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Background. Symptomatic hypocalcemia secondary to vitamin D defciency (VDD) is rare among adolescents without underlying
medical disorders, but its prevalence is higher in known risk populations. We report on three adolescent males with low
nutritional intake of vitamin D and calcium and limited sun exposure who presented with hypocalcemic tetany and muscle
cramps due to VDD during the COVID-19 pandemic. Case Reports. Tree adolescent males (age range 14 to 16 years) presented
with symptomatic hypocalcemia: paresthesia, carpopedal spasms, and muscle cramps. All reported limited dairy intake and sun
exposure. Laboratory studies showed mean ionized calcium (iCa) 2.73mg/dl (range 2.69–2.8), mean phosphorus 4.17mg/dl
(range, 3–5.4), mean parathyroid hormone (PTH) 431.67 pg/mL (range, 320–527), and mean 25-hydroxyvitamin D (25(OH)D)
7.37 ng/mL (range 5.3–10.8). All the patients presented during the COVID-19 pandemic, and one had COVID-19 infection. All
were treated with oral calcium and high dose ergocalciferol. Patients 2 and 3 were also treated with intravenous calcium gluconate
infusion and oral calcitriol. Conclusion. Severe VDD with symptomatic hypocalcemia can occur among adolescents without
underlying medical diagnoses due to dietary and behavioral habits that limit nutritional intake and sun exposure. Risk factors of
the patients may have been potentiated by pandemic-related behaviors such as more time indoors at home related to social
distancing, as well as diets with limited nutrient intake. Adolescents presenting with nonspecifc musculoskeletal symptoms
should be screened for VDD and hypocalcemia. Appropriate treatment and preventive measures can stop immediate and long-
term complications.

1. Introduction

Vitamin D defciency (VDD) is one of the most common
nutritional defciencies worldwide [1]. Various epidemio-
logical studies report that prevalence of vitamin D defciency
(serum 25-hydroxyvitamin D (25 (OH)D) level of <20 ng/ml
[2]) among healthy adolescents in the USA ranges from 21%
to 42% based on geographical location, sun exposure, eth-
nicity, gender, body mass index (BMI), and dietary factors
[3]. Hypocalcemia and low 25(OH)D levels have also been
reported among patients with COVID-19 infection [4].
While younger children with VDDmay present with rachitic
changes or hypocalcemia symptoms such as seizures,
twitching, cramping, or rarely laryngospasm, adolescents
with VDD may be asymptomatic or may have nonspecifc

symptoms such as joint pains, myalgias, muscle weakness, or
muscle cramps [5]. Facial twitches and carpopedal spasms
are rare manifestations of VDD among adolescents [5]. We
describe three adolescent males without prior medical di-
agnoses who presented with hypocalcemic tetany due to
VDD and limited dietary Ca intake [6].

2. Case Reports (Table 1)

Patient 1: A 16 years 5-month-old non-Hispanic Black
male presented with tingling sensations, initially in-
volving hands and feet and later spreading to his entire
body over the week prior to presentation and generalized
muscle cramps. Polymerase chain reaction (PCR) testing
for COVID-19 infection was negative at the time of
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presentation. His past medical history was signifcant for
evaluation of malnutrition by gastroenterology with
work up including unremarkable colonoscopy and
normal infammatory markers. His diet included bread,
popcorn, pizzas, barbeque chicken, and chicken nuggets
and lacked dairy products. He had an underweight BMI
at the 1.1 percentile (target BMI ≥5th to< 85th percentile
[7]). He had stable vitals and positive Chvostek sign [6].
Patient 2: A 14 years 2.5-month-old Hispanic male
presented with worsening muscle cramps of 3months
duration. Symptoms started while recovering from
COVID-19 infection diagnosed by PCR testing, initially
as leg cramps lasting for few seconds which worsened in
terms of duration, frequency, and severity over the next
3months to multiple daily episodes of cramps involving
his jaw, arms, and legs, and carpal spasms lasting about an
hour. He also endorsed tingling sensations all over the
body. He was an otherwise healthy child. His diet in-
cluded bread, fruits, and vegetables mainly with occa-
sional cheese, yogurt, and chicken nuggets. Examination
revealed a very anxious adolescent with tachycardia, el-
evated blood pressure (122/78mmHg), BMI at the 86.5
percentile (overweight), and positive Trousseau sign. He
was negative for COVID-19 infection at presentation [6].
Patient 3: A 16 years 3-month-old Hispanic male
presented with abdominal pain, vomiting, paresthesia,
and tingling sensations involving the upper extremities
of 2 days duration. His past medical history was
noncontributory. His diet included pizza and chicken
nuggets and lacked dairy products. On examination, he
was febrile, normotensive with bilateral carpal spasms.
His BMI was at the 55.1 percentile. His PCR test for
COVID-19 was positive [6].

All reported limited sun exposure owing to the
COVID-19 pandemic and more time spent indoors. None of
them were taking calcium or vitamin D supplements.

Laboratory work up confrmed VDD in all patients.
Patient 2 also had iron defciency anemia. Family members
were not screened for VDD or hypocalcemia. Patient 1 was
started on oral calcium carbonate (elemental calcium
100mg/kg/day); vitamin D3 5000 units weekly for eight
weeks was initiated on day 2, once serum calcium was above
7mg/dl. He was discharged on day 2. Patients 2 and 3 were
started on continuous calcium gluconate infusion (2 gram of
calcium/L) along with oral calcium carbonate (100mg of
elemental Ca/kg/day), oral calcitriol 0.25mcg twice daily for
3–6 days, and ergocalciferol 50,000 units once weekly for
8weeks. For patients 2 and 3, calcium gluconate infusion was
weaned and discontinued after two days once serum calcium
concentrations improved. Following hospital discharge,
patients 2 and 3 remained asymptomatic with normal Ca
and Vitamin D levels. Patient 1 was lost to follow up [6].

3. Discussion

We describe three adolescent males who resided at
a northern latitude and presented with symptomatic hy-
pocalcemia due to VDD and low dietary Ca intake during

late winter and early spring months. Limited sun exposure,
dietary habits, northern geographic latitude, winter season,
and pigmented skin were contributing factors in the de-
velopment of VDD. Infection may also have played a role, as
two patients developed hypocalcemia symptoms in the
setting of COVID-19 infection: one presented with active
COVID-19 infection and one developed progressive hy-
pocalcemia symptoms that began 3months prior in the
setting of COVID-19 infection.

Te main source of Vitamin D is D3 synthesized within
the human body via the action of ultraviolet B radiation on
7-dehydrocholesterol in skin. Tus, the vitamin D3 level is
infuenced by environmental (latitude and season) and in-
dividual (melanin in skin, sun exposure, use of sunscreen,
clothing that covers the entire body, and obesity) factors.Te
rest is derived from dietary sources such as oily fsh, eggs,
and fortifed food such as milk and cereals [8, 9].

Increasing the zenith angle of sun at northern latitudes
during wintertime precludes cutaneous synthesis of Vitamin
D3 due to less UVB radiation reaching the skin, putting
adolescents in northeast area of the US at a greater risk for
VDD [8, 10]. During these periods of inadequate sun ex-
posure, dietary factors become crucial in maintaining op-
timal vitamin D level [8]. A study on the prevalence of VDD
among 307 healthy adolescents from Boston, USA, reported
higher prevalence of hypovitaminosis D during winter and
spring compared to summer and fall [10]. One of our pa-
tients presented during late winter and the remaining 2
during early spring. Recently, there has been a reduction in
the milk intake by adolescents, partly due to increased
consumption of sugary beverages [8, 10]. Removal of this
alternate source for Vitamin D further increases the risk of
VDD. All three patients in our study had restricted dietary
intake of vitamin D and calcium: two favored fast foods and
one ate a mostly vegan diet.

Symptomatic VDD is rare among adolescents [7] though
it has been described in adolescents with risk factors such as
restricted diets or developmental disorders [11] or limited
sun exposure for cultural and religious reasons [9]. A recent
report from New York described two healthy young ado-
lescents who presented with seizures and right knee pain,
respectively, due to severe VDD which was attributed to
limited diet and reduced sun exposure during COVID-19
pandemic [12]. Our patients were older than those reported
by the New York study, and all presented with tetany. Two
patients in the current report had a positive Trousseau sign
(carpopedal spasm occurring after a few minutes of infation
of a sphygmomanometer cuf above systolic blood pressure)
and one had positive Chvostek sign (twitching of facial
muscles produced by tapping over the facial nerve). Risk of
VDD and increased BMI have a linear relationship, due to
lack of bioavailable vitamin D secondary to increased fat
deposition of Vitamin D [13], which may have been a risk
factor for one of our patients with BMI in overweight range.

Vitamin D sufciency during adolescence is important
as signifcant bone mineral accrual occurs during adoles-
cence, with up to 40% of adult bone mineralization oc-
curring during peak bone growth velocity. Inadequate bone
mineralization due to VDD during this crucial period might
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adversely afect bone mineralization, thereby increasing the
risk of osteoporosis later in life [14].

Hypocalcemia stimulates parathyroid hormone secre-
tion with the goal of restoring normal calcium levels. Sec-
ondary hyperparathyroidism enhances bone resorption,
which leads to maintenance of serum calcium levels initially,
but with the consequences of bone demineralization and
phosphaturia. In the absence of restoration of normal serum
calcium or vitamin D levels via increased intake or sup-
plementation, the hyperparathyroidism eventually leads to
depletion of bone calcium stores. Phosphaturia with re-
sultant hypophosphatemia causes poorly mineralized oste-
oid formation (osteomalacia). In those with open growth
plates, rickets also develops due to defective mineralization
of cartilage at the epiphyses [15]. Te laboratory fndings in
our patients, including VDD, hypocalcemia, elevated PTH,
and elevated alkaline phosphatase, are indicative of hypo-
mineralization of bone.

Patient 1 had an elevated phosphorus level. Tough
VDD is usually associated with low phosphorus level, rarely
hyperphosphatemia can occur due to acquired pseudo-
hypoparathyroidism from hypocalcemia of VDD and/or
desensitization of receptors from chronically increased
parathyroid hormone values [16].

In order to prevent VDD and its sequalae, daily sup-
plementation with vitamin D 400 international units and
calcium are recommended for healthy adolescents whose
diet does not include vitamin D and calcium, especially those
with limited sun exposure [17].

4. Conclusion

Severe VDD with symptomatic hypocalcemia may occur in
adolescents without prior medical diagnoses due to lack of
dietary intake combined with lack of sun exposure. Ado-
lescents presenting with nonspecifc musculoskeletal
symptoms should be screened for VDD and hypocalcemia.
Appropriate treatment and preventive measures can stop
immediate and long-term complications.

Abbreviations
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Lab: Laboratory
PTH: Parathyroid hormone
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VDD: Vitamin D defciency
PCR: Polymerase chain reaction.

Data Availability

All the data used to support the fndings of this study are
included within the article.

Consent

No written consent has been obtained from the patients as
there is no patient identifable data included in this case
report.

Disclosure

Tis case series was presented as a poster at the ASBMR
Fellows program and ASBMR annual meeting in September
2022 in Austin, TX [6]. Tis research was done as part of the
employment of the authors, the employer being Lifespan
Health System.

Conflicts of Interest

Te authors declare that they have no conficts of interest.

References

[1] K. Horton-French, E. Dunlop, R. M. Lucas, G. Pereira, and
L. J. Black, “Prevalence and predictors of vitamin D defciency
in a nationally representative sample of Australian adolescents
and young adults,” European Journal of Clinical Nutrition,
vol. 75, no. 11, pp. 1627–1636, 2021.

[2] C. J. Rosen, S. A. Abrams, J. F. Aloia et al., “IOM committee
members respond to endocrine society vitamin D guideline,”
Journal of Clinical Endocrinology and Metabolism, vol. 97,
no. 4, pp. 1146–1152, 2012.

[3] D. Papandreou, P. Malindretos, Z. Karabouta, and I. Rousso,
“Possible health implications and low vitamin D status during
childhood and adolescence: an updated mini review,” In-
ternational Journal of Endocrinology, vol. 2010, Article ID
472173, 7 pages, 2010.

[4] L. di Filippo, A. Allora, M. Locatelli et al., “Hypocalcemia in
COVID-19 is associated with low vitamin D levels and im-
paired compensatory PTH response,” Endocrine, vol. 74, no. 2,
pp. 219–225, 2021.

[5] A. Soliman, V. De Sanctis, R. Elalaily, S. Bedair, and I. Kassem,
“Vitamin D defciency in adolescents,” Indian Journal of
Endocrinology and Metabolism, vol. 18, no. 7, pp. S9–S16,
2014.

[6] S. Sasidharan Pillai and L. S. Topor, “Symptomatic hypocal-
cemia due to nutritional vitamin D defciency in three healthy
teenagers,” Journal of Bone and Mineral Research, vol. 38,
no. 1, 2022, https://www.asbmr.org/meetings/annualmeeting/
AbstractDetail?aid=fd78c1b1-2698-47e6-ac81-9320ac9730b8.

[7] J. Gencarelli, A. Iacono, G. Pellino, C. Host, and G. Maggiore,
“A case report of tetanic crisis from acute severe hypocalcemia
secondary to hypovitaminosis D: analysis of risk factors for
vitamin D defciency between 1 and 18 years,” European
Journal of Medical Case Reports, vol. 4, no. 6, pp. 223–225,
2020.

[8] T. J. Smith, L. Tripkovic, S. A. Lanham-New, and K. H. Hart,
“Vitamin D in adolescence: evidence-based dietary re-
quirements and implications for public health policy,” Pro-
ceedings of the Nutrition Society, vol. 77, no. 3, pp. 292–301,
2018.

[9] S. Crocombe, M. Z. Mughal, and J. L. Berry, “Symptomatic
vitamin D defciency among non-Caucasian adolescents living
in the United Kingdom,” Archives of Disease in Childhood,
vol. 89, no. 2, pp. 197–199, 2004.

4 Case Reports in Pediatrics

https://www.asbmr.org/meetings/annualmeeting/AbstractDetail?aid=fd78c1b1-2698-47e6-ac81-9320ac9730b8
https://www.asbmr.org/meetings/annualmeeting/AbstractDetail?aid=fd78c1b1-2698-47e6-ac81-9320ac9730b8


[10] C. M. Gordon, K. C. DePeter, H. A. Feldman, E. Grace, and
S. J. Emans, “Prevalence of vitamin D defciency among
healthy adolescents,” Archives of Pediatrics and Adolescent
Medicine, vol. 158, no. 6, pp. 531–537, 2004.

[11] A. Ganta, S. S. Pillai, M. E. Fredette, and L. S. Topor, “Severe
vitamin D defciency in youth with autism spectrum disorder
during the COVID-19 pandemic,” Journal of Developmental
and Behavioral Pediatrics, vol. 43, no. 8, pp. 461–464, 2022.

[12] A. Weiner, P. Nichols, V. Rahming,
M. Gopalakrishnamoorthy, S. E. Oberfeld, and I. Fennoy,
“Severe symptomatic vitamin D defciency during COVID-19
“stay at-home-orders” in New York city,” Global Pediatric
Health, vol. 9, Article ID 2333794X2210864, 2022.

[13] H. Saneifard, M. Shakiba, A. Sheikhy, L. Baniadam,
F. Abdollah Gorji, and A. Fallahzadeh, “Vitamin D defciency
in children and adolescents: role of puberty and obesity on
vitamin D status,” Nutrition and Metabolic Insights, vol. 14,
Article ID 117863882110187, 2021.

[14] S. E. McCormack, D. L. Cousminer, A. Chesi et al., “Asso-
ciation between linear growth and bone accrual in a diverse
cohort of children and adolescents,” JAMA Pediatrics, vol. 171,
no. 9, Article ID 171769, 2017.
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