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Learning Outcomes

• Review vitamin D function, values, and sources

• Examine the impact of vitamin D deficiency in ENT disorders



Vitamin D

• Member of steroid nuclear hormone family – secosteroid
• Essential nutrient to sustain health
• 2 categories of physiological effects

– Skeletal: calcium and magnesium metabolism
– Non-Skeletal: immune functions, inflammation, anti-

oxidation, antifibrosis, inhibitory effects of many 
kinds of malignancies

• 5 forms of vitamin D – 2 dominant
– D3=cholecalciferol
– D2=ergocalciferol



Biosynthesized 
or

absorbed through dietary ingestion



Vitamin D levels
• Many different methods and criteria

– National Academy of Medicine (IOM)
• Sufficient = 20-40 ng/ml

– National Osteoporosis Foundation
– International Osteoporosis Foundation minimum 30 ng/ml
– American Geriatric Society
– Endocrine Society prefers 40-60 ng/ml

• Usually looking at optimal concentration for skeletal health
• Serum 25 hydroxyvitamin D (calcidiol) [25(OH)D]

– Deficiency = < 20 ng/ml
– Insufficiency = 21-29 ng/ml
– Sufficient = > 30 ng/ml



Vitamin D Toxicity

• Insufficient data to determine safe upper limits

• Risk of toxicity when > 100 ng/ml
– Signs:

• Hypercalcuria
• Hypercalcemia



Vitamin D Deficiency



Deficiency Risk Factors

Fiscaletti, M, Stewart, P, & Munns, CF. (2017). The 
importance of vitamin D in maternal and child health: a 
global perspective. Public Health Reviews, 28:19.



What's better – supplements or sunshine?

• Supplements and sunshine are functionally the same
• Supplements may be preferred to reduce the risk of skin cancer from excess sun 

exposure

• Sun exposure (>20 –30 minutes around noon daily) versus oral vitamin D3 (500 IU/d) 
in 8 week randomized placebo-controlled clinical trial of VDD adults
– More participants in supplement group (54.2%) achieved 25OHD concentrations > 20ng/ml at 

week 8 than sun exposure group (12.2%) versus control (4.3%)
(Hee-Kyung Joh et al, 2020. Clinical Nutrition, 39: 727-736)



Intake/Supplementation

• D3 (cholecalciferol) recommended over D2 (ergocalciferol)
• Dosing and frequency not well established
• In those with normal absorption:

– Every 100 units (2.5 mcg) of D3 increases serum 25(OH)D by 0.7 - 1.0 ng/ml
– Larger increments allowed for those with lower baseline
– Increments decline when serum 25(OH)D > 40 ng/ml

• For deficient (<12 ng/ml) -- 50,000 iU weekly for 6-8 weeks then 800 iU/d **
• For insufficient (12 – 20 ng/ml) -- 800-1000 iU/d **
• For sufficient (20 – 30 ng/ml) -- 600-800 iU/d for maintenance

– No follow up after starting supplementation when > 30 ng/ml

**monitor every 3-4 months



Special Group Considerations

• Pregnancy
– Optimal serum unknown but at least 20 ng/ml
– NAM recommends 600 iU/d

• Most prenatal vitamins contain 400 iU
– ACOG: 1000-2000 iU/d is safe and may be necessary for 25(OH)D > 30 ng/ml

• Malabsorption
– Individualized supplementation
– Severe liver disease—may need treatment with vitamin D metabolites

• Chronic Kidney Disease
– If GFR > 30, then same recommendations as normal renal function
– If GFR < 30, calcitriol production may be low

• Concern for secondary hyperparathyroidism
• Endocrinology involvement



Dawson-Hughes, B. (2022). Vitamin D deficiency in adults: Definition, clinical manifestations, and treatment. 
UpToDate, Mulder, JE (Ed), UpToDate, Waltham, MA. (Accessed July 6, 2022).



Vitamin D Deficiency & Other Diseases

• Diabetes
– D combines with receptors on islet Beta cells in pancreas

• Increases insulin sensitivity
• Inhibits inflammatory factors

• Cardiovascular Disease
– Vitamin D receptors in heart and CV system regulate expression of many genes
– Metabolites act on many parts of CV function
– Endothelial cells affected
– Anticoagulant activity

• Cancer
– <20 ng/ml 25(OH)D associated with 30-50% increases risk of cancers and higher mortality
– Vitamin D binding protein (VDBP) link



VDBP & Cancer

Rozmus, D, Ciesielska, A, Plominski, J, Grzybowski, R, Fiedorowicz, E, Kordulewska, N, Savelkoul, H, Kostyra, E, Cieslinska, A. (2020). Vitamin D binding 
protein (VDBP) and its gene polymorphisms—The risk of malignant tumors and other diseases. International Journal of Molecular Sciences, 21, 7822.



Vitamin D & 
Immune System

Immunomodulatory 
activity



Bacteria Specific Disease

• Vitamin D has direct antimicrobial and antibiofilm activity
– Klebsiella pneumoniae
– Escherichia coli
– Mycobacterium tuberculosis
– Heliobacter pylori

• Strep specific activity by Vitamin D
– Enhances neutrophil killing of S. pneumoniae
– Promotes secretion of antimicrobial peptides
– Induces anti-inflammatory activity
– Inhibits biofilm formation



Vitamin D Deficiency & Tonsillitis

• Vitamin D deficiency may increase 
adenotonsillar hypertrophy via inadequate 
regulation of immune system

• Vitamin D . . .
-inhibits proliferation of activated lymphocytes
-reduces production of inflammatory cytokines
-promotes development of regulatory T-cells

Fibla, J & Caruz, A. (2010). Vitamin D & HIV infection. Soluble Factors 

Mediating Innate Immune Responses to HIV Infection, 111-144.



Vitamin D Deficiency & Tonsillitis

• Retrospective, cross-sectional study
– Children 4-12 yo
– Symptoms for at least a year
– OSA tool determined moderate to large 

impact on QOL
– Serum 25(OH)D level

• Results:
– 52.3% deficient
– 71.4% insufficient

Shin, etal. (2018). Is there an association between vitamin D deficiency and adenotonsillar
hypertrophy in children with sleep-disordered breathing? BMC Pediatrics, 18, 196.



Vitamin D & Sinonasal Disease
• Correlation between Vitamin D deficiency and inflammation in NP patients
• Disease severity determined by SNOT 20 and CT scans

– Median SNOT 20 score w/ polyposis=48 [moderate to severe NP disease]
– Median CT score was 11 [mild to moderate NP disease]

• Obtained vitamin D and hs-CRP levels

• Results:
– Strong negative correlation between D and hs-CRP
– Severity of nasal polyps (SNOT 20) correlated negatively w/ D levels & positively w/ hs-CRP
– Weak negative correlation for image staging and D
– Weak positive correlation for image staging and hs-CRP

• Conclusions:
– Significant systemic inflammation with lowered 25(OH)D in patients with NP
– D supplementation might reduce systemic inflammation

Chandrakar etal.(2020). 25-Hydroxyl Vitamin D Deficiency in Nasal 
Polyposis. International Archives of Otorhinolaryngology, 24(3):308.



Vitamin D & Sinonasal Disease

• Triple-blinded, placebo controlled clinical trial investigating effects of oral vitamin d3 
on recurrence of polyposis after FESS

• 40 CRSwNP patients
• Routine postoperative treatment for all
• Treatment group= 4000 iU/d for 1 month
• SNOT22 & Meltzer endoscopic grading done at postoperative months 1,3, & 6

Hashemian, F. etal. (2020). Effects of vitamin D supplementation on recurrence of nasal 
polyposis after endoscopic sinus surgery. Iranian Journal of Otorhinolaryngology, 32(1).



Vitamin D & Sinonasal Disease

Hashemian, F. etal. (2020). Effects of vitamin D supplementation on recurrence of nasal 
polyposis after endoscopic sinus surgery. Iranian Journal of Otorhinolaryngology, 32(1).



Vitamin D Inner ear

Buki, B, etal. (2019). The price of immune responses and the role of 
vitamin D in the inner ear. Otology & Neurotology, 40(6): 701-709.



Vitamin D & BPPV
Association of impaired calcium metabolism & BPPV development
• Decreased bone mineral density observed more frequently in persons with BPPV than 

healthy controls
• Estrogen plays vital role in otoconia maintenance and development of BPPV
• Lower serum vitamin D associated with development of BPPV
• Vitamin D supplementation may reduce further BPPV attacks in persons with 

subnormal levels



Vitamin D & BPPV

RCT of 35 patients with VDD & BPPV
• Control group treated w/ repositioning maneuvers
• Treatment group also supplemented
• Dizziness Handicap Index (DHI) at

Diagnosis then at 6-12 months
• Results:

– Mean D level 18.5 ng/ml 26.2 ng/ml
– Initial DHI mean scores similar
– After supplementation:

• DHI reduced in treatment group
(10 + 9)

• DHI reduced in control group
(36 + 9)

Sanchez, JM, etal. (2022). Therapeutic effect of the corrections of vitamin D deficiency in 
patients with benign paroxysmal positional vertigo—A randomized clinical trial. 
International Archives of Otorhinolaryngology. DOI: 10.1055/s-0041-1730992

https://doi.org/10.1055%2Fs-0041-1730992
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