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Abstract

Background: This case report, unlike the current literature related to vitamin D intoxication, aims to highlight the
risk of self-medication, and how publicity boosts the acquisition of vitamins for different purposes, increasing
consumption with no professional indication or supervision. This practice can pose a serious health risk to the
population.

Case presentation: Our patient, a brazilian retired 64-year-old female, presented to the emergency service with
post-prandial food vomiting of undigested content and stabbing abdominal pain with worsening during palpation.
Concomitantly, onset of sporadic frontal headache, fatigue, hyporexia, weight loss of 18 kg in the same period,
severe pruritus, musculoskeletal pain in the limbs and nocturia. The physical examination showed hypertension
(160/80 mmHg) and itchy macules in the lower limb. Initially, the main diagnostic hypotheses were multiple
myeloma, hyperparathyroidism and pancreatitis secondary to hypercalcemia, osteolytic neoplasms and other
neoplasms that present with hypercalcemia. However, blood count, parathyroid hormone, chest X-ray,
immunoglobulins, myelogram and bone marrow biopsy were not compatible with these diagnoses. Meanwhile, 25
OH vitamin D dosage and diluted vitamin D test confirmed the diagnosis of hypervitaminosis D. Hypercalcemic
crisis was managed with vigorous hydration (50 ml/kg in 2 h), furosemide, bisphosphonates and blood pressure
control with amlodipine and atenolol. Subsequently, the patient was discharged from the outpatient clinic with
complete remission of symptoms, weight gain, serum calcium values of 10.76 mg/dL and ionizable calcium values
of 6.52 mg/dL.

Conclusion: Our report summarizes the possible consequences of using a vitamin compound without supervision
of a competent professional, as these substances are mistakenly considered non-toxic. To add, little information is
available about the supplements’ metabolism and their biological effects. Therefore, It is difficult to diagnose
intoxication. This case report shows that even the self-administration of a product designed to bring health benefits
can become a risky behavior. These vitamin and mineral supplements are supposed to bring patient empowerment
and reduce government spending in health-care, but indeed represent a significant public health concern due to
possible overdose and drug interactions.
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Background

This case report, unlike the current literature related to
vitamin D intoxication, aims to highlight the risk of self-
medication, and how publicity boosts the acquisition of
vitamins for different purposes, increasing consumption
with no professional indication or supervision. There-
fore, this practice can pose a serious health risk to the
population.

In the last years, speculations related to the possible
extra-bone reactions of this hormone have been arising
through controversial results of many different studies.
These articles associate low levels of calcitriol with can-
cer, cardiovascular, metabolic, infectious and auto-
immune diseases, beyond increased mortality. The
proponents affirm that these associations establish a re-
lation of cause and effect because there is biologic
plausibility, since is well-known that the vitamin D re-
ceptor also regulates genes associated to immunity, cell
differentiation and proliferation. The receptors can also
be found in several tissues not involved with bone me-
tabolism. However, none of the studies confirmed these
presumptions [1].

In spite of non-conclusive evidences, population has
been mistakenly informed that the use of supraphysiolo-
gical doses of vitamin D can bring miraculous outcomes.
Thereupon, the demand for its supplementation has in-
creased either by prescriptions made by doctors or nutri-
tionists, and also by frequent media orientations not
based in scientific evidences [2].

Nevertheless, we must bear in mind that there are risk
groups for hypovitaminosis D which require its supple-
mentation. In these groups, dosing and supplementation
is recommended to establish physiological body levels of
cholecalciferol. The elderly, for example, are responsible for
43,4% of the outpatient cases and 71,2% of hospitalizations
by lack of vitamin D, requiring supplements ingestion. Be-
sides that, according to World Health Organization, new-
born infants are at an elevated risk of vitamin D deficiency.
Thus, vitamin D supplement to exclusive breastfed children
is also highly recommended, aiming primary prevention of
vitamin D deficiency and rickets [3-5].

However, the supplementation should be avoided in
the general population by lack of conclusive evidence
about the benefits of this practice. As exceptions, we
should cite specific places lacking sunlight or with re-
duced exposure to sunlight due to staying inside or
wearing clothes, what happens specially during harsh
winters. And even for those groups for which supple-
mentation is recommend, It should be made under
supervision. Unfortunately, in Brazil, this recommenda-
tion hasn’t been followed, since a study conducted in
2016 showed a prevalence of 16,1% in self-medication,
mainly composed by substances for which over-the-
counter sales are allowed, the case of vitamin D [6].
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According to international guidelines, the necessary
daily dietary value for people up to 50 years old is 5mcg,
regardless of sun exposure. For people aged 50 to 70, in
turn, the value is 10 mcg and for people over 71 years
old the value is 15 mcg [7]. The target serum level of
vitamin D for the healthy population up to 60 years old
is 20 ng/ml and for risk groups it is 30 ng/ml up to 60
ng/ml. In the risk groups, we highlight pregnant and lac-
tating women, elderly, people with rickets/osteomalacia,
osteoporosis, history of falls and fractures, hyperpara-
thyroidism, inflammatory diseases, autoimmune diseases,
chronic renal injury and malabsorption syndromes.
Values above 100 ng/ml constitutes high risk of toxicity
and hypercalcemia [4].

In addition, it's generally unknown to the general
population that this vitamin is stored in fat tissue for
long periods. Hence, its indiscriminate use can disrupt
calcium metabolism, creating an aggressive hypercalce-
mia, which causes lots of adverse effects in almost every
body system. Hypervitaminosis D can lead to clinical
signs such as persistent vomiting, weight loss, dehydra-
tion, psychiatric disorders and, at levels generally greater
than 150 ng/ml, hypercalcemic crisis with difficult to
control hypertension and acute kidney injury, setting a
medical emergency that can lead to death [8].

We report a case of severe vitamin D poisoning
through self-medication, pointing to the importance of
raising this hypothesis as a differential diagnosis of hy-
percalcemia. In addition, we warn about the risk of using
high doses, either by prescription or not, based on media
apology for the need to maintain supraphysiological
levels, leading to indiscriminate consumption by the
population.

Case presentation
A retired brazilian 64-year-old female started to present,
9 months ago, with postprandial vomiting of undigested
content and stabbing abdominal pain. Those were con-
stant symptoms that persisted for 12 months. Concomi-
tantly, onset of lower limbs musculoskeletal pain,
sporadic frontal headache, fatigue, hyporexia and weight
loss of 18 kg in the same period. Few days after the onset
of the abdominal and musculoskeletal pain, the patient
reported nocturia, with 4 to 5 episodes each night with a
foamy urine. The bowel habit alternated between consti-
pated and normal, although there was no change in the
appearance of the stool during the period of the disease.

The family history showed no significant informa-
tions beyond the low socioeconomic level. There were
no significant past interventions related to the current
symptoms.

In the investigation of the condition, laboratory tests
were requested (complete blood count, electrolytes, cal-
cium, magnesium and pancreatic enzymes). The results
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showed a significant hypercalcemia and the patient was
hospitalized, as we can see in the Fig. 1, which shows
the disease timeline. At the time of admission, she was
in good general condition, with diffuse cutaneous pallor,
hypotrophic and eutonic muscles, discrete lower limb
edema, capillary refill time of less than 3s, anicteric,
acyanotic and afebrile. She had a heart rate of 82 beats
per minute, blood pressure of 160/80 mmHg and was
eupneic. There were no abnormalities in the respiratory
and cardiovascular examination. In the abdominal deep
palpation, it was possible to notice mesogastric pain. It’s
also important to take note of telangiectasias in the mal-
leolar region of both limbs, and hypochromic and hyper-
chromic lower limb macules measuring up to 0.5cm
which, according to the patient, were local and severely
itchy.

At the time, the main diagnostic hypotheses were mul-
tiple myeloma, hyperparathyroidism, pancreatitis sec-
ondary to hypercalcemia, osteolytic neoplasms and other
cancers that present with hypercalcemia.

More laboratory tests were made, showing a normocy-
tic and hypochromic anemia (Hb: 8.2 g/dL; Ht: 24.2%;
MCV: 84.9 L), leukocytes of 61,000/mm® and platelets
of 23,600/mm>. Also a serum calcium of 11.67 mg/dL
and ionizable calcium of 6.51 mg/dL. Parathyroid hor-
mone (PTH) was decreased (13.58 pg/mL) and there
were high levels of urea (101.7 mg/dL) and creatinine
(3.97 mg/dL), setting up a framework of acute kidney in-
jury (Fig. 1) which lasted 2 months, not requiring renal
replacement therapy.

Following the investigation of multiple myeloma and
other pathologies, it was found an unchanged chest
radiograph, normal values of immunoglobulins (IgA,
IgG, IgM and total IgE), a normal myelogram and bone
marrow biopsy showing only dysplastic abnormalities,
not consistent with multiple myeloma.

Not confirming the previous diagnostic hypothesis, the
team decided to perform the 25-hydroxy vitamin D
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dosage, which showed high serum values (100 ng/dL), as
well as the diluted vitamin D test, which also presented
high values (374 ng/dl), confirming the diagnosis of hy-
pervitaminosis D.

Despite denying the use of non-prescribed drugs, when
asked specifically about vitamins, the patient reported
taking various vitamin complexes, including cholecalcif-
erol once daily for about 6 months. She had access to
several of them through samples provided by a close
relative. Thus, exogenous vitamin D intoxication was di-
agnosed to the team’s surprise.

The team maintained hypercalcemic crisis manage-
ment with pharmacological measures, in addition to pre-
scribed paroxetine hydrochloride (20 mg once daily) to
relieve the patient’s anxiety. The procedures performed
were mainly vigorous hydration (50 ml/kg in 2h), fur-
osemide, bisphosphonates and blood pressure control
with amlodipine and atenolol. Related to hypervitamin-
osis, behavior measures were conducted, with immediate
cessation of supplementation use.

In July (Fig. 1), the patient was discharged from hos-
pital in remission of musculoskeletal and gastrointestinal
symptoms, weight gain, serum calcium values of 10.76
mg/dL and ionizable calcium values of 6.52 mg/dL. Ac-
cording to serum calcium, we could access the adher-
ence to behavioral measures, with complete cessation of
vitamin D use. However, she was discharged with per-
manent renal damage. A serum creatinine of 1,77 mg/dl
for a period of more than 3 months was noted on
follow-up, closing a diagnosis of chronic kidney disease
class KDIGO 4.

Discussion and conclusions

Our report shows the case of a patient which suffered
vitamin D toxicity by using a drug without a Dr. pre-
scription and medical supervision. The investigation was
prolonged by the variety of nonspecific symptoms pre-
sented by the condition and its rarity in relation to other

-
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more frequent pathologies such as neoplasms. These fac-
tor led to a delay in the beginning of adequate manage-
ment. Another limitation of this case report consisted in
the limited data contained in the medical records, which
restricted our analysis. However, the case were strength-
ened by the social and political discussion about self-
medication, its implications and causes.

Although a rare cause of hypercalcemia, vitamin D
poisoning tends to become more prevalent as high
doses of exogenous vitamin D are becoming available
and increasingly prescribed by doctors. The wide var-
iety of therapeutic uses to these products, allied to
their profitable market, boost the publicity and, con-
sequently, the consumption of vitamins for different
purposes, such as anti-ageing, anti-stress, prevention
of diseases and promotion of health. However, im-
proper use, misrepresentation of the quantity of vita-
mins in packaging and lack of supervision pose a
serious health risk to the population [9].

In the literature, there are many case reports of hyper-
vitaminosis D due to several causes: manufacturing er-
rors [2, 10, 11], overdosing by patients or prescribers
[12], over-the-counter use [13-16] and many others,
with possible combinations of the problems. What be-
comes clear is the lack of inspection related to labels
and real dosages contained in the formulations, as well
as misinformation and lack of information even by the
doctors themselves. In the case reports above-
mentioned, the presence of a dose many times higher
than stated on the label was a frequent problem, that
was discovered just with laboratory analyses made after
the diagnostic hypothesis of intoxication.

Therefore, we strongly suggest that these medications
should be tested prior to administration and the actual
dosage should be assessed in comparison to the label in-
formation, since it is frequently unreliable. Such mea-
sures should be enforced through the law and strict
inspection by regulatory agencies, since misinformation
on the label can constitute fraud and a threat to public
health. In addition, there is a clear need for educational
campaigns aimed at doctors and the general public on
the risks of vitamin D misuse, as well as the correct indi-
cations of its supplementation.

Even though there is no popular consensus on self-
medication and consumption of these products, as
they aren’t considered like drugs, the consequences
can be equally harmful. The definition of self-
medication encompasses, beyond the use of drugs
without any professional guidance, the use of over-
the-counter drugs and any industrialized mineral and
vitamin supplements [17, 18].

In this context, our report summarizes the possible
consequences of using a vitamin compound without
supervision of a competent professional, as these
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substances are mistakenly considered non-toxic. But we
must alert: in high doses and/or consumed for long pe-
riods, many vitamins can be even lethal [19]. To add, lit-
tle information is available about the supplements’
metabolism and their biological effects, making it diffi-
cult to diagnose intoxication [9].

Furthermore, three recent studies demonstrated that
self-medication is more common among women, prob-
ably because they are more likely than men to recognise
and express symptoms [18, 20]. And this information is
crucial for the promotion of awareness campaigns, espe-
cially, but not only, within this public.

Due to the lack of such policies, we then witnessed
the effects of self-medication: chronically, hypercalce-
mia can cause several side effects, especially neuro-
logical, gastrointestinal, and renal ones. Hypercalcemia
is deleterious to the function of excitable membranes,
leading to musculoskeletal and smooth muscle fatigue.
Effects on cardiac muscle include QT interval short-
ening and increased risk of cardiac arrest at very high
calcium levels. Neurological sequelae include depres-
sion, irritability and, with sufficiently high levels,
coma. Hypercalcemia rapidly exceeds the renal cap-
acity for calcium resorption, and calcium leaks into
the urine, causing nephrolithiasis. Beyond that, high
levels of serum calcium can cause nephrocalcinosis
and severely impair renal function, as it does to other
soft tissues. Hypercalcemia also causes dehydration by
inducing renal resistance to vasopressin, leading to
nephrogenic diabetes insipidus. Dehydration, in turn,
leads to a correspondingly greater increase in serum
calcium concentration [2, 8, 21]. Concluding, we can
see that our patient presented with most of these
abnormalities.

Hence, we can highlight as most important take-away
lesson from this case that the self-administration, with-
out any medical guidance, even of a product designed to
bring health benefits, can be framed as risky behavior
and represents a significant public health concern due to
overdose and drug interactions.

Patient perspective

On a follow-up interview, the patient described the ex-
perience of the disease like a real challenge, due to the
long-time hospitalization and the initial hypothesis of
because of the hypercalcemia and renal symptons. She
also referred the received treatment as good and said she
was happy about the outcomes.

One aspect that calls our attention is that she hasn’t
showed any concern about the permanent renal damage,
which lead us to think that even after all that time of
hospitalization and several invasive interventions, she
hasn’t understood the seriousness of the intoxication.



Paula et al. BMC Geriatrics (2020) 20:221

Abbreviations
Hb: Hemoglobin; Ht: Hematocrit; MCV: Mean Corpuscular Volume;
PTH: Parathyroid hormone; CKD: Chronic kidney disease

Acknowledgements

The authors thank all partners for contributing in the development of this
article, especially the Clinical Hospital of the Federal University of Uberlandia,
an institution of tertiary level and of national reputation, besides being
among the five federal hospitals with greater productivity in Brazil.

Authors’ contributions

All' authors have read and approved the manuscript. The author ALTP
contributed with the article by writing the paper (backgroung, discussion
and conclusions) and translating it to english. WPFG helped write part of the
background and manage the process of the ethicals approval. LMO was
responsible for getting the patient’s history and building the timeline. He
also made contributions over the construction of the paper and made the
complete submission of the work. TCMF oriented the building of timeline
and the clinical reasoning concerning the case. JM oriented the whole work
from the process of getting the informations to building the history of the
patient and the elaboration of the paper.

Funding
No funding given.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate

This study was approved by the Research Ethics Committee of the Federal
University of Uberlandia (number of approval: 3.651.353).

The participant agreed to participate in the research by signing the free and
informed commitment term.

Consent for publication

The participant agreed with the publication of the research by signing the
free and informed commitment term. The term was approved by the
Research Ethics Committee of the Federal University of Uberlandia (number
of approval: 3.651.353).

Competing interests
All the authors declare that they have no competing interests.

Author details

'Medical Doctorate Degree, Faculty of Medicine, Federal University of
Uberlandia, Av Paré, 1720, Uberlandia, Minas Gerais 38405-320, Brazil. *Clinical
Hospital of the Federal University of Uberlandia, Uberlandia, Minas Gerais,
Brazil. *Internal Medicine Department, Faculty of Medicine, Federal University
of Uberlandia, Uberlandia, Minas Gerais, Brazil.

Received: 26 February 2020 Accepted: 15 June 2020
Published online: 24 June 2020

References

1. Theodoratou E, Tzoulaki |, Zgaga L, loannidis JP. Vitamin D and multiple
health outcomes: umbrella review of systematic reviews and meta-analyses
of observational studies and randomised trials. Bmj. 2014;348:2035.

2. Guerra V, Neto OMV, Laurindo AF, Paula FJAD, Neto MM. Hypercalcemia
and renal function impairment associated with vitamin D toxicity: case
report. Braz J Nephrol. 2016,38(4):466-9.

3. Saraiva GLP, Cendoroglo MS, Ramos LR, Aratjo LMQ, Vieira JGH, Maeda SS,
et al. Prevaléncia da deficiéncia, insuficiéncia de vitamina D e
hiperparatiroidismo secundario em idosos institucionalizados e moradores
na comunidade da cidade de S&o Paulo, Brasil. Braz Arch Endocrinol Metab.
2007;51(3):437.

4. Sociedade Brasileira de Patologia Clinica, Sociedade Brasileira de
Endocrinologia e Metabologia. Intervalos de Referéncia da Vitamina D -
25(0OH)D. 2017.

5. Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA, Heaney
RP, et al. Evaluation, treatment, and prevention of vitamin D deficiency: an

Page 5 of 5

Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2011;
96(7):1911-30.

6. Arrais PSD, Fernandes MEP, Dal Pizzol TDS, Ramos LR, Mengue SS, Luiza VL,
et al. Prevaléncia da automedicagdo no Brasil e fatores associados. Public
Health. 2016;50:13.

7. DRI Institute of Medicine, Food and Nutrition Board. Dietary Reference
Intakes: energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein and
amino acids. 2005;2:1320.

8. Wani M, Wani |, Banday K, Ashraf M. The other side of vitamin D therapy: a
case series of acute kidney injury due to malpractice-related vitamin D
intoxication. Clin Nephrol. 2016;86(5):236.

9. Abe-matsumoto LT, Sampaio GR, Bastos DHM. Suplementos vitaminicos e/
ou minerais: regulamentacdo, consumo e implicagdes a satde. Public
Health Notebooks. 2015;31:1371-80.

10.  Marins TA, Galvao TDFG, Korkes F, et al. Intoxicacao por vitamina D: relato
de caso. Einstein (Sao Paulo). 2014;12(2):242-4.

11, Ketha H, Wadams H, Lteif A, Singh RJ. latrogenic vitamin D toxicity in an
infant-a case report and review of literature. J Steroid Biochem Mol Biol.
2015;148:14-8.

12. Galior K, Grebe S, Singh R. Development of vitamin D toxicity from
overcorrection of vitamin D deficiency: a review of case reports. Nutrients.
2018;10(8):953.

13.  Granado-Lorencio F, Rubio E, Blanco-Navarro |, Pérez-Sacristan B, Rodriguez-
Pena R, Lopez FG. Hypercalcemia, hypervitaminosis a and 3-epi-25-OH-D3
levels after consumption of an “over the counter” vitamin D remedy. A case
report. Food Chem Toxicol. 2012;50(6):2106-8.

14.  Lowe H, Cusano NE, Binkley N, Blaner WS, Bilezikian JP. Vitamin D toxicity
due to a commonly available “over the counter” remedy from the
Dominican Republic. J Clin Endocrinol Metabol. 2011,96(2):291-5.

15.  Rajakumar K, Reis EC, Holick MF. Dosing error with over-the-counter vitamin
D supplement: a risk for vitamin D toxicity in infants. Clin Pediatr. 2013;52(1):
82-5.

16.  Kaptein S, Risselada AJ, Boerma EC, Egbers PH, Nieboer P. Life-threatening
complications of vitamin D intoxication due to over-the-counter
supplements. Clin Toxicol. 2010;48(5):460-2.

17. Organizacao Mundial da Satde. O papel do farmacéutico no autocuidado e
na automedicagdo. 1998.

18.  Schmield S, Rottenkolber M, Hasford J, et al. Automedicagdo com
medicamentos sem prescricdo médica e prescritos que causam internagoes
hospitalares relacionadas a reagdes adversas a medicamentos: resultados de
um estudo prospectivo e multicéntrico a longo prazo. Drug Saf. 2014;31:
225-35.

19. Asseray N, Ballereau F, Trombert-Paviot B, et al. Frequéncia e gravidade de
reacoes adversas a medicamentos devido a automedicacdo: uma pesquisa
transversal multicéntrica em servigos de emergéncia. Drug Saf. 2013;36:
1159-68. https://doi.org/10.1007/540264-013-0114-y.

20. Carrasco-Garrido P, Hernandez-Barrera V, de Andrés AL, Jiménez-Truiillo |,
Jiménez-Garcia R. Diferencas sexuais na automedicacdo na Espanha.
Pharmacoepidemiol Drug Saf. 2010;19:1293-9. https.//doi.org/10.1002/pds.
2034.

21. Parameswaran R, Salgaonkar RH. Assessment of hypercalcemia [Internet].
2020 [cited 20 June 2020]. Available from https.//bestpractice.bmj.com/
topics/en-us/159.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s40264-013-0114-y
https://doi.org/10.1002/pds.2034
https://doi.org/10.1002/pds.2034
https://bestpractice.bmj.com/topics/en-us/159
https://bestpractice.bmj.com/topics/en-us/159

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Patient perspective
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

