
types of skin cancer and photoaging of the skin [3, 4].

Therefore, there is a difficult trade-off between sufficient ex-

posure to UVB to produce the minimal amount of vitamin D

necessary for bone and global health, and the cumulative risks

of skin damage. Many dermatologists recommend an absolute

minimal exposure to sunlight for high-risk groups such as

infants and young children and only occasional short exposure

for adults with a fair skin (Fitzgerald score 1–3). In addition,

several groups avoid sunlight because of religious or cultural

reasons or because of personal preference. This leads to a high

frequency of vitamin D deficiency in several risk groups such

as most Muslims and in the large majority of elderly subjects

around the world. Finally, migration of people with a dark skin

to areas with a much more limited sunshine are prone to vita-

min D deficiency due to the mismatch between their darker

skin color (and consequently higher needs for UVB light to

produce vitamin D) and sunlight exposure [5].

For all these reasons, modest and even severe vitamin D

deficiency is widely prevalent around the world. Based on

extensive literature overviews of vitamin D status around the

world [6], about 7% of the world population is severely vita-

min D deficient (serum 25OHD below 25/30 nmol/l (10/

12 ng/ml)) and 37% has serum 25OHD concentrations below

50 nmol/l (20 ng/ml) and thus suffers from mild vitamin D

deficiency (Table 1). Severe vitamin D deficiency is very rare

in Africa but high in the Middle East and Gulf states as well as

in Northern China andMongolia. However, also about 13% of

adults in Europe have severe vitamin D deficiency [7–15]

(Table 1). Others consider that the optimal vitamin D status

requires 25OHD concentrations above 75 nmol/l (30 ng/ml),

implying that more than half (88%) of the world population

[6] would be vitamin D deficient. In any case, there is now a

general consensus that a better vitamin D status is necessary to

improve both bone and general health [16, 17]. Similarly, a

good vitamin D status is essential for optimal efficacy of

antiresorptive treatments [18, 19]. Governmental and scientif-

ic societies’ recommendations and/or clinical guidelines also

endorse such policy [20].
There are not a large number of strategies to correct vitamin

D deficiency. First, one could recommend a higher regular

exposure to sunlight or artificial UVB light as this was the

natural solution during the evolution of mammals and

humans. However, due to much longer life expectancy of

modern humans (over the last two centuries) and the well-

documented oncogenic character of UVB light, such strategy

may well create more problems than solutions and cannot be

recommended. Moreover, safe exposure to sunlight, such as

only short (5–30 min depending on season, latitude, and skin

type) exposure of sufficient skin areas, is difficult to explain

and to implement in real-life situations. Increasing the dietary

intake of vitamin D by higher consumption of food items with

high natural vitamin D content is not a real option either as

there is no sufficient oily fish in the oceans of the world to

cover the needs of the world population. Increasing the food

content of specific food items by special strategies (such as

increasing vitamin D or 25OHD content of eggs or meat,

UVB irradiation of mushrooms) is still in an early phase of

exploration and thus not proven to be feasible, practical, and

economically viable on a very large scale.

Supplementation of food with vitamin D or using vitamin

D supplements is therefore the most widely used strategy to

improve the vitamin status. Cholecalciferol and ergocalciferol

are the most widely used compounds and the relative use of

both products depends on historical or practical reasons

(ergocalciferol being the most widely used product in North

America and cholecalciferol most frequently used in Europe).

There is extensive discussion about the relative potency of

both compounds whereby there is growing consensus that

daily use of ergocalciferol is largely equipotent to daily use

of cholecalciferol but intermittent use of ergocalciferol is

much less efficient than intermittent cholecalciferol [21, 22].

Nevertheless, some well-performed comparative studies re-

veal that even daily supplementation with ergocalciferol

added to either biscuits or juice is only about 70% as potent

as cholecalciferol in raising serum 25OHD in vitamin D-

deficient adults [23].25-Hydroxyvitamin D (25OHD) is present in low concen-

trations in some natural food products and the use of modern

assay technology has led to a reappraisal that 25OHD may be

present in some foods and thereby (slightly) increase the over-

all biological Bvitamin D-like^ activity of several food items

such an egg or meat [24].

Table 1 Selective overview of mean serum 25OHD concentrations in

adults around the worldSerum 25OHD (nmol/l)

< 25/30
< 50

World overview [6]

6.7%
37%

USA: NHANES 2010 data [7] (> 12 years)
6.7%

26%

EU countries (adults) [8]

13%
40%

Middle East/N Africa [9]
Iran and Jordan

~ 50%
90%

US elderly men (MrOs) [10]

2.9%
26%

European adult men (EMAS) [11]

7.9%
41%

Postmenopausal osteoporotic women [12]
4.1%

28%

5 continents—25 countries
Australia [13]Adult women (< 60 years) in wintertime

Queensland (27° S)

7.1%
41%

Geelong (38° S)

7.9%
37%

Tasmania (67° S)

13%
67%

African countries [14]

< 0.1%
7.0%

China [15]

~ 72%
~ 37%

Mongolia [9]

~ 50%
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Abstract
Modest and even severe vitamin D deficiency is widely prevalent around the world. There is consensus that a good vitamin D

status is necessary for bone and general health. Similarly, a better vitamin D status is essential for optimal efficacy of

antiresorptive treatments. Supplementation of food with vitamin D or using vitamin D supplements is the most widely used

strategy to improve the vitamin status. Cholecalciferol (vitamin D3) and ergocalciferol (vitamin D2) are the most widely used

compounds and the relative use of both products depends on historical or practical reasons. Oral intake of calcifediol (25OHD3)

rather than vitamin D itself should also be considered for oral supplementation. We reviewed all publications dealing with a

comparison of oral cholecalciferol with oral calcifediol as to define the relative efficacy of both compounds for improving the

vitamin D status. First, oral calcifediol results in a more rapid increase in serum 25OHD compared to oral cholecalciferol. Second,

oral calcifediol is more potent than cholecalciferol, so that lower dosages are needed. Based on the results of nine RCTs

comparing physiologic doses of oral cholecalciferol with oral calcifediol, calcifediol was 3.2-fold more potent than oral chole-

calciferol. Indeed, when using dosages ≤ 25 μg/day, serum 25OHD increased by 1.5 ± 0.9 nmol/l for each 1 μg cholecalciferol,

whereas this was 4.8 ± 1.2 nmol/l for oral calcifediol. Third, oral calcifediol has a higher rate of intestinal absorption and this may

have important advantages in case of decreased intestinal absorption capacity due to a variety of diseases. A potential additional

advantage of oral calcifediol is a linear dose-response curve, irrespective of baseline serum 25OHD, whereas the rise in serum

25OHD is lower after oral cholecalciferol, when baseline serum 25OHD is higher. Finally, intermittent intake of calcifediol

results in fairly stable serum 25OHD compared with greater fluctuations after intermittent oral cholecalciferol.
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Introduction
The majority of vitamin D comes from endogenous produc-

tion in the skin during exposure to sunlight (UVB 290–

315 nm), whereas dietary vitamin D intake is low in most

areas of the world. In a large European study, the median oral

intake was well below 5 μg/day in most countries apart for the

Scandinavian countries (due to the habitual high consumption

of oily fish and/or cod liver oil) [1]. In North America, the

mean intake of vitamin D is slightly higher than in Europe

because of large-scale supplementation of a variety of food

items with ergocalciferol or cholecalciferol [2]. The UVB

light responsible for the production of vitamin D is also onco-

genic due to DNA damage. Cumulative DNA damage of the

epidermal layers of the skin is ultimately a risk factor for all
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El DÉFICIT DE VITAMINA D tiene una amplia prevalencia, 
afectando a millones de personas a nivel mundial1

El 37% de la población mundial manifiesta déficit leve de vitamina D (25-OH-D< 50 nmol/l (20 ng/ml)1

En Europa, el 13% de los adultos sufre déficit grave de vitamina D (25-OH-D< 25-30 nmol/l (10-12 ng/ml)1

El déficit de VITAMINA D tiene consecuencias graves para la salud ósea y del  
sistema músculo-esquelético1

Es necesario mantener un nivel adecuado de VITAMINA D para mejorar la salud  
general y la salud ósea1

La estrategia más empleada para mejorar los niveles de  VITAMINA D consiste en 
administrar suplementos de vitamina D, siendo los más comunes colecalciferol 
(Europa) y ergocalciferol (EEUU)1

Un nivel de vitamina D bajo incrementa el riesgo de:
 resorción ósea 
 osteoporosis 
 caídas y fracturas

 La eficacia de los tratamiento antirresortivos depende de un buen nivel de VITAMINA D  
   (25-OH-D> 75 nmol/l o>30 ng/ml)1

 Su absorción es buena pero incompleta en personas sanas (~79%), reduciéndose 
notablemente en pacientes con malabsorción intestinal1

 La administración de dosis diarias crecientes de estos suplementos no produce un 
incremento lineal de los niveles plasmáticos de 25-OH-D1

 Su eficacia depende de la hidroxilación de la vitamina D en el hígado, que puede alterarse 
debido a interacciones farmacológicas, enfermedad hepática u otras causas1 

VENTAJAS DE CALCIFEDIOL FRENTE A  
COLECALCIFEROL EN LA SUPLEMENTACIÓN  
DE LA VITAMINA D1

C O N C L U S I O N E S
CALCIFEDIOL ORAL ES LA ALTERNATIVA  
   VÁLIDA MÁS FAVORABLE PARA PREVENIR  
       O TRATAR EL DÉFICIT DE VITAMINA D  
             A CUALQUIER EDAD1

1. RAPIDEZ
Calcifediol no requiere metabolización en el hígado, por lo que incrementa los niveles 
plasmáticos de 25-OH-D con más rapidez que colecalciferol1

3. ABSORCIÓN INTESTINAL

4. ABSORCIÓN INTESTINAL
La ingesta de dosis crecientes de calcifediol produce un incremento lineal de los niveles 
plasmáticos de 25-OH-D, con independencia de los niveles basales1

5. VIDA MEDIA LARGA
Los niveles plasmáticos de 25-OH-D permanecen estables aunque se realice un uso intermitente 
de calcifediol ya que su vida media es larga (2-3 semanas)1

2. POTENCIA
En el análisis comparativo de 8 estudios 
controlados aleatorizados, utilizando una o 
múltiples dosis de colecalciferol y calcifediol 
en diferentes grupos de población (con o sin 
déficit de vitamina D), la potencia media 
de calcifediol (4,76 nmol/l) fue 3,11 
veces mayor que la potencia media de 
colecalciferol (1,53 nmol/l)1
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CALCIFEDIOL COLECALCIFEROL

 Eficacia ~93% en personas sanas, no se 
reduce en malabsorción1

 Transporte directo a través la circulación 
portal1

 Eficacia ~79% en personas sanas, se reduce 
si  hay malabsorción1

 Absorción mediada por proteínas1

 Transporte por sistema linfático1

 La absorción y el metabolismo del calcifediol son más rápidos y eficientes, con 
independencia de los niveles basales de 25-OH-D1

 La dosis-respuesta de el calcifediol es linear y más potente, por lo que se necesitan  
dosis menores1

 El calcifediol tiene una tasa de absorción intestinal mayor y mayor biodisponibilidad,  
 lo cual supone una ventaja para pacientes con malabsorción intestinal1

Incremento de 25-OH-D

Creada a partir de Quesada-Gomez JM & Bouillon R 2018.
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