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Episode #22 – Role of Vitamin D in Systemic Health, Oral Health, & 
COVID-19                                                                       November 13, 2020 
                                                                                           
Vitamin D 
Vitamin D, also referred to as ‘calciferol,’ is a fat-soluble nutrient that is naturally present 
in a few foods, added to others, and available as a dietary supplement. It is a 
prohormone, i.e., a substance that the body converts to a hormone. Vitamin D is 
produced endogenously when ultraviolet B (UVB) rays from sunlight strike the skin and 
trigger vitamin D synthesis. Hence, its nickname, “the sunshine vitamin.” 
 
Vitamin D obtained from sun exposure, foods, and supplements is biologically inert and 
must undergo two hydroxylations1 in the body for activation. The first hydroxylation, 
which occurs in the liver, converts vitamin D to 25-hydroxyvitamin D (25(OH)D), also 
known as ‘calcidiol’ or ‘calcifediol’. The second hydroxylation occurs primarily in the 
kidney and forms the physiologically active 1,25-dihydroxyvitamin D [1,25(OH)2D], also 
known as ‘calcitriol’. 
 
In foods and dietary supplements, vitamin D has two main forms, D2 (ergocalciferol) and 
D3 (cholecalciferol), that differ chemically only in their side-chain structures. Both forms 
are well absorbed in the small intestine. Absorption occurs by simple passive diffusion 
and by a mechanism that involves intestinal membrane carrier proteins. The concurrent 
presence of fat in the gut enhances vitamin D absorption, but some vitamin D is 
absorbed even without dietary fat. [1] [2] 
 
Food sources of vitamin D 
Natural food sources of vitamin D include fatty fish (e.g. salmon, trout, tuna), fish liver 
oils, and egg yolks. Other nutritional sources of vitamin D are fortified foods. In Canada, 
cow's milk and margarine must be fortified with vitamin D. Goat's milk, plant-based 
beverages (e.g. soy beverages), and some orange juices are permitted to be vitamin D 
fortified. When vitamin D is added to foods, it must appear on the nutrition facts table. 
Cheese and yogurt can be made with vitamin D-fortified milk. However, the final product 
does not contain as much vitamin D as fluid milk alone. Fluid milk is a major dietary 
source of vitamin D in Canada because it is a commonly-consumed food. [3] [4] 
 
 
 

 
1 Hydroxylation is a chemical process that introduces a hydroxyl group (-OH) into an organic compound 
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Food sources high* in vitamin D (*at least 50 IU of vitamin D or 25% DV per serving)2 

 Serving size 
International units 
(IU) of vitamin D 

% Daily value 
(DV)  

Sockeye salmon, canned 75 g 630 315 

Rainbow trout, baked 75 g 570 285 

Pink salmon, canned 75 g 435 220 

Sockeye or pink salmon, baked 75 g 395 200 

Arctic char, boiled 75 g 300 150 

Atlantic herring, baked 75 g 160 80 

Sardines, canned in tomato sauce 75 g 145 70 

Evaporated milk, canned, undiluted 125 mL 105 50 

Milk – homo, 2%, 1%, skim 250 mL 105 50 

Milk powder 24 g 105 50 

Unsweetened soy beverage, fortified with 
vitamin D 

250 mL 85 40 

Unsweetened almond or rice beverage, 
fortified with vitamin D 

250 mL 85 40 

Atlantic mackerel, baked 75 g 80 40 

Egg yolks, cooked 2 65 30 

Plain yogurt, fortified with vitamin D 175 mL 65 30 

Anchovies, canned with oil 75 g 50 25 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
2 Vitamin D – website dated 2020 
https://www.toronto.ca/community-people/health-wellness-care/health-programs-advice/eating-well-with-
canadas-food-guide/vitamin-d/  
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Daily recommended intake (DRI) for vitamin D3 

DRIs* for Vitamin D 

Age group 
Recommended dietary allowance 
(RDA) per day 

Tolerable upper intake level 
(UL) per day 

Infants 0-6 months 400 IU (10 mcg) ◘ 1000 IU (25 mcg) 

Infants 7-12 months 400 IU (10 mcg) ◘ 1500 IU (38 mcg) 

Children 1-3 years 600 IU (15 mcg) 2500 IU (63 mcg) 

Children 4-8 years 600 IU (15 mcg) 3000 IU (75 mcg) 

Children and Adults 
9-70 years 

600 IU (15 mcg) 4000 IU (100 mcg) 

Adults > 70 years 800 IU (20 mcg) 4000 IU (100 mcg) 

Pregnancy & Lactation 600 IU (15 mcg) 4000 IU (100 mcg) 

* The DRIs for vitamin D are based on maintaining skeletal health and have been set using the 
assumption that sun exposure is minimal. 
◘ Adequate Intake rather than Recommended Dietary Allowance.  

 
The DRIs for vitamin D are based on the U.S. Institute of Medicine’s (IOM) review of the 
Dietary Reference Intakes (DRIs) for vitamin D and calcium report released on 
November 30, 2010. The review was jointly commissioned and funded by the U.S. and 
Canadian governments. The IOM report states that there is no additional health benefit 
associated with vitamin D or calcium intakes above the level of the new Recommended 
Dietary Allowance (RDA). Health Canada reminds Canadians that total nutrient intake 
should remain below the level of the new Tolerable Upper Intake Level (UL) to avoid 
possible adverse effects. 
 
Health Canada continues to recommend that people over the age of 50 years take a 
daily vitamin D supplement of 400 International Units (IU) (equivalent to 10 
micrograms). [3] 
 
Osteoporosis Canada recommends healthy adults between 19–50 years of age, 
including pregnant or breastfeeding women, require 400 – 1,000 IU daily. Those over 50 
or those younger adults at high risk (e.g. with osteoporosis, multiple fractures, or 
conditions affecting vitamin D absorption) should receive 800 – 2,000 IU daily. [5] 

 
3 Vitamin D and Calcium: Updated Dietary Reference Intakes – website dated July 28, 2020 
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/vitamins-minerals/vitamin-
calcium-updated-dietary-reference-intakes-nutrition.html  
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Vitamin D via sun exposure  
Many people meet at least some of their vitamin D requirements through sun 
exposure. However, the season, time of day, cloud cover, smog, and sunscreen use are 
factors that can affect the amount of UVB received and thus vitamin D synthesis. 
Additional factors include time spent outdoors, distance from the equator, amount of 
skin exposed to sunlight, and skin pigmentation (those with darker skin pigment, or 
more melanin, absorb less of the sun's ultraviolet rays). The body's ability to produce 
vitamin D from the sun also declines with age. For example, a person aged 70 makes, 
on average, 25% of the vitamin D that a 20-year-old makes when exposed to the same 
amount of sunlight. 
 
Some expert bodies and vitamin D researchers suggest that approximately 5–30 
minutes of sun exposure, particularly between 10 a.m. and 4 p.m., either daily or at 
least twice a week to the face, arms, hands, and legs without sunscreen usually leads to 
sufficient vitamin D synthesis. UVB radiation does not penetrate glass, so exposure to 
sunshine indoors through a window does not produce vitamin D. 
 
But despite the importance of the sun for vitamin D synthesis, limiting skin exposure to 
sunlight and UV radiation from tanning beds is prudent. UV radiation is a carcinogen, 
and UV exposure is the most preventable cause of skin cancer. Federal agencies and 
national organizations advise taking photoprotective measures to reduce the risk of skin 
cancer, including using sunscreen with a sun protection factor (SPF) of 15 or higher, 
whenever people are exposed to the sun. [1] [3] [4] [6] [7] 
 
Vitamin D status 
Serum concentration of 25-hydroxy-vitamin-D (25(OH)D) is the best indicator of vitamin 
D status. It reflects total vitamin D input from food, supplements, and sun exposure. 
There is considerable discussion surrounding the serum concentrations of 25(OH)D 
associated with optimal health. Optimal serum concentrations of 25(OH)D for bone and 
general health have not been established because they are likely to vary by stage of 
life, by race and ethnicity, and with each physiological measure used. In addition, 
although 25(OH)D levels rise in response to increased vitamin D intake, the relationship 
is nonlinear. [1]     
 
The U.S. Institute of Medicine expert committee has stated that its review of the data 
suggests that relative to bone health: 
 People are at risk of vitamin D deficiency (rickets or osteomalacia4) at serum 

25(OH)D concentrations <30 nmol/L. Some are potentially at risk for inadequacy at 
levels ranging from 30–50 nmol/L. 

 Practically all people are sufficient at levels ≥50 nmol/L 
 There may be reason for concern at serum concentrations >125 nmol/L [3] 
 

 
4 Osteomalacia - a condition in adults in which bones become soft and deformed because of insufficient 
calcium and phosphorus. Usually caused by inadequate dietary vitamin D, insufficient sunlight, or a 
problem with the way the body uses vitamin D. Symptoms include bone pain and muscle weakness. 
When the condition occurs in children, it is called rickets. Also called adult rickets. 
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Vitamin D deficiency 
Vitamin D deficiency can develop when intakes are lower over time than recommended 
levels, exposure to sunlight is limited, the kidneys cannot convert 25(OH)D to its active 
form, or absorption of vitamin D from the digestive tract is inadequate. Diets low in 
vitamin D are more common in people who have milk allergy or lactose intolerance and 
those who consume an ovo-vegetarian or vegan diet. 
 
In children, vitamin D deficiency is manifested as rickets, a disease characterized by a 
failure of bone tissue to become properly mineralized, resulting in soft bones and 
skeletal deformities. In addition to bone deformities and pain, severe rickets can cause 
failure to thrive, developmental delay, hypocalcemic seizures, tetanic spasms, 
cardiomyopathy, and dental anomalies. 
 
Prolonged exclusive breastfeeding without vitamin D supplementation can cause rickets 
in infants. Food fortification, dietary supplementation with cod liver oil, and increased 
use of vitamin D fortified infant formula led to a decrease in rickets over the decades.  
However, the incidence of rickets is increasing globally, even in the United States, 
Canada, Australia, and Europe, especially among immigrants from African, Middle-
Eastern, and Asian countries. Possible explanations for this increase include genetic 
differences in vitamin D metabolism, dietary preferences, and reduced UVB exposure 
due to sun avoidance measures (such as sunscreen and clothing, including for cultural 
reasons) and other modern lifestyle factors. 
 
In adults and adolescents, vitamin D deficiency can lead to osteomalacia, in which 
existing bone is incompletely or defectively mineralized during the remodelling process, 
resulting in weak bones. Signs and symptoms of osteomalacia are similar to those of 
rickets and include bone deformities and pain, hypocalcemic seizures, tetanic spasms, 
and dental anomalies.  
 
Further, several studies have demonstrated an association with vitamin D deficiency 
and adverse pregnancy outcomes, including preeclampsia and gestational diabetes. 
Research has demonstrated a link between 25(OH)D levels and diabetes, and revealed 
a higher frequency of vitamin D deficiency in people with type 1 diabetes mellitus 
(T1DM) compared with healthy individuals. Vitamin D deficiency has been strongly 
associated with various health outcomes, including all-cause mortality. [1] [8] [9] 
 
Reasons for vitamin D deficiency 
Factors that can lead to inadequate vitamin D status include: 
 Breastfed infants – human milk alone, without vitamin D supplementation, does not 

ordinarily enable infants to meet vitamin D requirements because human milk 
provides less than 0.6 to 2.0 mcg/L (25 to 78 IU/L) 

 Older age – skin’s ability to synthesize vitamin D declines with age, older adults may 
spend less time outdoors and have inadequate vitamin D dietary intakes  

 Limited sun exposure – e.g. immobilized patients, homebound individuals, people 
who wear long robes, dresses, or head coverings, and individuals with occupations 
that limit sun exposure (e.g. shift work) 
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 Darker skin – greater amounts of the pigment melanin in the epidermal layer of the 
skin, which results in darker skin, reduces the skin’s ability to produce vitamin D from 
sunlight 

 Conditions that impact fat absorption – vitamin D is fat soluble, i.e., its absorption 
depends on the gut’s ability to absorb dietary fat. Fat malabsorption is associated 
with cystic fibrosis, celiac disease, Crohn’s disease, ulcerative colitis, and some 
forms of liver disease. Further, people with these conditions might limit their intake or 
not eat certain foods, e.g. dairy products (many of which are fortified with vitamin D). 

 Obesity – children and adults with a body mass index (BMI) of 30 or more have 
lower serum 25(OH)D levels than nonobese individuals. Obesity does not affect the 
skin’s capacity to synthesize vitamin D. However, greater amounts of subcutaneous 
fat sequester more of the vitamin. Thus, obese people might need greater intakes of 
vitamin D to achieve 25(OH)D levels similar to those of people with normal weight. 

 Gastric bypass surgery – individuals who have undergone gastric bypass surgery 
can become vitamin D deficient because part of the upper small intestine, where 
vitamin D is absorbed, is bypassed, and vitamin D that is mobilized into the 
bloodstream from fat stores might not raise 25(OH)D to adequate levels over time  

 Prolonged hospitalizations – especially ICU patients 
 Insufficiency or failure of organs involved in vitamin D metabolism – e.g. individuals 

with chronic renal failure and on hemodialysis, renal transplant recipients affected 
with liver disease or after liver transplantation [1] [9] 

 
Vitamin D testing 
Individuals with vitamin D deficiency or who are concerned with their vitamin D level, 
can speak with their healthcare provider about vitamin D supplements and having their 
serum levels tested. Note however, that as of December 1, 2010, the Ontario Health 
Insurance Plan (OHIP) only covers the cost of vitamin D testing for people with the 
following medical conditions: 
 Osteoporosis and Osteopenia 
 Rickets 
 Malabsorption Syndromes 
 Renal Disease 
 Individuals on medications that affect vitamin D metabolism [10] 
 
Vitamin D status of Canadians 
As per the Canadian Health Measures Survey data collected from August 2009 to 
November 2011: 
 Just over two-thirds of Canadians (68%) had blood concentrations of vitamin D over 

50 nmol/L, a level sufficient for bone health for most people. About 32% of 
Canadians were below 50 nmol/L, with 10% of this group classified as vitamin D 
deficient (i.e. below 30 nmol/L). 

 Children aged 3 to 5 had the highest rates above 50 nmol/L (89%), while the 20- to 
39-year-olds had the lowest (59%). 
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 A minority of Canadians (34%) took a supplement containing vitamin D, but a larger 
percentage of those taking supplements were above 50 nmol/L (85%), compared 
with non-supplement users (59%). More females (41%) took supplements than 
males (28%) 

 About 40% of Canadians were below 50 nmol/L in winter, compared with 25% in the 
summer. 

 On average, females had a higher concentration of vitamin D in their blood than 
males. [7] 

 
Vitamin D toxicity 
Excess amounts of vitamin D are toxic. Because vitamin D increases calcium 
absorption in the gastrointestinal tract, vitamin D toxicity results in marked 
hypercalcemia5, hypercalciuria6, and high serum 25(OH)D levels. Hypercalcemia can 
lead to nausea, vomiting, constipation, muscle weakness, neuropsychiatric disturbances 
(e.g. difficulty in concentration, confusion, apathy, drowsiness, depression), pain, loss of 
appetite, dehydration, polyuria, polydipsia7, and kidney stones. In extreme cases, 
vitamin D toxicity causes renal failure, calcification of soft tissues (calcinosis) throughout 
the body (including in coronary vessels, heart valves, kidneys, and lungs), cardiac 
arrhythmias, and even death.  
 
Vitamin D toxicity has been caused by consumption of dietary supplements that: 
 contained excessive vitamin D amounts due to manufacturing errors,  
 were taken inappropriately or in excessive amounts, or  
 were incorrectly prescribed by healthcare providers  
 
Having a long half-life in the tissues, vitamin D accumulation due to excessive intake 
lasts up to 18 months, and may cause chronic toxic effects such as nephrocalcinosis,8 
following hypercalcemia and hypercalciuria.  
 
There are endogenous causes of hypervitaminosis D, such as increased production of 
1,25(OH)2D as part of granulomatous disorders or lymphomas. 
 
Note that excessive sun exposure does not cause vitamin D toxicity. However, 
individuals should not try to increase vitamin D production by increasing their exposure 
to sunlight because of the increased risk of skin cancer. [1] [9] [11] 
 
 
 
 
 
 

 
5 Hypercalcemia - higher than normal levels of calcium in the blood 
6 Hypercalciuria - excess calcium in the urine 
7 Polydipsia – excessive thirst  
8 Nephrocalcinosis - a disorder in which there is too much calcium deposited in the kidneys 
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Drug interactions with vitamin D supplements9  
Vitamin D supplements may interact with several types of medications. Individuals 
taking these and other medications on a regular basis should discuss their vitamin D 
intakes and status with their healthcare providers. Examples of medications that can 
interact with vitamin D supplements include: 
 Orlistat – the weight-loss drug orlistat (e.g. Xenical, alli), together with a reduced-fat 

diet, can reduce the absorption of vitamin D from food and supplements, leading to 
lower 25(OH)D levels. 

 Statins – statin medications reduce cholesterol synthesis. Because endogenous 
vitamin D is derived from cholesterol, statins may also reduce vitamin D synthesis. In 
addition, high intakes of vitamin D, especially from supplements, might reduce the 
potency of atorvastatin (e.g. Lipitor), lovastatin (e.g. Altoprev, Mevacor), and 
simvastatin (e.g. FloLipid, Zocor), because these statins and vitamin D appear to 
compete for the same metabolizing enzyme. 

 Steroids – corticosteroid medications, such as prednisone (e.g. Deltasone, Rayos, 
Sterapred), are often prescribed to reduce inflammation. These medications can 
reduce calcium absorption and impair vitamin D metabolism. 

 Thiazide diuretics – thiazide diuretics (e.g. Hygroton, Lozol, Microzide) decrease 
urinary calcium excretion. The combination of these diuretics with vitamin D 
supplements (which increase intestinal calcium absorption) might lead to 
hypercalcemia, especially among older adults and individuals with compromised 
renal function or hyperparathyroidism. [1] 

 Anticonvulsants – anticonvulsants phenobarbital and phenytoin (e.g. Dilantin) 
increase the breakdown of vitamin D and reduce calcium absorption 

 Calcipotriene – vitamin D should not be combined with this topical psoriasis drug 
(e.g. Dovonex) since it may increase the risk of hypercalcemia 

 Cholestyramine – this weight-loss drug (e.g. Prevalite) can reduce vitamin D 
absorption 

 Digoxin – high doses of vitamin D can cause hypercalcemia, which increases the 
risk of fatal heart problems with digoxin (e.g. Lanoxin).  

 Diltiazem – high doses of vitamin D with this blood pressure drug (e.g. Cardizem, 
Tiazac) can cause hypercalcemia, which might reduce the drug's effectiveness. 

 Stimulant laxatives – long-term use of high doses of stimulant laxatives can reduce 
vitamin D and calcium absorption. 

 Verapamil – high doses of vitamin D with this blood pressure drug (e.g. Verelan, 
Calan) can cause hypercalcemia, which might reduce the drug's effectiveness. [12] 

 
Systemic health and vitamin D 
Vitamin D promotes calcium absorption in the gut and maintains adequate serum 
calcium and phosphate concentrations to enable normal bone mineralization and to 
prevent hypocalcemic tetany.10  It is also needed for bone growth and bone remodelling 

 
9 Note this list is not exhaustive 
10 Hypocalcemic tetany – involuntary contraction of muscles, leading to cramps and spasms 
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by osteoblasts and osteoclasts. Without sufficient vitamin D, bones can become thin, 
brittle, or misshapen. Vitamin D sufficiency prevents rickets in children and 
osteomalacia in adults. Together with calcium, vitamin D also helps protect older adults 
from osteoporosis. 
 
Bone health also depends on support from the surrounding muscles to assist with 
balance and postural sway and thereby reduce the risk of falling. Vitamin D is also 
needed for the normal development and growth of muscle fibers. In addition, inadequate 
vitamin D levels can adversely affect muscle strength and lead to muscle weakness and 
pain. 
 
Some studies suggest that adequate vitamin D may have benefits, such as lowering the 
risk of breast and colorectal cancer, cardiovascular disease in men, and multiple 
sclerosis. However, the research supporting these benefits of vitamin D is still 
inconclusive. 
 
Vitamin D has other roles in the body, including reduction of inflammation as well as 
modulation of such processes as cell growth, neuromuscular function, and glucose 
metabolism. Vitamin D can regulate adaptive (acquired) and innate immune responses 
and helps to prevent overexpression of inflammatory cytokines. To date, it is known that 
the vitamin D receptor activation can regulate the expression of more than 900 genes, 
many of which are involved in innate and adaptive immunity. Accumulating evidence 
has shown that insufficient vitamin D levels may lead to dysregulation of immune 
responses, and thus contribute to autoimmune diseases. Further, it is an important 
mediator in aggregation of leukocytes, formation of local inflammation, and anti-bacterial 
and antiviral responses in innate immunity. Vitamin D deficiency has been linked to an 
increase in the risk of initiation and development of viral and bacterial infections. 
 
Many genes encoding proteins that regulate cell proliferation, differentiation, and 
apoptosis are modulated in part by vitamin D. Many tissues have vitamin D receptors, 
and some convert 25(OH)D to 1,25(OH)2D. 
 
The effect of vitamin D on the lungs due to its immunomodulant, anti-inflammatory, and 
anti-infective role has been illustrated in patients with community-acquired infections, 
acute respiratory failure, as well as in lung transplantation recipients. Significant benefits 
have also been shown in adults and children with asthma, and for the prevention of 
respiratory tract infections, particularly in severe vitamin D deficiency. 
 
A 2017 meta-analysis of individual patient data from 11,321 participants in 25 
randomised controlled trials showed that vitamin D supplementation protected against 
acute respiratory tract infections and that patients with very low (<25 nmol/L) serum 25-
hydroxyvitamin D concentrations (a marker of vitamin D status) gained the most benefit. 
 
Other roles of vitamin D have been recently discovered, such as stimulation of insulin 
production, effects on myocardial contractility, prevention of inflammatory bowel disease 
(IBD), and promotion of thyroid-stimulating hormone (TSH) secretion. 
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In 2019, two Cochrane analyses on vitamin D and pregnancy were published. They 
suggested that vitamin D supplementation may reduce gestational diabetes, low 
birthweight, preeclampsia, and the risk of severe postpartum haemorrhage. But, a 
higher than currently recommended dose appeared to have no additional benefit except 
for possible further reduction of gestational diabetes.  
 
Sepsis, a complication of severe infection, is characterized by signs of systemic 
inflammation expressed with failure of organs often remote from the site of the initial 
infection. Patients with sepsis have high mortality and lower circulating levels of vitamin 
D. Studies have shown the correlation between vitamin D deficiency and severe 
infections and sepsis. In addition, it has been confirmed that vitamin D is an important 
mediator in the immune system and its inhibitory role in sepsis pathogenesis. These 
findings were corroborated by the significant reduction of IL-1β and IL-6, which play 
important roles in the early inflammatory response. [1] [7] [9] [13] [14] [15] [16] [17] [18]  
 
Oral health and vitamin D 
Vitamin D deficiency is associated with oral diseases and has been linked with a higher 
risk of tooth defects, caries, periodontitis and dental treatment failures. For example, 
vitamin D plays a key role in bone and tooth mineralization. Vitamin D deficiency 
compromises odontogenesis, resulting in a hypomineralized dentition susceptible to 
fracture and caries lesions.  
 
Inadequate vitamin D status can impact periodontal health. Vitamin D concentrations 
have been associated with higher periodontal destruction, severity of periodontitis, and 
higher tooth loss. In otherwise healthy patients, lower levels of vitamin D were also 
associated with periodontitis. Research has shown that individuals with vitamin D 
adequacy experienced 20% less bleeding on probing and less gingival inflammation 
than those with vitamin insufficiency. Thus, a sufficient serum level of vitamin D is 
necessary for the maintenance of periodontal health. 
 
The influence of vitamin D supplementation was studied in both nonsurgical and 
surgical periodontal treatments. Vitamin D and calcium supplementation showed 
moderate positive effects on periodontal health after nonsurgical periodontal treatment. 
Further, baseline vitamin D deficiency negatively influenced periodontal surgery 
outcomes, even when supplementation was used to compensate for low levels.  
 
Vitamin D may play a key role in tooth movement during orthodontic treatment. Animal 
models have shown that local application of vitamin D results in faster tooth movement. 
Further studies have demonstrated vitamin D deficiency in animal models causes a 
slower rate of tooth movement, and consequent treatment delay or complications. 
Future studies in humans are needed to determine if vitamin D deficiency has a 
clinically significant effect on tooth movement and if vitamin D supplementation during 
orthodontic treatment improves the formation and resorption in alveolar bone 
remodelling during orthodontic tooth movement. 
 
Vitamin D may play an important function in the onset and progression of certain oral 
cancers. Vitamin D deficiency is more common in patients with oral neoplastic lesions. 
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For example, vitamin D deficiency was associated with increased risk of squamous cell 
carcinoma of the esophagus, oral, and pharyngeal cancers. This relationship was most 
pronounced among heavy smokers and heavy consumers of alcohol. 
 
The maintenance of appropriate 25(OH)D levels has shown to be associated with better 
oral development and general health and should be considered to ensure oral health.  
However, further studies are required to determine definitive conclusions and potential 
clinical guidelines. Additionally, 25(OH)D levels need to be verified before the treatment 
of any oral conditions to assure successful treatment outcomes. [19]  
 
COVID-19 and vitamin D 
Panfili et al. (2020) conducted a literature review on the immunomodulatory role of 
vitamin D. The authors concluded that vitamin D supplementation might play a role in 
the prevention and/or treatment of SARS-CoV-2 infection disease, by modulating the 
immune response to the virus both in the adult and pediatric population. [14] 
 
Meltzer et al. (2020) conducted a single-center, retrospective cohort study to examine 
whether the last vitamin D status before COVID-19 testing was associated with COVID-
19 test results. Of the 489 patients with prior vitamin D testing, those who were vitamin 
D deficient had a 1.77 times higher risk of contracting COVID-19. The authors noted 
that vitamin D deficiency may be associated with many other COVID-19 risk factors, 
including age, obesity, diabetes, and chronic illness. Their statistical analysis included 
adjustments for many of these, but potential remained for residual confounding factors. 
Their findings suggest that deficient vitamin D status was associated with increased 
COVID-19 risk. However, randomized trials are needed to confirm whether vitamin D 
affects COVID-19 risk. [20] 
 
Castillo et al. (2020) conducted a small pilot randomized clinical study in a university 
hospital setting in Spain. The study involved 76 patients hospitalized with COVID-19 
infection. All the patients received a combination of hydroxychloroquine (400 mg every 
12 h on the first day, and 200 mg every 12 h for the following 5 days) and azithromycin 
(500 mg orally for 5 days) as per the hospital protocol. The patients were randomized 
into two groups on the day of admission to take oral calcifediol (0.532 mg) or not. 
Calcifediol was used because it can rapidly increase serum 25(OH)D concentration. 
Patients in the calcifediol treatment group continued with oral calcifediol (0.266 mg) on 
day 3 and 7, and then weekly until discharge or ICU admission. Of the 50 patients 
treated with calcifediol, one required admission to ICU (2%), none died, and all were 
discharged without complications. Of the 26 untreated patients, 13 required ICU (50%), 
and 2 died. The authors concluded that administration of a high dose of calcifediol 
significantly reduced the need for ICU treatment of patients requiring hospitalization due 
to COVID-19 infection. [21] 
 
Benskin (2020) conducted a literature review to examine the preliminary evidence that 
COVID-19 risk and severity is increased by vitamin D deficiency. The author found that 
research presenting primarily biological plausibility evidence support the assertions that 
vitamin D sufficiency increases resistance to viral infections and helps prevent many 
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symptoms of severe COVID-19 that results in fatalities. The literature shows that vitamin 
D deficiency can also explain many of the major risk factors. For example, children were 
found to have lower vitamin D deficiency rates, which may explain the mystery of why 
children under the age of 10 seem relatively protected. Further, males, the elderly, body 
mass index of 30 or higher (obesity), and people with naturally melanin-rich skin are 
especially vulnerable to both vitamin deficiency and COVID-19 severity.  
 
The author concluded that the evidence strongly suggests that vitamin D deficiency is 
an easily modifiable risk factor and correcting it is potentially life-saving. Furthermore, 
the evidence supports recommending 2,000 IU (50 mcg) vitamin D daily for at-risk teens 
and adults, which is well within safe limits and might dramatically reduce COVID-19 
fatalities. Additionally, encouraging weight loss through increased activity and structured 
programs can serve to improve vitamin D levels. Studies show that exercise increases 
serum vitamin D levels, even when indoors, perhaps by triggering release of vitamin D 
stored in fat. [22]  
 
Moozhipurath et al. (2020) published research in October 2020 in the journal Scientific 
Reports to examine the relation of UVB radiation, as measured by ultraviolet index 
(UVI), with the number of COVID-19 deaths. The results of their study demonstrate that 
a one-unit increase in UVI is associated with a 1.2 percentage points decline in daily 
growth rates of cumulative COVID-19 deaths as well as a 1.0 percentage points decline 
in the daily growth rates of case fatality rate. The authors concluded that they found a 
significant negative association between UVI and COVID-19 deaths, indicating evidence 
of the protective role of UVB in mitigating COVID-19 deaths. If confirmed via clinical 
studies, then the possibility of mitigating COVID-19 deaths via sensible sunlight 
exposure or vitamin D intervention would be very beneficial. [23] 
 
Hernández et al. (2020) from the University Hospital Marques de Valdecilla in 
Santander, Spain looked at the vitamin D levels of patients admitted to hospital for 
COVID-19 infection. For their study, 216 hospitalized patients’ vitamin D levels were 
compared to those of control group of 197 people of similar age and sex from a 
population-based cohort in the same geographical area. Of the 216 hospitalized 
patients, 19 who had been taking oral vitamin D supplements for more than three 
months before their admissions were analyzed as a separate group.  
 
The researchers found that 82% of the patients hospitalized with COVID-19 (who were 
not taking supplements) were vitamin D deficient, while 47% of the control group had 
the same deficiency. The study also noted that vitamin D levels were especially lower in 
men with COVID-19 compared to women. However, despite the high frequency of 
vitamin D deficiency in patients hospitalized for COVID-19, the researchers did not find 
an association between circulating levels of 25(OH)D and the severity of SARS-CoV-2 
infection, such as the need for ICU admission, mechanical ventilation, or even death. 
 



 

 
Disclaimer: This document is educational and not intended to provide clinical advice nor should it be used as a replacement for professional 
dental or medical advice. Dental hygienists are encouraged to consult with CDHO practice advisors and refer to CDHO guidelines. Dental 
hygienists are responsible for the decisions they make and for the consequences associated with those decisions. © ODHA 

Page 13 of 19 
 

The authors noted that the group of hospitalized patients who had been taking oral 
supplements prior to admission had slightly more favourable outcomes than those who 
did not take supplements before they were admitted to hospital, including lower ferritin 
levels, a decreased need for the immunosuppressive drug tocilizumab, and lower ICU 
admissions. The study found that patients with a vitamin D deficiency also had raised 
serum levels of inflammatory markers, such as ferritin and D-dimer. The study’s authors 
acknowledged their research does not show that vitamin D deficiency is a risk factor for 
contracting the disease. [24] 
 
Take home messages  
Vitamin D is essential for good health, especially musculoskeletal health. Many people 
have low blood levels of vitamin D, especially in winter or if confined indoors, because 
summer sunshine is the main source of vitamin D for most. Thus, maintaining RDI of 
vitamin D via supplements and eating foods that provide vitamin D is particularly 
important for those with limited exposure to sunlight. However, vitamin D intakes greater 
than the upper limit of 4000 IU (100 µg) per day may be harmful and should be avoided 
unless under the medical or clinical advice by a qualified healthcare professional. 
 
Multiple factors associated with low vitamin D levels are also associated with COVID-19 
infection and severity, e.g. older age, high BMI, darker skin, and comorbidities (e.g. 
diabetes). Also, people with low vitamin D levels are at higher risk for serious outcomes 
in COVID-19. 
 
The role of vitamin D in the response to COVID-19 infection could be twofold. First, 
vitamin D supports production of antimicrobial peptides in the respiratory epithelium, 
thus making infection with the virus and development of COVID-19 symptoms less 
likely. Second, vitamin D might help to reduce the inflammatory response to infection 
with SARS-CoV-2. Deregulation of this response, especially of the renin-angiotensin 
system, is characteristic of COVID-19 and degree of overactivation is associated with 
poorer prognosis. Vitamin D is known to interact with a protein in this pathway, the 
angiotensin-converting enzyme 2 (ACE2), which is also exploited by SARS-CoV-2 as an 
entry receptor. While SARS-CoV-2 downregulates expression of ACE2, vitamin D 
promotes expression of this gene. [25] [26] 
 
Micronutrients, such as vitamins D, are critical for a well-functioning immune system 
and play a vital role in promoting health and nutritional well-being. However, currently 
there is no official guidance on the use of micronutrient supplements as a treatment of 
COVID-19. 
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