. 11: Percentage of COVID-19 patients according to   

serum sodium ion concentration. 

 

Data in table.1 and figure .12 show that patients with COVID-19 had a 

none significant (P= 0.4771) changes in serum chloride ion concentration 

[(median (IQR) mEq/L)], 103 (100-107) compared with the healthy 

individuals 101.5 (99.7-105.5). 

The percentages of corona virus infected patients with hypochloremia 

(<98mEq/L) were 12.9%, normal Cl- level [(98-106)mEq/L] were 59.2%, 

and with hyperchloremia (>106mEq/L) were 27.9% (Table. 2 & Figure. 

13). 
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Figure.12: Median (IQR) of serum chloride ion concentration in 

controls and COVID-19 patients 

Figure. 13: Percentage of COVID-19 patients according to serum 

chloride ion concentration. 

Percentage (%) Frequency Parameters 

1.4 6 <70 Fasting Blood Glucose (mg/dl) 

22.6 94 70-115 

76 316 >115 

59.1 246 ≤40 Serum Urea Concentration (mg/dl) 

40.9 170 >40 

60.1 250 ≤1.2 Serum Creatinine Concentration (mg/dl) 

39.9 166 >1.2 

3.6 15 <3 Serum Potassium Ion Concentration (mEq/L) 

10.1 42 3-3.4 

79.8 332 3.5-5 

6.5 27 >5.5 

32.5 135 <135 Serum Sodium Ion Concentration (mEq/L) 

58.7 244 135-145 

8.9 37 >145 

12.9 57 <98 Serum Chloride Ion Concentration (mEq/L) 

59.2 243 99-106 

27.9 116 >106 

Table 2: Frequency and percentage of coronavirus infected patients for fasting blood glucose, serum urea, creatinine, Potassium ion, sodium ion, 

and chloride ion concentrations. 

Table 3 shows a significant positive association between fasting blood 

glucose& serum urea, creatinine, and K+ concentration, between serum 

urea concentration& serum creatinine, K+, and Cl- concentrations, 

between serum creatinine and K+, and Cl- concentrations, and between 

serum Na+ and Cl- concentration. The same table show a significant 

negative association between fasting blood glucose and serum Na+ and 

Cl- concentrations and between serum K+ and Na+ concentrations, and a 

none significant association between serum urea and Na+ concentrations, 

between creatinine and Na+ concentrations, and between serum K+ and 

Cl- concentrations.  

  Parameters 
Serum 

Urea 

Serum 

Creatinine 
Serum K+ 

Serum 

Na+ 
Serum Cl- 

Fasting 

Blood 

Glucose 

Spearman r 0.314 0.277 0.204 -0.201 -0.131 

P value (two-tailed) 0.000 0.000 0.000 0.000 0.017 

P value summary *** *** *** *** * 

Serum Urea 

Spearman r  0.708 0.367 0.001 0.114 

P value (two-tailed)  0.000 0.000 0.991 0.023 

P value summary  *** *** ns * 

Serum 

Creatinine 

Spearman r   0.245 0.072 0.154 

P value (two-tailed)   0.000 0.166 0.003 

P value summary   *** ns ** 
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Serum K+ 

Spearman r    -0.101 0.084 

P value (two-tailed)    0.038 0.090 

P value summary    * ns 

Serum Na+ 

Spearman r     0.754 

P value (two-tailed)     0.000 

P value summary     *** 

 

ns: none significant association, *: significant association at (P<0.05), **: significant association at (P<0.01),  

                ***: significant association at (P<0.001). 

Table 3: Association between fasting blood glucose, serum urea, creatinine, K+, Na+, and Cl- levels in COVID-19 patients. 

Discussion 

Hyperglycemia can result from related conditions such as severe sepsis, 

systemic inflammatory response syndrome, and traumatic brain injury. 

The initial response to these conditions is an increase in cytokines, 

accompanied by high levels of blood glucose. It has been shown that there 

is a association between glucose blood levels and morbidity/mortality of 

patients [15, 33, 34]. McGuinness [35] reported that infection leads to 

profound alterations in whole-body metabolism, including protein, 

glucose, and fat. Also, people with diabetes have higher risks of various 

infections [36]. Therefore, these diabetic patients might be at increased 

risk of COVID-19 and have a poorer prognosis [36]. Studies of risk 

factors for the mortality and morbidity of community-acquired 

pneumonia, SARS, and Middle East respiratory syndrome have shown 

that hyperglycemia and/or diabetes are involved [15, 37].  

The present study showed that coronavirus infection induced a significant 

increase in fasting blood glucose levels in patients. The percentages of 

corona virus-infected patients with hyperglycemia were 76%. These 

results agree with the results of the previous studies [11, 12, 14, 15, 28]. 

Sarvazad et al. [15] found that from all included COVID-19 patients, 

49.1% hyperglycemia were observed. There was a statistically significant 

difference between the outpatient and ICU groups in terms of FASTING 

BLOOD GLUCOSE (p < 0.05). Hyperglycemia in COVID-19 patients is 

feasible. Uncontrolled hyperglycemia had higher mortality (41.7%) with 

or without a known history of diabetes as compared to 14.8% in patients 

with controlled diabetes [14, 38]. Sardu et al. [11] recorded that 57.6% of 

COVID-19 patients were normoglycemic, and 42.4% were 

hyperglycemic. At baseline, IL-6 and D-dimer levels were significantly 

higher in the hyperglycemic group than in the normoglycemic group (P < 

0.001). Even though all patients were on standard treatment for COVID-

19 infection, IL-6 and D-dimer levels persisted higher in patients with 

hyperglycemia during hospitalization. According to the previous study, a 

mild increase in blood glucose may be related to patient stress [15, 39]. 

The characteristic of the pro-inflammatory phase in critical cases of these 

conditions is metabolic stress, which leads to the breakdown of glycogen, 

the synthesis of adrenocorticotrophic and glucagon hormones, and insulin 

resistance, which all cause an increase in blood glucose [15, 40]. It was 

suggested that acute insulin resistance, characterized by hyperglycemia 

and hyperinsulinaemia, causes a higher level of glucose, which has been 

shown in ICU patients [15, 40]. Also, during the 2003 SARS epidemic, 

patients with no history of diabetes revealed hyperglycemia. 

Immunohistochemical staining of the pancreatic tissue showed ACE2 

receptors, similar to the myocardium and alveolar epithelium of the lung. 

All reported symptoms of COVID-19 as dyspnoea, diarrhea, acute heart 

damage and kidney failure could be correlated with organ expression of 

ACE2. The expression of this receptor in the endocrine part of the 

pancreas indicates that the coronavirus that causes SARS, SARS-CoV, 

enters the islet cells using ACE2 as a receptor and causes acute diabetes 

by damaging these cells [15, 41]. In addition, Ding et al. [42] reported 

that the pancreas could be the target of coronavirus attack since SARS-

CoV was detected in the pancreas. Also, Yang et al. [41] found that 

SARS-CoV damaged the endocrine part of the pancreas, indicating that 

SARS-CoV may cause acute insulin-dependent diabetes mellitus.  

The prevalence of mild to moderate chronic kidney disease (CKD) in 

older patients with established diabetes (aged ≥65 years) ranges from 35% 

to 40% (38, 43]. CKD is associated with an increased risk for pneumonia 

and pneumonia-related mortality [38, 44, 45]. In severely affected 

COVID-19 patients, associated hypoxaemia, heart involvement (e.g. 

acute myocardial infarction, myocarditis, shock, exacerbation of heart 

failure, and arrhythmia), cardiovascular instability, and endothelial injury 

may also contribute to kidney injury, in what is considered a brand new 

cardiorenal syndrome [7, 46]. In addition to direct virus infection, kidney 

injury may result from the systemic response to infection or damage to 

other organs. While most commonly manifested as acute kidney injury, 

other forms of kidney injury and electrolyte abnormalities have been 

described [7]. Recent studies have shown that the prevalence of renal 

failure upon admission and the progression of acute kidney injury during 

hospitalization of COVID-19 patients was high, which was associated 

with increased in patient mortality [17, 21]. In COVID-19, the kidney and 

GIT are at risk, and a variety of complications have been reported that are 

very common [3, 47, 48]. Fluid and electrolyte disturbances are 

complications of kidney and GIT injuries in COVID-19 patients. Fluid 

and electrolyte disturbances can lead to many problems and even death. 

As such, clinicians should monitor fluid and electrolyte balance in 

COVID-19 patients, especially in patients under intensive care who are at 

elevated risk of fluid and electrolyte disturbance [3, 49]. 

The results of the current study showed that coronavirus infection induced 

a significant increase in serum urea and creatinine concentrations, and a 

decrease in serum Na+ concentration in COVID-19 patients. The 

percentages of coronavirus-infected patients with high levels of serum 

urea, and creatinine were 40.9%, and 39.9%, respectively, and with 

hyponatraemia, hypokalaemia, and hypochloremia were 35.5%, 13.7%& 

12.9%, respectively. Our results are similar to previous studies [7, 15, 17, 

19, 21, 29, 31, 50-54]. Sarvazad et al. [15] found that from all included 

COVID-19 patients, 38% hyponatremia, and 7.3% hypokalemia were 

observed. Unlike the mean of age and the level of K+, there was a 

statistically significant difference between the outpatient and ICU groups 

in terms of Na+ (p<0.05). Electrolyte imbalance in COVID-19 patients is 

feasible. Hyponatremia and hypokalemia were reported in a series of 12 

COVID-19 patients in China [51]. In early COVID-19 studies, some 

evidence has been provided that electrolyte disorders may also be present 

upon patients’ presentation, including sodium, potassium, chloride, and 

calcium abnormalities [19, 29, 31]. Others have postulated that patients 

with more severe COVID-19 tend to display a higher proportion of 

hypokalaemia at baseline than those with less severe forms of the disease 

[29, 55]. A case-control study showed that electrolyte disturbances such 

as hyponatremia, hypokalemia, and hypochloremia were more common 

in COVID-19 patients than in controls [3, 54]. One of the complications 

of kidney and GI involvement in COVID-19 is fluid and electrolyte 

disturbances. The most common ones of these disorders are 

hyponatremia, hypernatremia, hypokalemia, hypochloremia, 
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hypervolemia, and hypovolemia, which, if left untreated, cause many 

problems for patients and even increase mortality. Fluid and electrolyte 

disturbances are more common in hospitalized and intensive care patients 

[3]. Moreno et al. [52] described 306 COVID-19 patients in Spain with 

potassium measured in the first 72 h of admission. They found that 

hypokalemia was independently associated with requiring invasive 

mechanical ventilation, but mortality was not influenced by low 

potassium. De Carvalho  et al. [54] carried out a case-control study in 

three hospitals in France, including adult patients visiting the emergency 

department (ED) (≥ 18 years old). A total of 594 ED case-patients in 

whom infection with COVID-19 was confirmed were matched to 594 

non-COVID-19 ED patients (controls) from the same period, according 

to sex and age. Hyponatremia was defined by sodium of less than 135 

mmol/L (reference range 135–145 mmol/L), hypokalemia by potassium 

of less than 3.5 mmol/L (reference range 3.5–5.0 mmol/L), and 

hypochloremia by chloride of less than 95 mmol/L (reference range 98–

108 mmol/L). Hyponatremia was more common among case-patients 

than among controls, as was hypokalemia and hypochloremia [54]. In a 

study including one hundred seventy-five COVID-19 patients, 18% were 

classified as having severe hypokalemia, 37% had hypokalemia, and 46% 

had normokalemia [55].  

Carriazo et al. [7]  reported that hyponatraemia is common in COVID-19 

patients. The cause appears to be outside the kidneys as the occurrence of 

the syndrome of inappropriate antidiuretic hormone has been well 

characterized by Ravioli et al. [56]. Also, hyponatraemia was found in 

8% of patients with community-acquired pneumonia, with nearly half of 

the cases having SIADH [57].  Also, hyponatraemia has been reported in 

COVID-19 [15, 19, 31, 53, 58]. In a retrospective study conducted by 

Zhang et al. [53], the association between hyponatraemia and the severity 

of COVID-19 was considered. In a review study of electrolyte imbalances 

in patients with COVID-19, five studies were identified with a total of 

1415 participants, indicating a relationship between decreased blood 

sodium and disease severity [15, 29]. Pourfridoni et al. [3] reported that 

the coronavirus infects the host by binding to the ACE2 receptors. Due to 

the presence of ACE2 receptors in the kidneys and gastrointestinal tract 

(GIT), kidneys, and GIT, damage arising from the virus can be seen in 

patients and can cause acute kidney injury (AKI) and digestive problems 

for the patient. Increased ACE2 leading to direct viral invasion along with 

hypercoagulation could explain the high risk of acute kidney injury in 

patients with COVID-19 even without the preexisting renal disease [38]. 

As one of the expression sites of the ACE2 receptor is in the proximal 

tubule [15, 59], hyponatraemia can occur due to increased expression of 

the ACE2 receptor in the proximal tubule. In an individual with severe 

hyponatraemia, it was shown that SARS-CoV-2 causes a syndrome of 

inappropriate secretion of antidiuretic hormone and manifestations of 

hyponatremia [15, 60].  

People with COVID-19, who are taking drugs that inhibit the renin-

angiotensin-aldosterone (RAS), reduce the production of aldosterone, and 

this can cause fluid and electrolytes imbalances in the patient. 

Mineralocorticoid receptor (MR), which has different types, is expressed 

in various tissues, including the kidneys, GI tract, central nervous system 

(CNS), and heart, and is known as the aldosterone receptor. Activation of 

MR leads to changes in the concentration of ions (such as sodium and 

potassium). These changes are necessary to maintain the balance of fluid 

and electrolytes in the body. Still, due to MR’s presence in the large 

intestine [3, 61-63], if the aldosterone pathway is disrupted, the absorption 

and secretion of ions in the colon are disrupted, and fluid and electrolyte 

imbalance occurs. Hypokalemia, a complication of COVID-19, can 

exacerbate acute respiratory distress syndrome (ARDS) and increase the 

risk of heart injuries in patients [3, 29]. The number of ions, including 

sodium and potassium, is a significant indicator in COVID-19 patients [3, 

49]. In some people with SARS-CoV-2 infection, the syndrome of 

inappropriate antidiuretic hormone secretion (SIADH) has been reported 

[3, 5], leading to disturbances in fluid and electrolytes [3]. 

Hypokalaemia exacerbates acute respiratory distress syndrome and acute 

cardiac injury, which are common complications in COVID-19, 

especially in patients with underlying lung or heart disease. 

Hypokalaemia also provides a pathophysiologic clue; SARS-CoV-2 binds 

to its host receptor, ACE2 and likely reduces ACE2 expression, leading 

to increased angiotensin II, which can cause increased potassium 

excretion by the kidneys, ultimately leading to hypokalaemia (29, 55, 64]. 

Increased plasma angiotensin II concentration has been described in 

patients with COVID-19, possibly acting as a mediator of acute lung 

injury, as earlier confirmed in SARS-CoV animal models [29, 64, 65].  A 

second potential contributor to hypokalaemia and other electrolyte 

imbalance in some COVID-19 patients may be gastrointestinal losses, 

with diarrhea and nausea present in as many as 34.0% and 3.9% of cases, 

respectively [29, 66].  

Conclusion 

It can be concluded that coronavirus infections induced increases in 

fasting blood glucose, serum urea, and creatinine, and a decrease in Na+ 

concentrations. There was a significant association between different 

parameters. These biochemical changes may help the clinicians to 

understand COVID-19 better and provide more clinical treatment options 

and prevent the serious complications of the disease. So, clinicians should 

pay special attention to FASTING BLOOD GLUCOSE, kidney function 

and electrolyte status of COVID-19 patients. Changes in FASTING 

BLOOD GLUCOSE, kidney function, and electrolyte levels can be a 

good indicator of disease progression. 
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