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Implication for health policy/practice/research/medical education: The mechanisms interacted as the etiologies of hypocalcemia in
SARS-CoV-2 are impaired intestinal absorption of calcium, disturbed secretion or impaired response to parathormone due to increased
concentration of inflammatory cytokines, vitamin D insufficiency and hypoalbuminemia. Moreover, hypoxia-induce tissue injury with
consequent rise in calcium influx are another possible mechanism. However, the effect of SARS-CoV-2 on parathormone secretion could
explain the hypocalcemia of COVID-19 patients.
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oronavirus disease 2019 (COVID-19) is an
extremely contagious disease caused by Severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2), enveloped RNA virus depending to the
family of Coronaviridae (1). Since, the global spread of
COVID-19 was fast, directing to announce this disease
as a pandemic in March 2020 by the World Health
Organization (WHO). Sick people usually have mild
disease in nearly eighty percent of cases. However, 15% of
cases with this disease have moderate signs and symptoms,
demanding hospital admission, while around five percent
present the severe form of the disease, necessitating
admission in the intensive care unit (ICU) (2). In spite of
our knowledge about the clinical presentation, prognosis
and patients’ complications of this disease, the possible
interaction between COVID-19 and the parathyroid
glands is ill-understood. It is well-detected that SARS-
CoV-2 produces a hypersensitive immune state and
a subsequent extensive inflammation in several body
organs, particularly by various cytokines in the lungs (3).
It is possible that, cytokine-mediated inflammation
disturbs the parathyroid glands, leading to impaired
parathormone secretion. Additionally, SARS-CoV-2 has
affected
The care of hyperparathyroidism or hypoparathyroidism
conditions. Several investigations have shown some
electrolyte abnormalities like hypocalcemia in SARS-
CoV-2 patients (4,5).
During the COVID-19 era, various cases of serum
calcium disturbance have been reported. For example,
Puca et al reported a case of significant hypocalcemia

following SARS-CoV-2 in a female case, due to the
significant vitamin D deficiency. They concluded a
possible association among vitamin D deficiency and the
intensity of SARS-CoV-2 (6).

In a recent study by Raesi et al, on 91 SARS-CoV-2
individuals versus 169 healthy cases, showed 59.3%
of COVID-19 individuals had hypocalcemia at
hospitalization since in control cases around 32.5% had
low serum calcium concentration. They also showed
that, the rate of mortality and intensive care unit
hospitalization were considerably higher among the
hypocalcemia group than cases of eucalcemia. This study
could not show a noteworthy difference in the serum
vitamin D and parathormone concentrations among
the groups. Regarding the severity of the infection, they
found 74.1% of cases in hypocalcemia group presented
a serious disease, since 24.3% of cases in eucalcemic
groups had severe infection. They finally concluded that,
hypocalcemia should be accompanying by greater death
possibility (7). Liu et al in a more recent study showed
two third of their COVID-19 patients had hypocalcemia
(8). This retrospective study consisted of 107 COVID-19
patients who divided into hypocalcemia and eucalcemic
groups. Liu and colleagues showed 62.6% of cases had
hypocalcemia. They showed in hypocalcemia group, the
inflammatory biomarkers were lower. They particularly
found serum calcium concentration had a negative
association with leukocyte counts and some other
biomarkers, while they showed a positive relationship
with lymphocyte count and serum albumin. Importantly,
cases with hypocalcemia had poor outcome. Accordingly,
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they showed serum calcium could predict the prognosis of
patients (8). The mechanisms interacted as the etiologies
of hypocalcemia in SARS-CoV-2 are impaired intestinal
absorption of calcium, disturbed secretion or impaired
response to parathormone due to increased concentration
of inflammatory cytokines, vitamin D insufficiency and
hypoalbuminemia. Moreover, hypoxia-induce tissue
injury with consequent rise in calcium influx are another
possible mechanism (8,9). However, the effect of SARS-
CoV-2 on parathormone secretion could explain the
hypocalcemia of COVID-19 patients (9).

Author’s contribution
HN is the single author of the manuscript.

Conflicts of interest
The author declares that he has no competing interest.

Ethical issues
Ethical issues (including plagiarism, data fabrication, double
publication) have been completely observed by the author.

Funding/Support
None.

References
1. Chen W, TianV, Li Z, Zhu J, Wei T, Lei J. Potential Interaction
Between SARS-CoV-2 and Thyroid: A Review. Endocrinology.

2021 Mar 1;162(3):bgab004. doi: 10.1210/endocr/bqab004.
Aojula N, Ready A, Gittoes N, Hassan-Smith Z. Management
of Parathyroid Disease during the COVID-19 Pandemic. ] Clin
Med. 2021;10:920. doi: 10.3390/jcm10050920.
Costela-Ruiz VJ, lllescas-Montes R, Puerta-Puerta JM, Ruiz
C, Melguizo-Rodriguez L. SARS-CoV-2 infection: The role of
cytokines in COVID-19 disease. Cytokine Growth Factor Rev.
2020;54:62-75. doi: 10.1016/j.cytogfr.2020.06.001.

Klein GL. The Role of Calcium in Inflammation-Associated
Bone Resorption. Biomolecules. 2018;8:69. doi: 10.3390/
biom8030069.

Zhang C, Ward J, Dauch JR, Tanzi RE, Cheng HT. Cytokine-
mediated inflammation mediates painful neuropathy from
metabolic syndrome. PLoS One. 2018;13:e0192333. doi:
10.1371/journal.pone.0192333.

Puca E, Puca E, Pipero P, Kraja H, Como N. Severe
hypocalcaemia in a COVID-19 female patient. Endocrinol
Diabetes Metab Case Rep. 2021;2021:20-0097. doi: 10.1530/
EDM-20-0097.

Raesi A, Saedi Dezaki E, Moosapour H, Saeidifard F, Habibi
Z, Rahmani F, et al. Hypocalcemia in Covid-19: A Prognostic
Marker for Severe Disease. Iran J Pathol. 2021;16:144-153.
doi: 10.30699/1)P.2020.130491.2442.

Liu J, Han P, Wu J, Gong J, Tian D. Prevalence and predictive
value of hypocalcemia in severe COVID-19 patients. ] Infect
Public Health. 2020;13:1224-1228.

Abobaker A, Alzwi A. The effect of COVID-19 on parathyroid
glands. ] Infect Public Health. 2021;14:724-725. doi:
10.1016/j.jiph.2021.04.002.

2 | Journal of Parathyroid Disease, Volume 10, 2022



