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CASE REPORT

Vitamin D is well known for its role in bone health and immune 
regulation, playing a role in cell differentiation, proliferation, and 
apoptosis. Vitamin D deficiency also has been associated with  
various forms of nonscarring hair loss. We describe a notable case 
of nonscarring alopecia associated with only vitamin D deficiency 
in which vitamin D replacement therapy helped promote hair 
regrowth. We also discuss diagnosis, prevention, and treatment of 
vitamin D deficiency. 
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V itamin D receptors are found in every cell of the 
body and have been shown to play a role in bone, 
neural, and cardiovascular health; immune regula-

tion; and possibly cancer prevention via the regulation of 
cell differentiation, proliferation, and apoptosis.1 Although 
it is controversial, vitamin D deficiency has been associated 
with various forms of nonscarring hair loss,2-4 including 
telogen effluvium, androgenetic alopecia, and alopecia 
areata. We describe a notable case of nonscarring alopecia 
associated with vitamin D deficiency in which vitamin D 
replacement therapy promoted hair regrowth. 

Case Report
An otherwise healthy 34-year-old black woman pre-
sented to the Hair and Nail Clinic at the University of 

Pittsburgh Medical Center (Pittsburgh, Pennsylvania) for 
evaluation of progressive hair loss of 4 years’ duration that 
began shortly after her fourth child was born. Although 
she denied any history of excessive shedding, she stated 
that she used to have shoulder-length hair and somehow 
it had become extremely short without shaving or cutting 
the hair (Figure 1). Her current medications included a 
progestin intrauterine device and biotin 10 mg once daily, 
the latter of which she had taken for several months for 
the hair loss without any improvement. 

On physical examination, the patient was noted to have 
diffusely thinning, short, brittle hair. Trichoscopy was notable 
for hairs of varying diameters, with some fractured at the 
level of the follicular ostia but no yellow dots at the follicular 
openings or exclamation point hairs. No scarring or ery-
thema was seen on the scalp. The patient refused several of 
our team’s recommendations for scalp biopsy due to needle 
phobia. A hair growth window was made that showed good 
regrowth at 2 weeks after the initial presentation. Initial 
blood work revealed a total serum 25-hydroxyvitamin D 
level of 12 ng/mL (optimal, >30 ng/mL). Complete blood 
cell count, hormonal panel, zinc level, iron level, and thyroid 
studies were all normal. 

The patient was started on vitamin D3 replacement 
therapy 50,000 IU once weekly for 4 weeks followed by 
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PRACTICE POINTS
•  The evaluation of vitamin D levels is important in the 

management of nonscarring alopecia.
•  Vitamin D deficiency can present as nonscarring  

alopecia not associated with alopecia areata, andro-
genetic alopecia, or telogen effluvium.
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1000 IU once daily for 6 months. No other topical or sys-
temic treatments were administered for the nonscarring 
alopecia. At a follow-up visit 6 months later, the patient’s 
vitamin D level was 36 ng/mL, and she had noticeable 
hair regrowth (Figure 2). At this time, the diagnosis of 
nonscarring alopecia associated with vitamin D deficiency 
was made. 

Comment
Vitamin D is a fat-soluble vitamin that can be obtained 
via sun exposure, food sources (eg, fish, vitamin D–fortified 
foods), and direct supplementation.5 It has been estimated 
that nearly 1 billion individuals worldwide6 and approxi-
mately 41.6% of US adults are vitamin D deficient.7 
Certainly not all of these individuals will present with 
alopecia, but in patients with hair loss, we suggest that 
vitamin D deficiency is an important factor to consider. 
Risk factors for vitamin D deficiency include older age, 
obesity, darker skin types, residence in northern latitudes, 
and malabsorption syndromes.7

Pathogenesis—Vitamin D is thought to play a role in the 
normal initiation and completion of the hair cycle as well 
as the differentiation of the follicular and interfollicular 

epidermis. The vitamin D receptor (VDR) is thought to 
induce the development of mature anagen hairs via the 
canonical WNT-β-catenin and hedgehog signaling path-
ways.8 In the absence of VDRs, the stem cells in the bulge 
of the hair follicle have an impaired ability to replicate, 
and as a result, VDR-deficient mice have shown near-total 
hair loss.9-12 We propose that vitamin D deficiency can not 
only be a trigger for hair loss but also can perpetuate hair 
loss and poor regrowth. 

Diagnosis and Prevention of Vitamin D Deficiency—In the 
skin, 7-dehydrocholesterol is converted to previtamin D3  
via UVB light, followed by subsequent conversion to vita-
min D3. Dietary sources are in the form of either vitamin D2  
or D3, both of which are converted in the liver to 
25-hydroxyvitamin D, the major circulating metabolite. 
In the kidneys, 25-hydroxyvitamin D is then converted 
to 1,25-dihydroxyvitamin D, the biologically active form. 

FIGURE 1. Diffusely thinning, short, brittle hair of 4 years’ duration in a 
vitamin D–deficient woman (A and B).

FIGURE 2. At 6-month follow-up, the patient had noticeable hair 
regrowth following vitamin D supplementation and 1000 IU once daily 
maintenance (A and B).
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Paradoxically, serum levels of 1,25-dihydroxyvitamin D  
can be normal or high in the setting of vitamin D defi-
ciency; therefore, serum total 25-hydroxyvitamin D is the 
best way to assess a patient’s vitamin D status.5,13 

The optimal serum 25-hydroxyvitamin D level is  
controversial. Recommendations range between 20 to  
40 ng/mL14 and 30 to 50 ng/mL.13,15,16 Vitamin D levels 
higher than 50 ng/mL have been correlated with an 
increased risk of bone fractures and certain cancers.16-18 
Vitamin D toxicity usually is noted in serum levels 
greater than 88 ng/mL; symptoms of toxicity include 
hypercalcemia, nausea, vomiting, and muscle weak-
ness. For nondeficient patients, the National Academy 
of Medicine (formerly the Institute of Medicine) recom-
mended an upper limit of 4000 IU daily.14 The optimal 
dose in preventing vitamin D deficiency ranges from  
600 to 1000 IU daily.13-15

Treatment of Vitamin D Deficiency—In the setting of 
vitamin D deficiency, the amount required for repletion 
often is dependent on each individual’s ability to absorb 
and convert to 25-hydroxyvitamin D. Typically every  
100 IU of vitamin D correlates with a 0.7 to 1.0 ng/mL 
increase in serum 25-hydroxyvitamin D levels.19 There 
are multiple dosing regimens used to achieve the desired 
serum 25-hydroxyvitamin D levels in deficient patients. 
One recommendation from the Endocrine Society is  
50,000 IU once weekly for 6 to 8 weeks (single doses 
>50,000 IU typically are not recommended due to 
increased risk for toxicity), followed by 600 to 1000 IU 
once daily in children and 1500 to 2000 IU once daily in 
adults thereafter.13 In patients with vitamin D deficiency,  
reassessment of serum 25-hydroxyvitamin D levels is 
recommended after 3 to 4 months of treatment, and 
adjustments to the repletion regimen should be made as 
needed.15,16 Generally, vitamin D3 is recommended over 
vitamin D2 due to enhanced efficacy in raising serum 
25-hydroxyvitamin D levels.20

Vitamin D Deficiency in Alopecia—Although most 
recommendations are given in the interest of opti-
mizing bone health, in the setting of alopecia, we set a 
similar serum 25-hydroxyvitamin D goal of greater than 
30 ng/mL. We recommend treatment with vitamin D3 and 
practice the following repletion protocol: 50,000 IU once 
weekly for 4 weeks, followed by 1000 IU once daily for 
at least 8 weeks for serum 25-hydroxyvitamin D lev-
els less than 20 ng/mL. For serum hydroxyvitamin D  
levels between 20 and 29 ng/mL, we recommend  
1000 IU once daily for at least 12 weeks. We recheck  
blood levels again in 3 months. If levels fail to normalize, 
we will refer the patient to endocrinology. If levels return 
to normal, we transition to a daily multivitamin with vita-
min D (400–800 IU) once daily and refer the patient back  
to the primary care physician for long-term monitoring. 
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