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Abstract 

Background Some evidence has provided that electrolyte disorders may be present upon presentation of patients 
with COVID-19 infection. We investigated serum sodium, potassium, calcium, magnesium, and phosphorus levels 
in large numbers of critically ill COVID-19 patients to identify its possible prognostic value in these patients.

Methods This retrospective study included patients confirmed with COVID-19 infection admitted to critical care units 
of Zagazig University Hospital all over 1 year, from May 1, 2020, to April 30, 2021. We analyzed the data for possible 
correlations between serum electrolytes and patients’ outcomes.

Results Among 600 patients included in the study with a mean age of 51.33 ± 16.5 years, 44.16% were mechani-
cally ventilated, and 30.66% died during hospital admission. Serum sodium, potassium, phosphorus, magnesium, 
and calcium were 141.96 ± 5.4, 4.33 ± 0.66, 3.76 ± 1.26, 2.21 ± 0.52, and 8.55 ± 0.85 respectively, at admission to the ICU. 
Unfavorable admission course and mortality were significantly associated with high normal serum sodium, potassium, 
and phosphorus levels and a low normal calcium level.

Conclusion Although mean serum sodium, potassium, calcium, magnesium, and phosphorus were within normal 
levels in patients with COVID-19 at presentation, serum sodium, potassium, and phosphorus were significantly higher 
in those with poor outcomes, whereas calcium was significantly lower in those with poor outcomes.
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Introduction
Coronaviruses are a type of non-dividing positive-sense 
RNA viruses pathogenic in mammals, including humans, 
and belong to the Coronaviridae family [1]. Severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) is the 

seventh type of coronavirus class of human infections 
[2]. In addition to the respiratory system, COVID-19 has 
been shown to affect the gastrointestinal (GI) tract, neu-
rological system, cardiovascular system, and urogenital 
system, according to previous studies [3].

Recognizing and describing people who are more 
likely to develop severe and critical COVID-19 are cru-
cial for implementing strategies to protect or selectively 
vaccinate them [4]. Reliable predictors of disease sever-
ity, management response, and patient’s outcomes have 
not been properly investigated. When these indicators 
are present, appropriate care and optimal treatment can 
be received, which is believed to significantly reduce the 
mortality rate of severe patients [5].

In COVID-19, lymphopenia and thrombocytopenia, 
increased serum ferritin, interleukin-6 (IL-6) and IL-10 
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levels, coagulation parameter abnormalities such as ele-
vated D-dimer levels, cardiac and muscle injury param-
eters changes, and liver and renal function abnormalities 
were all linked to disease severity and a poor outcome 
[6].

In some COVID-19 studies, evidence has been pro-
vided that electrolyte disturbances may be present upon 
patients’ presentation, including potassium, sodium, cal-
cium, and chloride abnormalities [7]. Such electrolyte 
imbalances have significant effects on patient care as well 
as the identification of potential pathophysiologic path-
ways for COVID-19, which may result in the develop-
ment of novel treatment alternatives [8].

SARS-CoV-2 invades human cells through binding 
angiotensin-converting enzyme 2 (ACE2) on the cell 
membrane, the principal counter-regulatory mechanism 
for the main axis of the renin-angiotensin system (RAS), 
which is an essential player in the control of blood pres-
sure and electrolyte balance, leading to increased reab-
sorption of sodium and water and thereafter increased 
blood pressure and excretion of potassium (K +). Addi-
tionally, some COVID-19 individuals experienced prob-
lems with their GI tracts including vomiting and diarrhea 
[9, 10]. Hypokalemia, especially if severe, worsens acute 
cardiac injury and respiratory failure caused by the acute 
respiratory distress syndrome (ARDS), both of which are 
significant consequences in COVID-19 patients, particu-
larly those who have underlying cardiac or lung illness [8, 
11].

IL-6, which is one of the most important cytokines 
implicated in COVID-19-induced pathology, causes 
electrolyte impairment by inducing the non-osmotic 
release of vasopressin [12]. It may be hypothesized that 
a decrease in serum sodium indicates a more advanced 
disease, as sodium is an important factor for regulating 
the expression of ACE2 [13].

Also, hypocalcemia is highly prevalent among COVID-
19 patients, which could be due to disturbances in intes-
tinal absorption, an imbalance in regulatory mechanisms 
involving parathyroid and vitamin D, or a direct result 
of SARS-CoV-2 infection [14]. Alternating calcium 
homeostasis within the cell might trigger the inflamma-
tory pathways and elevate levels of IL-1b, IL-6, and TNF 
linked to lung cell damage and edema accumulation [15].

In the literature, few studies have investigated the 
change in one or more electrolytes in patients with 
COVID-19, but to our knowledge, no study addressed the 
electrolyte status of patients at the time of admission to 
the intensive care units (ICUs) and its effect on patients’ 
prognosis. In our study, we investigated serum sodium, 
potassium, calcium, magnesium, and phosphorus levels 
in large numbers of critically ill patients infected with 
COVID-19 to detect their possible prognostic value.

Patients and methods
In this retrospective observational cohort study, we 
included all adult patients above 18  years of age admit-
ted to critical care units of the Isolation Hospital of Zaga-
zig University with a confirmed diagnosis of COVID-19 
infection in the period between May 1, 2020, and April 
30, 2021, with complete medical records.

A positive result of the real-time PCR test from a naso-
pharyngeal swab for SARS-CoV-2 defined the confirmed 
cases. The management of COVID-19 patients was car-
ried out in accordance with local Egyptian COVID-19 
management protocol [16]. We excluded patients with 
incomplete medical records and those who had other 
causes of electrolyte disturbances, e.g., chronic organ 
dysfunction (e.g., hepatic or renal dysfunction), termi-
nal cancer, immunodeficiency, and patients receiving 
diuretics.

A trained team of medical staff reviewed and collected 
the recorded demographic, epidemiological, clinical, and 
laboratory data in a standardized data collection form 
modified from medical records. These data included 
patient characteristics at admission: gender, age, special 
habits, medications, and comorbidities (hypertension, 
diabetes mellitus, hyperlipidemia, asthma, cardiac or 
liver disease, etc.). The time of hospital and ICU admis-
sion, the need for intubation and mechanical ventilation 
days, the length of hospital stay, the presence of acute 
kidney injury (AKI), and the patient’s outcome (discharge 
or mortality). Clinical manifestations like fever, respira-
tory symptoms, and gastrointestinal symptoms were also 
recorded. Full laboratory investigations: complete blood 
count (CBC), kidney function tests (KFTs), liver function 
tests (LFTs), prothrombin time (PT), partial thrombo-
plastin time (PTT), international normalized ratio (INR), 
C-reactive protein (CRP), erythrocyte sedimentation rate 
(ESR), serum lactate dehydrogenase (LDH), S ferritin, 
D-dimer, and serum electrolytes at admission to the criti-
cal care unit (Na, K, Ca, Ph, Mg), and computed tomog-
raphy of the chest (CT) interpretation.  SPO2 monitoring, 
arterial blood gas analysis,  PaO2/FiO2, serum osmolality, 
base excess (BE), and pH were also reported.

Serum electrolytes were measured on Roche Cobas 
8000 systems (Roche Diagnostics, Switzerland) at Zaga-
zig University Hospital Laboratories using dedicated 
reagents supplied by the manufacturer. Sodium and 
potassium were measured on ion-selective electrode 
(ISE) units, while calcium, phosphorous, and magnesium 
were measured spectrophotometrically on c702 units.

The reference values for electrolytes and minerals were 
adapted from reagents inserts of analyzer manufacturer 
and validated in-house as per the GAHAR national 
accreditation guidelines [17]. The reference ranges are 
summarized in Table 1.
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The main outcome was either patient discharge or 
patient mortality (primary outcome), whereas the 
patients with an unfavorable course (secondary outcome) 
included those who needed mechanical ventilation (inva-
sive or non-invasive) during the admission course and/or 
those with multi-organ failure.

Ethical approval and trial registration
Our study was approved by the Institutional Review 
Boards of Faculty of Medicine, Zagazig University, with 
the reference number ZU-IRB#: 6328–23-8–2020, and it 
was registered with ClinicalTrials.gov (NCT04539834) at 
(07/09/2020).

Data collection is retrospective and anonymous. 
Therefore, the Institutional Review Boards of the Affili-
ated Hospital of Zagazig University waived the need for 
informed consent. All methods in this study were carried 
out in accordance with relevant guidelines and regula-
tions (the Declarations of Helsinki).

Statistical analysis
Data analysis was performed using the software SPSS 
(Statistical Package for the Social Sciences) version 28. 
Quantitative variables were described using their means 
and standard deviations. Categorical variables were 
described using their absolute frequencies and compared 
using the chi-square test, Fisher exact test, and Monte 
Carlo test when appropriate. For ordinal binary data, the 
chi-squared for the trend test was used. Kolmogorov–
Smirnov (distribution type) and Levene (homogeneity of 
variances) were used to confirm assumptions for use in 
parametric tests. To compare quantitative data between 
the two groups, an independent sample t-test (for nor-
mally distributed data) was used. Spearman rank and 
Pearson correlation coefficient (for not normally distrib-
uted and normally distributed data, respectively) were 
used to assess the strength and direction of correlation 
between quantitative data. The level of statistical signifi-
cance was set at P < 0.05. A highly significant difference 
was present if p ≤ 0.001.

Results
At the time of the study, 629 cases of COVID-19 were 
admitted to the critical care units of the Isolation 
Hospital of Zagazig University. Twenty-nine patients 
met the exclusion criteria and were not included in 
the study. The study included 600 patients; their ages 
ranged from 21 to 93  years, with males represent-
ing 55.7% of them. About 29.1% and 34% of patients 
had comorbid diabetes and hypertension, respectively, 
and 39.5% of the patients received antiplatelet ther-
apy before admission. Two hundred sixty-five cases 
(44.16%) received mechanical ventilation, either non-
invasive or invasive ventilation. Non-invasive mechani-
cal ventilation was used for 261 cases (43.5%), with 
median non-invasive ventilator days 16 (1–33). Four 
cases passed the course from oxygen therapy to the 
invasive one directly without non-invasive ventilation. 
One hundred eighty-five cases (30.83%) were supported 
by invasive mechanical ventilation; all of them died 
except for one that was successfully weaned with a bet-
ter outcome. The median invasive ventilator days were 
6 (1–17). Invasive mechanical ventilation was signifi-
cantly associated with death (Table 2).

Table 1 Reference ranges for electrolytes

Analyte Lower limit Upper limit

Sodium (mmol/L) 136 145

Potassium (mmol/L) 3.5 5.1

Magnesium (mg/dL) 1.6 2.6

Phosphorous (mg/dL) 2.5 4.5

Calcium (mg/dL) 8.6 10.0

Table 2 Distribution of the studied patients according to 
baseline data

N = 600 %

Gender
 Male 334 55.7%

 Female 266 44.3%

Age; mean ± SD 51.33 ± 16.5 21–93

Smoking 113 18.83%

Diabetes 175 29.16%

Hypertension 204 34%

Hyperlipidemia 159 26.5%

Ischemic heart disease 86 14.33%

Chronic lung disease 107 17.83%

Drug:

 Insulin 59 9.83%

 Oral hypoglycemic drugs 105 17.5%

 Bronchodilators 89 14.83%

 Steroid 85 14.16%

 Antiplatelet 237 39.5%

 Beta-blockers 99 16.5%

Mechanical ventilation: 265 44.16%

 Non-invasive ventilation 261 43.5%

 Invasive ventilation 185 30.83%

Non-invasive ventilator days: median (range) 16 (1–33)

Invasive ventilator days: median (range) 6 (1–17)

Length of ICU stay (days): median (range( 8 (1–70)

Outcome: death 184 30.66%
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Table 3 shows the laboratory data for the patients at the 
time of ICU admission, with serum sodium, potassium, 
phosphorus, magnesium, and calcium of 141.96 ± 5.4, 
4.33 ± 0.66, 3.76 ± 1.26, 2.21 ± 0.52, and 8.55 ± 0.85, 
respectively.

Our results showed that there was a statistically sig-
nificant negative correlation between serum sodium level 
and platelet count, CRP, ALT, and AST values. Addition-
ally, there was a statistically significant positive correla-
tion between serum sodium levels and total bilirubin and 
ferritin. Regarding serum potassium, we noticed a sta-
tistically significant negative correlation between serum 
potassium and absolute lymphocytes, platelet count, 
total protein, and albumin, and a significant positive cor-
relation between serum potassium and all PTT, INR, 
creatinine, BUN, LDH, and AST. Moreover, there were 
significant correlations between phosphorus, calcium, 
and magnesium and different laboratory data of the 
patients, as shown in Table 4.

As can be seen from Tables  5 and 6, there was a sig-
nificant relationship between the patients’ course and 
outcome with all sodium, potassium, calcium, and phos-
phorus levels. Unfavorable admission courses and patient 
mortality were significantly associated with higher serum 
sodium, potassium, phosphorus, and lower calcium 
levels.

Table 3 Laboratory data among the studied patients

Mean ± SD/median Range

WBCs (109/L) 6.33 ± 3.91 1.1–22.1

Absolute lymphocyte (109/L) 1.25 ± 0.81 0.3–6.2

Platelet count (109/L) 211 ± 73 31–430

D dimer (ug/mL) 1.9 ± 1.4 0.1–7.8

INR 1.45 ± 0.49 0.85–4.36

PTT (seconds) 30.4 ± 8.1 22.4–80.5

CRP (mg/l) 45 ± 31 0.51–417

Ferritin (ng/mL) 518 ± 290 34–2110

Creatinine (mg/dl) 1.4 ± 0.62 0.31–14.19

BUN (mg/dl) 16 ± 0.79 3.5–139

LDH (U/L) 448 ± 256 224–1624

Total bilirubin (mg/dL) 0.98 ± 0.42 0.13–3.65

Direct bilirubin (mg/dL) 0.35 ± 0.21 0.01–1.57

Total protein (g/dL) 6.93 ± 0.78 4.55–8.25

Albumin (g/dL) 3.65 ± 0.73 1.57–4.87

ALT (U/L) 49 ± 19 2.5–218

AST (U/L) 58 ± 20 9.7–195

Sodium (mmol/L) 141.96 ± 5.4 132–153

Potassium (mmol/L) 4.33 ± 0.66 2.9–6.46

Phosphorus (mg/dl) 3.76 ± 1.26 1.51–7.99

Magnesium (mg/dL) 2.21 ± 0.52 1.34–3.3

Calcium (mg/dL) 8.55 ± 0.85 6.13–11.8

Table 4 Correlation between electrolytes and other parameters among the studied patients

r Spearman rank correlation coefficient. Pearson correlation coefficient
* p < 0.05 is statistically significant
** p ≤ 0.001 is statistically highly significant

Sodium Potassium Phosphorus Calcium Magnesium

r p r p r p r p r p

WBCs 0.054 0.332 0.023 0.616  − 0.049 0.324  − 0.064 0.205  − 0.042 0.345

Absolute lymphocyte 0.011 0.845  − 0.236  < 0.001**  − 0.111 0.027* 0.462  < 0.001**  − 0.007 0.872

Platelet  − 0.345  < 0.001**  − 0.09 0.048* 0.195 0.401 0.098 0.052 0.009 0.829

D dimer 0.042 0.592 0.119 0.054 0.173 0.015*  − 0.082 0.25  − 0.027 0.661

INR 0.193  < 0.001** 0.208  < 0.001* 0.224  < 0.001**  − 0.432  < 0.001**  − 0.032 0.505

PTT 0.234  < 0.001** 0.116 0.018* 0.212  < 0.001**  − 0.227  < 0.001** 0.027 0.569

CRP  − 0.124 0.028* 0.083 0.074  − 0.009 0.856  − 0.317  < 0.001**  − 0.011 0.802

Ferritin 0.131 0.034*  − 0.036 0.478  − 0.117 0.038*  − 0.164 0.004** 0.013 0.801

Creatinine 0.01 0.862 0.234  < 0.001** 0.285  < 0.001**  − 0.377  < 0.001** 0.208 0.535

BUN 0.048 0.426 0.233  < 0.001** 0.241  < 0.001**  − 0.508  < 0.001** 0.02 0.682

LDH  − 0.017 0.835 0.23  < 0.001** 0.3  < 0.001**  − 0.29  < 0.001** 0.129 0.043*
T. bilirubin 0.173 0.002* 0.013 0.782 0.06 0.231  − 0.441  < 0.001** 0.012 0.797

D. bilirubin  − 0.08 0.193  − 0.087 0.089  − 0.033 0.652  − 0.351  < 0.001**  − 0.003 0.959

T. protein  − 0.019 0.747  − 0.169  < 0.001**  − 0.141 0.01* 0.54  < 0.001** 0.029 0.547

Albumin  − 0.021 0.708  − 0.237  < 0.001**  − 0.214  < 0.001** 0.606  < 0.001**  − 0.03 0.503

ALT  − 0.137 0.013* 0.051 0.272  − 0.086 0.085  − 0.091 0.074 0.018 0.688

AST  − 0.215  < 0.001** 0.225  < 0.001** 0.006 0.811  − 0.307  < 0.001** 0.004 0.939

Corticosteroid 0.151 0.193  − 0.127 0.102 0.16 0.3321 0.038 0.535  − 0.119 0.447
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Discussion
In our study, we addressed the electrolyte status of 600 
patients admitted with COVID-19 and its relation to 
patient prognosis and different laboratory parameters. 
We found that mean serum sodium, potassium, calcium, 
magnesium, and phosphorus were within normal levels 
in patients with COVID-19. However, sodium, potas-
sium, and phosphorus were significantly higher in those 
with poor outcomes, whereas calcium was significantly 
lower in those with poor outcomes.

Our study revealed that the mean sodium level of our 
patient was 141.96 ± 5.4 but the critically ill patients 
and those with mechanical ventilation had significantly 
higher sodium levels (143.59 ± 6.75). This is in concord-
ance with a previous study that revealed that COVID-19 
patients who were mechanically ventilated and those who 
were associated with a high mortality rate had significant 
hypernatremia [18].

Hyponatremia is common at the presentation of 
patients with COVID-19 due to inappropriate antidiu-
retic hormone secretion (SIADH). Lung pathologies 
with injury to the alveolar basement membrane, such as 

pneumonia, ARDS, and pulmonary malignancy, lead to 
indirect stimulation of IL-6 that induces the secretion of 
antidiuretic hormone (ADH) [19]. Hypernatremia is fre-
quent in ICUs, with rates ranging from 4.3 to 15.8%. It 
is a warning sign and has been linked to longer hospital 
stays and a greater mortality rate. Because of saline infu-
sions, the patient’s lack of autonomy, and their inability 
to drink when thirsty, the causes of ICU-related hyperna-
tremia are generally believed to be iatrogenic [18]. Addi-
tionally, COVID-19 patients are at risk for hypovolemia 
because of anorexia, tachypnea, fever, and increased 
insensible water loss, which raises the risk of hyperna-
tremia. Patients with hypernatremia frequently need 
more time in intensive care and have a higher mortal-
ity rate. As a result, the evaluation of ion levels such as 
sodium and potassium is an important prognostic indica-
tor in COVID-19 patients [20]. An association between 
hypernatremia at admission and the need for mechanical 
ventilation and death has been recently discovered. It has 
been recommended that sodium levels be used as part of 
risk stratification strategies for disease severity [21].

Both hypokalemia and hyperkalemia have a poor prog-
nostic value; critically ill patients in the medical ICU 
with abnormal serum potassium levels had a greater rate 
of ICU death than patients with normal potassium lev-
els, according to a cohort study [22]. Increased serum 
potassium was found to be an independent predictor of 
mortality in individuals with severe community-acquired 
pneumonia in a prospective observational study [23]. 
Lower (3.5 mEq/L) and higher (4.5 mEq/L) serum potas-
sium levels are both related to increased risk of mortality 
in patients with acute myocardial infarction, according to 
a systematic review and meta-analysis [24]. Patients with 
mean potassium values between 3.5 and 4.0 mmol/L had 
the lowest mortality, according to a large retrospective 
analysis [25].

In contrast to some reports in the literature, we noted 
that mean serum potassium was normal in admitted 
patients; moreover, high normal potassium level was 
associated with poor prognosis and higher mortality; this 
can be explained by first the presence of metabolic and 
respiratory acidosis with extra-cellular shifting of potas-
sium. Second, the use of low molecular weight heparin in 
patients with COVID-19 is associated with higher potas-
sium levels [26, 27]. Third, the role of Furin, a proprotein 
protease responsible for the higher infectivity of SARS-
CoV-2, and excess usage of Furin by the virus led to 
decreased activity of epithelial sodium channel; because 
of that, the retention of potassium and hyperkalemia may 
occur [28].

Serum potassium levels in our patients were signifi-
cantly correlated with serum creatinine, BUN, PTT, 
INR, AST, and LDH that are expected to be elevated in 

Table 5 Relation between serum electrolytes and patients’ 
hospital course

Independent sample t test and data are represented as mean ± SD
* p < 0.05 is statistically significant

Electrolytes Hospital course Test

Unfavorable Favorable T P

Mean+ SD Mean+ SD

Sodium 142.90+6.23 140.96+4.20 3.304 <0.05*

Potassium 4.46+0.66 4.23+0.64 3.905 <0.05*

Calcium 8.17+0.76 8.95+0.73 −10.393 <0.05*

Phosphorus 4.05+1.51 3.48+0.88 4.68 <0.05*

Magnesium 2.21+0.52 2.20+0.52 0.290 0.772

Table 6 Relation between serum electrolytes and patients’ 
outcome

Independent sample t test and data is represented as mean ± SD
* p < 0.05 is statistically significant

Electrolytes Outcome Test

Dead Survivors t p

Mean ± SD Mean ± SD

Sodium 143.59 ± 6.75 141.02 ± 4.18 3.75  < 0.05*

Potassium 4.49 ± 0.71 4.26 ± 0.62 3.79  < 0.01*

Calcium 8.07 ± 0.63 8.85 ± 0.83  − 10.613  < 0.05*

Phosphorus 4.28 ± 1.8 3.53 ± 0.84 4.498  < 0.05*

Magnesium 2.23 ± 0.54 2.21 ± 0.52 0.484 0.628
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patients with poor outcomes as those on mechanical 
ventilation, intractable persistent hypoxemia, or who 
develop multi-organ failure.

A previous study revealed that COVID-19 patients 
with a potassium level of 5.0 mmol/L exhibited a sub-
stantially higher 30-day death rate than those with 
potassium level of 4.0 to 4.5  mmol/L. In individuals 
with COVID-19, plasma potassium levels should be 
checked regularly and kept within safe limits [29].

Unknown pathophysiological mechanisms con-
nect hyperkalemia to higher mortality in COVID-
19 patients. However, the current findings could be 
explained in part by several ways. First, the electrical 
characteristics of the myocardium’s resting membrane 
potential are altered by potassium levels, which trig-
ger ventricular arrhythmia to develop [30]. Addition-
ally, hyperkalemia causes complete heart block and 
sinus arrest by lowering ventricular excitability. An 
increased risk of severe bradyarrhythmia is linked to 
too high serum potassium levels. [22]. Second, critically 
ill patients are more likely to have abnormal potassium 
levels because they often use medications that impact 
K + regulation and are frequently affected by organ 
dysfunction [31]. Third, an abnormally high potassium 
level in the blood might be an indication of an acid–
base imbalance with severe acute respiratory distress 
syndrome [32].

The calcium is central to membrane fusion and the 
entrance of SRS COV virus [33, 34]. This study revealed 
that serum calcium level was mildly decreased in 
COVID-19 patients. Moreover, it is significantly lower in 
those who develop a worse prognosis, This is in concord-
ance with a previous study, which revealed that serum 
calcium is a marker for COVID-19 severity and low 
serum calcium is an indicator of severe COVID-19 dis-
ease [35]; our study revealed that low serum calcium was 
significantly associated with high serum ferritin, CRP, 
creatinine, bilirubin, INR, and AST.

Despite the established role of magnesium in immune 
function and a proven connection between serum mag-
nesium level and the release and regulation of inflamma-
tory markers like interleukin 6 [36], our results showed 
that serum magnesium was normal at the time of patient 
admission and that there was no significant difference 
in serum magnesium detected between patients who 
develop a worse prognosis and those with good prog-
nosis. Also, apart from LDH, no significant correlation 
between serum magnesium and the laboratory data of 
the patients was detected.

Regarding serum phosphorus level in our patients, it 
was normal at the time of admission but the patient who 
developed acute kidney injury or multi-organ failure 
developed hyperphosphatemia.

Our study has several limitations. It was carried out 
as a single-center study. Also, it was retrospective with 
some potential biases; the different medications taken 
by the patient before the critical care admission may 
affect the level of electrolytes, as some of our patients 
started treatment and oxygen at home and presented 
late to the hospital.

Conclusion
This report states that although the mean serum elec-
trolytes of patients admitted to the ICU with COVID-
19 infection were within normal limits, yet unfavorable 
admission course and mortality were significantly asso-
ciated with higher serum sodium, potassium, phos-
phorus, and lower calcium levels. We recommend the 
check and proper correction of serum electrolytes at 
the time of admission of COVID-19 patients and seri-
ally during the hospital admission course.
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