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Abstract

Introduction: Coronavirus disease 2019 (COVID-19) is a viral disease which originated in the city of Wuhan
(China) and progressively spread to all the continents and brought the world to a standstill. Various severity
markers have been seen to play a role in the COVID-19. International studies have demonstrated role of serum
electrolyte in COVID-19 as a potential severity marker. Hence, this study was undertaken in Indian patients.

Material and methods: 100 COVID-19 reverse transcription polymerase chain reaction (RT-PCR) positive
patient of non-severe and severe disease of either gender getting admitted to hospital and above 18 years
were enrolled in the month of August to September 2020. The mean values of electrolytes and high-sensitivity
C-reactive protein (HsCRP) in non- severe and severe disease were compared and correlated.

Results: 100 patients including 70 of non-severe and 30 of severe disease were evaluated. The mean sodiumwas
134.03+6.77mEq/L and 135.5+ 6.77mEq/l in the non-severe and the severe groups respectively (p value=0.91);
potassium was 4.24+0.61mEq/l and 4.52+0.80 mEq/1 respectively (p value=0.75); corrected serum calcium was
8.38+0.74 mg/dl and 8.48+0.74mg/dl respectively (p value = 0.95); phosphorus levels was 3.66+1.99mg/dl and
3.45+1.63 respectively (p value = 0.52); and serum magnesium level was 2.15+0.3 mEq/l and 2.03+0.56 mEq/1
(p value = 0.18). The mean level of HsCRP was 30.95+49.41 mg/L in non- severe while 94.78+79.62 mg/L in
severe infection (p value=0.03). In the severe group, the electrolyte values were found to be poorly correlated
with the hsCRP levels.

Conclusion: Electrolytes does not serve as severity markers in COVID-19 in an Indian population.
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Introduction

While the world is still fighting the coronavirus
disease 2019 (COVID-19) with the best possible way
and a beam of hope of many vaccines reaching the
market in upcoming months, the role of physicians
meanwhile has not reduced and still cases of severe
COVID-19 admitting to hospitals have high mortality
[1]. COVID-19is aviral disease manifested with fever,
cough, anosmia, diarrhoea, breathlessness and acute
respiratory distress syndrome, whilea substantial
population of patients being asymptomatic [2]. The
disease was originated in the city of Wuhan (China)
and progressively spread to all the continents and
bring the world to a standstill [3].It's been a year now
since the first case was reported but the death tally
is still continuously increasing however recovery
rates have improved over time and India have one
of the finest recovery rates despite infecting over 10
million population and bringing serious social and
economic consequences [3, 4].

The pathogenesis of the disease starts from
attachment of the virus via Angiotensin converting
enzyme?2 (ACE2) receptor as the entry point into the
cell. Attachment of SARS-CoV-2 pathogen modulates
this receptor leading to a decreased expression
which leads to accumulation of angiotensin I
(ATI), due to decrease in the alternate pathway of
AT II stimulation via ACE 2 and overstimulation
of ATI receptor leading to raised blood pressure,
hypokalaemia, sodium retention due to increase in
aldosterone bringing electrolyte abnormalities in
COVID-19 [5, 6].

Various severity markers have been seen to play a
role in the COVID-19. Studies have demonstrated
the role of interleukin-6 (IL-6), C-reactive protein
(CRP), lactate dehydrogenase (LDH), procalcitonin
level as severity markers of the disease [7, 8]. A few
studies have also revealed an association of level of
electrolytes with the severity of the infection [9]. In
non-COVID-19 setting as well, electrolyte imbalance
has temporal relationship with the severity of
disease and its prognosis [10, 11]. Hence, serum
electrolyte level in COVID-19 non-severe and severe
patients need to bestudiedto elucidate whether
this relationship exists in the Indian population of
patients.

Material and methods

A single centred observational study was done in
the Department of Biochemistry and Department of
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Respiratory Medicine,Vardhman Mahavir Medical
College and Safdarjung Hospital, New Delhi from
August 2020 to September 2020. 100 COVID-19
reverse transcription polymerase chain reaction
(RT-PCR) positive patient of non-severe and severe
disease of either gendergetting admitted in hospital
and above 18 years were taken as cases. Severe
COVID-19 was defined as a patient hospitalised
with admission in ICU or requiring intubation or
mechanical ventilation [12]; all other cases managed
in the ward were considered non-severe.

Inclusion criteria: The study population comprised
non-severe and severe COVID-19 patients who gave
written consent. Patients not willing to give written
consentwere excluded. Patients demographicprofile,
co-morbidities, times since onset of symptomsalong
with baseline biochemical profile including
serum sodium, potassium, calcium, phosphorus,
magnesium and HsCRP were done at the time of
admission (onetime assessment only). The levels of
serum calcium was corrected for the corresponding
serum albumin levels.

The biochemical parameters were analysed by using
fully automatic analysers Beckman Coulter AU-680
with maintenance of requisite internal and external
quality controls. The normal reference levels for
electrolytes for electrolytes were 135-145mEq/L for
serum sodium, 3.5-5.5 mEq/L for serum potassium,
9-11 mg/dl for serum calcium, for serum phosphorus
2.5-4.5 mg/dl, for serum magnesium 2.5-3.5 mEq/L
and HsCRP<1 mg/L. Hyponatremia was defined as
serum sodium level below 135mEq/L.

The study was approved by Institutional Ethics
Committee.

Statistical analysis

All the data was collected in a predesigned proforma
and analysed. Parametric data was represented
as mean and standard deviations or median and
Interquartile range (IQR) and categorical data was
presented as percentage. The electrolyte levels in
non-severe and severe groups were compared using
the T test. In the severe group, the electrolyte levels
were correlated with their corresponding HsCRP
levels. A two tailed ‘P value’ of less than 0.05 was
considered significant. All data were analysed by
SPSS 21.0 (USA).

Results
Total 100 patients were taken for the study. 70
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patients were of non- severe disease and 30 were The mean sodium level among non-severe disease

of severe disease on admission. The mean age of was 133.03% 6.77mEq/Lwhile in severe disease it
participants was 47.65+8.35 years in non- severe was 135.5+6.77mEq/]. The mean serum potassium
and 56.35+7.15 years in severe disease group. The level was 4.24+0.61 mEq/l in non-severe group
base line characteristics of participants are shown and 4.52+0.80 mEq/I in severe group. The adjusted
in Table 1. serum calcium levels were 8.38+0.74 mg/dl in non
-severe and 8.48+0.74mg/dl in severe disease. The
Table 1: Baseline and clinical profile of patients infected with mean level of serum phosphorus was 3.66+1.99mg/
COVID-19. dl in non-severe disease while 3.45+1.63mg/dl
Parameters gfm SeVIeVreo/ }?Ve\;redisease in severe disease. The mean serum magnesium
isease N(%) (%) level was 2.15+0.3mEg/l in non-severe while
Age 2.03+0.56 mEq/I in severe disease. The mean level
18-40 years 35 (50%) 2 (6.66%) of high-sensitivity C-reactive protein (HsCRP) was
10-60 25 (35.71% 12 (40.0% 30.95+49.41 mg/L in non-severe while 94.78+79.62

o years (35.71%) (40.0%) mg/L in severe infection (Table 2).

>60 years 10 (14.28%) 16 (53.33%)

Sex The regression analysis among non-severe and
Mal 45 (64.28% 25 (83.33% severe group in serum sodium was p=0.91, serum
ae (64.28%) (83.33%) potassium p=0.75, calcium p=0.95, phosphorus
Female 25 (35.71%) 5 (16.66%) p=0.52, magnesium p=0.12, HSCRP=0.03 (P<0.05).
Smokers 15 (21.42%) 18 (60.00%) Correlation analysis between serum electrolyte
Alecohol intal 21 (30% 7 (23,330 levels in severe disease and their corresponding
conotintare (30%) (23.33%) HsCRP levels reveals r= 0.14 for sodium (p=0.43),
History of comorbidities r=-0.10 for potassium (p=0.57), r=0.05 for calcium
Hypertension 41 (58.57%) 17 (56.66%) (p=0.78), r=0.24 for phosphorus (p=0.40), r=-0.28

Diabetes (p=0.12) for magnesium (Table 3).

0, 0,
ellitus 32 (45.71%) 12 (40%)

c Discussion
oronary artery

9 0,
disease 22 (31.42%) 7 (23.33%)

At the cell level, extra and intracellular electrolyte
Symptoms balance is strictly maintained and their imbalance
leads to array of clinical manifestation. Role of
electrolytes in patients admitted in intensive care
65 (92.85%) 29 (96.66%) unit (ICU) is seen in many studies and has been used
as severity marker or in prognosis [10, 11]. On-going
COVID-19 pandemic causes significant mortality
Malaise 65 (92.85%) 30 (100%) in patients with comorbidities and mortality rate
in ICU is seen in up to 77% of cases in a study [1].

Fever 57 (81.42%) 27 (90.00%)

Cough/
expectoration

Diarrhoea 7 (10.00%) 2 (06.66%)

Sore throat 49 (70.00%) 21 (70.00%) i
Baseline electrolyte measurement could detect early
Anosmia 5(07.14%) 1(03.33%) subclinical deterioration and early intervention
Laboratory findings could reduce mortality.
White blood cell
count, x10°L 6.7 (5.5-8.3) 7.1(5:9-8.7) In our study, we have taken 100 COVID-19 RT-
Neutrophil 55.35 (49.7- 63.54 (53.45- PCR positive patients. 30 patients were of severe
count,% 62.45) 70.60) disease and required ICU admission. When the
Lymphocyte 22 (17.75- serum electrolytes of non- severe and severe disease
N 25 (23-33) . .
count, % 27.30) compared, the differences were not statistically
Hemoglobin, g% 11.4 (103-12.5) 10.7 (10.0- significant however, the difference in 'HsCR.P levels
13.7) of non-severe and severe COVID-19 infection was
Platgletcount, 190 (168-220) 176 (145-190) statlstlcall)'/ SlgnlflC('fll’lt (p<0.05) as a}lso seen in
x10°L other studies revealing HsCRP as a reliable marker

Data are mentioned as median and IQR or N (%). of severity in COVID-19 infection [7].
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Table 2: Biochemical profile of non-severe and severe COVID-19 patients.

Serum electrolytes/ Inflam. marker ~ Non severe disease N=70  Severe disease N=30 Normal range Pvalue
Serum sodium (mEq/1) 133.03+6.77 135.5+6.77 135-145 0.91
Serum potassium (mEq/1) 4.24+0.61 4.52+0.80 3.5-5.5 0.75
Serum calcium (mg/dl) 8.38+0.74 8.48+0.74 9.0-11.0 0.95
Serum phosphorus (mg/dl) 3.66+£1.99 3.45+1.63 2.5-4.5 0.52
Serum magnesium mEq/1) 2.15%0.39 2.03+0.56 2.5-3.5 0.18
HsCRP (mg/1) 30.95+49.41 94.78+79.62 <1.0 0.03
Data are mentioned as Mean # Standard deviation, p<0.05 - significant
Table 3: Correlation of electrolyte levels in severe COVID-19 with their corresponding HsCRP levels.
SerumNa Serum K SerumCa SerumP04 Serum Mg
(mEq/1) (mEq/1) (mg/dl) (mg/dl) (Eq/D)
Correlation coefficient (R) 0.14 -0.10 0.05 0.24 -0.28
P value 0.43 0.57 0.78 0.40 0.12

Hyponatremia has been associated with the poor
prognosis in many ICU based study [10]. Sodium,
an extracellular ion maintains the internal milieu
with Na-K pump and affects extra cellular fluid
volume and maintains blood pressure required for
normal functioning of cellular environment [13].
In ICU, most common cause of hyponatremia is
syndrome of inappropriate anti diuretic hormone
secretion (SIADH) causing hyponatremia leading
to neurological deterioration, seizures, coma [14].
In our study, we did not find statistically significant
difference in serum sodium in between non severe
and severe COVID-19 patients in contrary to other
studies and a meta-analysis showing low sodium
level association with the disease severity [15, 16].

Over stimulation ATI causes increase in aldosterone,
apotentvasoconstrictor along with loss of potassium
and increase level of serum sodium by increased
reabsorption. In our cases, serum potassium level
when compared with non-severe disease and severe
disease, had negative insignificant correlation and
with no significance when serum potassium in
severe disease is compared with HsCRP. Though
these findings are not consistent with the previous
findings where Chen D and colleagues showed
hypokalaemia associated in significant number of
patients with COVID-19 disease [17].

Serum calcium exists in two forms in the human
beings. One is total calcium and other is ionised
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calcium. Itisalwaysionised calcium whose deficiency
or excess exhibit clinical manifestation. We have
taken corrected calcium in our patient for study
which also revealed no statistical difference either in
non- severe versus severe group nor when compared
with HsCRP (Severe Group). Hypocalcaemia and
hypophosphatemia is associated with the decrease
in probability of patient in invasive ventilation to
wean off. Its low level causes diaphragm depression
and inability to spontaneous ventilation leading to
increased dependence on mechanical ventilation
and morbidity [18-20]. Our study findings were
not consistent with the international observation
mentioning serum calcium as severity predictor in
COVID-19 [21].

Magnesium
neuromuscular

level plays important role in
excitability and diaphragmatic
coordination during respiration [22, 23]. Its
deficiency causes diaphragmatic dysfunction in
the background of sepsis apart from fatal cardiac
arrhythmias [24]. In our study, we did not find any
difference in serum levels of magnesium in non-
severe and severe COVID-19 patients moreover,
with the HsCRP levels in severe disease in contrary
to previous study revealing temporal relationship
of serum magnesium level with the severity of the
disease in ICU setting [25].

HsCRP is a systemic inflammatory marker and its
prognostic value is seen in the community acquired
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pneumonia and cardiovascular morbidity [26, 27].
In clinical scenario, patient may not present with
the signs of sepsis and HsCRP help to predict the
underlying severity of the disease and accordingly
treatment along with monitoring the therapy
corresponding to its levels [28]. In our study,
HsCRP was significantly higher in severe COVID-19
disease suggesting a reliable marker of severity of
this infection and few other studies also echoed our
findings [29, 30]. However our study showed poor
correlation of electrolytes in severe disease with
their corresponding HsCRP levels.

Hence, all the above mentioned observations did not
signify electrolyte as a severity markers. It is possibly
due to the small sample size not reflecting data from
population as seen in many Chinese population
studies revealing strong association of electrolyte
abnormalities with severity of the COVID-19 despite
of same Asian ethnicity. Another possibility was ACE
gene polymorphism among Asian ethnicity which
does increases the susceptibility to various diseases
but resist conformational changes at the receptor
site and hence no electrolyte changes are observed
however, this need to be confirmed with large
population to come to conclusion [31-33].

Conclusion

Electrolytes do not serve as severity markers in
COVID-19 in an Indian population.

Conflicts of interest

Authors declare no conflicts of interest.

References

[1] Rahim F Amin S, Noor M, Bahadur S, Gul H, et al. Mortality
of patients with severe COVID-19 in the intensive care unit:
An observational study from a major COVID-19 receiving
hospital. Cureus. 2020; 12(10):e10906.

[2] Coronavirus Disease 2019 (COVID-19) - Symptoms. Centers
for Disease Control and Prevention. 2020. Available from:
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-
testing/symptoms.html

[3] Coronavirus disease 2019 (COVID-19), Situation Report -
94. WHO 2020. Available from: https://www.who.int/docs/
default-source/coronaviruse/situation-reports/20200423-
sitrep-94-covid-19.pdf

[4] MoHFW. Mohfw.gov.in. 2020. Available from: https://www.
mohfw.gov.in/index1.php?lang=1level=1sublinkid=6471lid
=4270

[5] Beuschlein F. Regulation of aldosterone secretion: from
physiology to disease. Eur ] Endocrinol. 2013; 168(6):R85-
R93.

[6] Silhol F, Sarlon G, Deharo ], Vaisse B. Downregulation of ACE2
induces overstimulation of the renin-angiotensin system in
COVID-19: should we block the renin-angiotensin system?.
Hypertension Research. 2020; 43(8):854-856.

[7] Liu F, Li L, Xu M, Wu ], Luo D, et al. Prognostic value of
interleukin-6, C-reactive protein, and procalcitonin in
patients with COVID-19. ] Clin Virol. 2020; 127:104370.

[8] Kermali M, Khalsa RK, Pillai K, Ismail Z, Harky A. The role of
biomarkers in diagnosis of COVID-19 - A systematic review.
Life Sci. 2020; 254:117788.

[9] Sarvazad H, Cahngaripour S, Roozbahani NE, Izadi B.
Evaluation of electrolyte status of sodium, potassium and
magnesium, and fasting blood sugar at the initial admission
of individuals with COVID-19 without underlying disease in
Golestan Hospital, Kermanshah. New Microbes New Infect.
2020; 38:100807.

[10] Padhi R, Panda BN, Jagati S, Patra SC. Hyponatremia in
critically ill patients. Indian ] Crit Care Med. 2014; 18(2):83-
87.

[11] Tongyoo S, Viarasilpa T, Permpikul C. Serum potassium
levels and outcomes in critically ill patients in the medical
intensive care unit. ] Int Med Res. 2018; 46(3):1254-1262.

[12] COVID-19 and Your Health. Centers for Disease Control and
Prevention. 2020. Available from: https://www.cdc.gov/
coronavirus/2019-ncov/need-extra-precautions/people-
with-medical-conditions.html.

[13] Strazzullo P, Leclercq C. Sodium. Adv Nutr. 2014; 5(2):188-
190.

[14] Padhi R, Panda BN, Jagati S, Patra SC. Hyponatremia in
critically ill patients. Indian ] Crit Care Med. 2014; 18(2):83-
87.

[15] Tezcan ME, Gokce GD, Sen N, Kaymak NZ, Ozer RS. Baseline
electrolyte abnormalities would be related to poor prognosis
in hospitalized coronavirus disease 2019 patients. New
Microbes New Infect. 2020; 37:100753.

[16] Ghahramani S, Tabrizi R, Lankarani KB, Kashani SMA, Rezaei
S, et al. Laboratory features of severe vs. non-severe COVID-
19 patients in Asian populations: a systematic review and
meta-analysis. Eur ] Med Res. 2020; 25(1):30.

[17] Chen D, Li X, Song Q, Hu C, Su E et al. Assessment of
hypokalemia and clinical characteristics in patients with
coronavirus disease 2019 in Wenzhou, China. JAMA Netw
Open. 2020; 3(6):e2011122.

[18] Aubier M, Viires N, Piquet J, Murciano D, Blanchet F, et
al. Effects of hypocalcemia on diaphragmatic strength
generation. ] Appl Physiol. 1985; 58(6):2054-2061.

[19] Khalil Y, Mustafa E, Youssef A, Imam M, Behiry A.
Neuromuscular dysfunction associated with delayed
weaning from mechanical ventilation in patients with
respiratory failure. Alexandria ] Med. 2012; 48(3):223-232.

[20] Zhao Y, Li Z, Shi Y, Cao G, Meng F et al. Effect of
hypophosphatemia on the withdrawal of mechanical
ventilation in patients with acute exacerbations of chronic
obstructive pulmonary disease. Biomed Rep. 2016;
4(4):413-416.

[21] Lippi G, South A, Henry B. Electrolyte imbalances in patients
with severe coronavirus disease 2019 (COVID-19). Ann Clin
Biochem. 2020; 57(3):262-265.

[22] Grober U, Schmidt], Kisters K. Magnesium in prevention and
therapy. Nutrients. 2015; 7(9):8199-8226.

[23] Jiang ], Chen Q, Chen X, Li J, Li S, et al. Magnesium sulfate
ameliorates sepsis-induced diaphragm dysfunction in rats
via inhibiting HMGB1/TLR4/NF-xB pathway, Neuro Report:
2020; 31(12):902-908.

D 2 Journal of Medical and Scientific Research


https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200423-sitrep-94-covid-19.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200423-sitrep-94-covid-19.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200423-sitrep-94-covid-19.pdf
https://www.mohfw.gov.in/index1.php?lang=1level=1sublinkid=6471lid=4270
https://www.mohfw.gov.in/index1.php?lang=1level=1sublinkid=6471lid=4270
https://www.mohfw.gov.in/index1.php?lang=1level=1sublinkid=6471lid=4270

[24] Kieboom BC, Niemeijer MN, Leening M], Berg MEVD, Franco
OH, et al. Serum Magnesium and the Risk of Death From
Coronary Heart Disease and Sudden Cardiac Death. ] Am
Heart Assoc. 2016; 5(1):e002707.

[25] Zafar MS, Wani JI, Karim R, Mir MM, Koul PA. Significance of
serum magnesium levels in critically ill-patients. Int ] Appl
Basic Med Res. 2014; 4(1):34-37.

[26] Youssef H, Nasseh S, Hafiz H, Gawesh A. Evaluation of
diagnostic and prognostic value of high sensitivity C reactive
protein (Hs-CRP) in community acquired pneumonia. Egypt
] Chest Dis Tuberc. 2013; 62(2):301-347.

[27] Kamath DY, Xavier D, Sigamani A, Pais P. High sensitivity
C-reactive protein (hsCRP) & cardiovascular disease: An
Indian perspective. Indian ] Med Res. 2015; 142(3):261-
268.

[28] Vincent JL, Donadello K, Schmit X. Biomarkers in the
critically ill patient: C-reactive protein. Crit care Clin.2011;
27(2):241-251.

[29] Yan L, Zhang HT, Goncalves ], Xiao Y, Wang M, et al. An
interpretable mortality prediction model for COVID-19
patients. Nat Mach Intell. 2020; 2:283-288.

[30] Chen W, Zheng K], Liu S, Yan Z, Xu C, et al. Plasma CRP level
is positively associated with the severity of COVID-19. Ann
Clin Microbiol Antimicrob. 2020: 19:18.

[31] Han C, Han XK, Liu FC, Huang JF. Ethnic differences in the
association between angiotensin-converting enzyme gene
insertion/deletion polymorphism and peripheral vascular
disease: A meta-analysis. Chronic Dis Transl Med. 2017;
3(4):230-241.

[32] Zhang Z, Xu G, Liu D, Fan X, Zhu W, et al. Angiotensin-
converting enzyme insertion/deletion polymorphism
contributes to ischemic stroke risk: a meta-analysis of 50
case-control studies. PLoS One. 2012; 7(10):e46495.

[33] Devaux C, Rolain ], Raoult D. ACE 2 receptor polymorphism
susceptibility to SARS-Cov-2, hypertension, multi organ
failure and COVID-19 disease outcome. ] Microbiol Immunol
Inf. 2020; 53(3):425-435.

Vol.9 | Issue1 | January - March 2021



