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Clinical Question
What is the best treatment regimen for vitamin D deficiency?
Evidence-Based Answer
Cholecalciferol (vitamin D3) supplementation should be used for vitamin D repletion because it may be more effective in
preventing nonvertebral fractures. (Strength
of Recommendation [SOR]: B, based on
subgroup analysis of randomized controlled
trials [RCTs].) Cholecalciferol produces
higher serum 25-hydroxyvitamin D levels
than ergocalciferol (vitamin D2). Vitamin D
therapy may be given daily or weekly with
equal effectiveness; the dosage depends on
the degree of deficiency. (SOR: C, based on
an RCT and cohort study.) The cumulative dosage is more important than dosing
frequency, so the choice of daily, weekly, or
monthly dosing can be based on patient preference. (SOR: C, based on an RCT.) Vitamin
D levels should be rechecked after three
months to ensure adequate response. (SOR:
C, based on an observational study.)
Evidence Summary
There is no consensus on an adequate vitamin
D level, but most experts recommend a level
greater than 30 ng per mL (74.88 nmol per L)
for optimal musculoskeletal and metabolic
health.1 However, a report from the Institute
of Medicine states that a level greater than
20 ng per mL (49.92 nmol per L) is sufficient.2
Exposure to sunlight corrects some deficiencies, but adequate dosing depends on latitude,
skin pigmentation, and age.1
TYPE OF SUPPLEMENTATION

A meta-analysis of nine RCTs evaluated
33,265 patients older than 65 years who took

vitamin D supplements or placebo (14,470
patients received 482 to 770 IU of cholecalciferol daily, and 2,038 received 800 to 1,000 IU
of ergocalciferol daily).3 After 12 to 84 months
of follow-up, cholecalciferol supplementation
was associated with a significant reduction in
nonvertebral fractures (relative risk [RR] =
0.77; 95% confidence interval [CI], 0.70 to
0.85), but ergocalciferol supplementation was
not (RR = 0.90; 95% CI, 0.71 to 1.15).
An RCT of 32 women 66 to 97 years of age
who were deficient in vitamin D (levels of
less than 25 ng per mL [62.4 nmol per L])
compared a single dose of cholecalciferol
(300,000 IU) with an equivalent single dose
of ergocalciferol.4 At 30 days, vitamin D
levels in the cholecalciferol group increased
by 47.8 ± 7.3 ng per mL (119.31 ± 18.22 nmol
per L) compared with 17.34 ± 4.78 ng per mL
(43.28 ± 11.93 nmol per L) in the ergocalciferol group (P < .001).
ROUTE OF ADMINISTRATION

In the same RCT of 32 vitamin D–deficient
participants who received 300,000 IU of cholecalciferol, oral administration increased
25-hydroxyvitamin D levels by 47.8 ± 7.3 ng
per mL (119.31 ± 18.22 nmol per L) compared with 15.9 ± 11.3 ng per mL (39.69 ±
28.20 nmol per L) with intramuscular cholecalciferol administration (P < .001).4 A small
cohort study of 17 patients showed a 50 percent increase in serum vitamin D levels (independent of dosage) when the supplement was
taken with a fatty meal as opposed to on an
empty stomach or with a small meal.5
DOSAGE

A review of two RCTs on vitamin D repletion
concluded that daily oral dosages of 1,160 to
2,200 IU (depending on the degree of defi-
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Clinical Inquiries
Table 1. Cholecalciferol Dosages for Vitamin D Repletion
Daily oral dosage (IU)
Initial serum 25-hydroxyvitamin D
level (ng per mL [nmol per L])

Based on
Heaney 1*

8 to < 16 (19.97 to < 39.94)

2,200

16 to ≤ 24 (39.94 to < 59.90)
24 to 32 (59.90 to 79.87)

1,800
1,160

Based on van Groningen, et al. 6*
1,875 to 2,750 (based on 40 × [75–initial serum 25-hydroxyvitamin D level
in nmol per L] × body weight in kg)
750 to 1,875
Up to 750

*—Estimated dosages needed over eight weeks to achieve a serum 25-hydroxyvitamin D level greater than 30 ng per mL (74.88 nmol per L) in a
person weighing 154 lb (70 kg).
Information from references 1 and 6.

ciency) are needed to reach and maintain serum levels
greater than 30 ng per mL1 (Table 11,6). A prospective
cohort study of 208 vitamin D–deficient patients 18 to
88 years of age found that, based on body weight and
degree of deficiency, almost equivalent dosages of cholecalciferol were needed to produce a serum level greater
than 30 ng per mL.6
An RCT of 48 women 73 to 89 years of age compared
daily (1,500 IU), weekly (10,500 IU), and monthly
(45,000 IU) cholecalciferol repletion therapy with the
same cumulative dose of 90,000 IU over two months.7
At two months, there was no significant difference
among groups in the final vitamin D level (33.2 ± 8.5 ng
per mL [82.87 ± 21.22 nmol per L], 29.2 ± 8.9 ng per mL
[72.88 ± 22.21 nmol per L], and 37.1 ± 10.3 ng per mL
[92.60 ± 25.71 nmol per L], respectively). A second RCT
of 338 older adults receiving cumulative doses equivalent to 600 IU of cholecalciferol per day for more than
four months found that mean serum vitamin D levels
were greatest with daily dosing compared with weekly
and monthly dosing (69.9 ng per mL [174.47 nmol
per L], 67.2 ng per mL [167.73 nmol per L], and 53.1 ng
per mL [132.54 nmol per L], respectively; P < .001
in all groups).8 However, the authors concluded that
there was likely no clinical significance between daily
and weekly dosing, and that the lower cumulative dose
may have accounted for the differences between dosing
intervals.
RECHECKING VITAMIN D LEVELS

An RCT of 61 men and women 32 to 50 years of age who
were randomized to 1,000 IU or 4,000 IU of vitamin D
daily found that levels peaked at three months, regardless
of dosage.9
Recommendations from Others
The Endocrine Society recommends that adults who are
deficient in vitamin D receive 50,000 IU of ergocalciferol
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or cholecalciferol weekly for eight weeks, based on a
study of 38 patients who received ergocalciferol.10
Copyright Family Physicians Inquiries Network. Used with permission.
Address correspondence to Dana Neutze, MD, PhD, at dana_neutze@
unc.med.edu. Reprints are not available from the authors.
Author disclosure: No relevant financial affiliations to disclose.
REFERENCES
1. Heaney RP. The vitamin D requirement in health and disease. J Steroid
Biochem Mol Bio. 2005;97(1-2):13-19.
2. Ross AC, Taylor CL, Yaktine AL, Del Valle HB; Committee to Review
Dietary Reference Intakes for Vitamin D and Calcium; Institute of Medicine. Dietary reference intakes for calcium and vitamin D. http://www.
nap.edu/openbook.php?record_id=13050&page=8. Accessed April
10, 2012.
3. Bischoff-Ferrari HA, Willett WC, Wong JB, et al. Prevention of
nonvertebral fractures with oral vitamin D and dose dependency:
a meta-analysis of randomized controlled trials. Arch Intern Med.
2009;169(6):551-561.
4. Romagnoli E, Mascia ML, Cipriani C, et al. Short and long-term variations in serum calciotropic hormones after a single very large dose of
ergocalciferol (vitamin D2) or cholecalciferol (vitamin D3) in the elderly.
J Clin Endocrinol Metab. 2008;93(8):3015-3020.
5. Mulligan GB, Licata A. Taking vitamin D with the largest meal improves
absorption and results in higher serum levels of 25-hydroxyvitamin D.
J Bone Miner Res. 2010;25(4):928-930.
6. van Groningen L, Opdenoordt S, van Sorge A, Talting D, Giesen A, de
Boer H. Cholecalciferol loading dose guideline for vitamin D-deficient
adults. Eur J Endocrinol. 2010;162(4):805-811.
7. Ish-Shalom S, Segal E, Salganik T, Raz B, Bromberg IL, Vieth R. Comparison of daily, weekly, and monthly vitamin D3 in ethanol dosing protocols for two months in elderly hip fracture patients. J Clin Endocrinol
Metab. 2008;93(9):3430-3435.
8. Chel V, Wijnhoven H, Smit JH, Ooms M, Lips P. Efficacy of different
doses and time intervals of oral vitamin D supplementation with or
without calcium in elderly nursing home residents. Osteoporos Int.
2008;19(5):663-671.
9. Vieth R, Chan PC, MacFarlane GD. Efficacy and safety of vitamin D3
intake exceeding the lowest observed adverse effect level. Am J Clin
Nutr. 2001;73(2):288-294.
10. Holick MF, Binkley NC, Bischoff-Ferrari HA, et al.; Endocrine Society.
Evaluation, treatment, and prevention of vitamin D deficiency: an Endocrine Society clinical practice guideline [published correction appears in
J Clin Endocrinol Metab. 2011;96(12):3908]. J Clin Endocrinol Metab.
2011;96(7):1911-1930. ■

www.aafp.org/afp

Volume 87, Number 4

◆

February 15, 2013

