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Abstract

Introduction: in recent years, there has been considerable interest in vitamin D, both regarding its physiological aspects
and its deficiency, the need for supplementation, recommended doses, and even the type of metabolite that should be used.

Material and methods: given the lack of universally accepted criteria among all scientific societies and the significant
heterogeneity observed in clinical practice regarding these issues, we conducted a survey of a sample of 698 doctors in
Spain from the specialties of Primary Care, Internal Medicine, Rheumatology, Traumatology, Endocrinology, Gynecology,
and Geriatrics to understand their opinions on various aspects of vitamin D management.

Results: there is a notable disparity in the responses to the 8 questions related to their usual clinical practice, both in the

Keywords: likelihood of requesting a vitamin D determination and in how it is prescribed.
;/l:tr?/r:;.ns?)énish Conclusion: finally, the recommendations of the expert panel that developed the survey and analyzed its results are
doctors. presented.
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INTRODUCTION

The significant role of vitamin D in the prevention
and treatment of clinical conditions, both skeletal and
extraskeletal, as well as chronic diseases, along with
the high prevalence of its deficiency worldwide, in-
cluding developed countries with high solar exposure
like Spain (1), has led to an increase in the demand
for its analysis in recent years, both nationally and
internationally (2-6). Additionally, there has been an
increase in the prescription of vitamin D treatments (4-
8). However, there is no unanimous consensus among
medical societies, which provide different guidelines
and recommendations depending on the degree of
deficiency and the patient’s profile (9-14), nor is there
consensus on the optimal level of vitamin D, evaluated
by the serum level of 25-hydroxyvitamin D (25[OH]D)
(2,15,16), with ongoing debate about the cutoff val-
ue for defining deficiency, insufficiency, or overdose
(17,18). Ultimately, although the decision on how to
manage vitamin D deficiency is left to the health care
professional’s discretion, the determinants and char-
acteristics of vitamin D prescription in routine clinical
practice have been poorly investigated.

With this study, we aimed to evaluate the knowledge
and prescription characteristics of vitamin D in the
routine clinical practice of healthcare professionals in
Spain and to assess whether there are differences in
management among the various related specialties:
Primary Care, Internal Medicine, Endocrinology, Trau-
matology, Gynecology, Rheumatology, and Geriatrics.
To achieve this, we conducted a national survey with
specific questions on the diagnosis, treatment, and
monitoring of vitamin D deficiency.

MATERIALS AND METHODS

We conducted a non-interventional study based on an
online quantitative survey from September through
November 2022.

PARTICIPANTS

Medical specialists in Primary Care, Internal Medicine,
Rheumatology, Traumatology, Endocrinology, Gyne-
cology, or Geriatrics who practiced in the public or
private national health care system and had, at least,
1 year of experience in managing patients with vita-
min D deficiency. To participate, they were required to
sign a consent form for the study.
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QUESTIONNAIRE AND DATA MINING

The questionnaire included 8 closed-ended questions
(some with multiple-choice options) on the diagnosis,
treatment, and monitoring of vitamin D deficiency
(Table 1). This questionnaire was designed and agreed
upon by a group of expert physicians in bone mineral
metabolism and the specialties included in this study.
Sociodemographic characteristics of the participants
(specialty, age, gender, practice setting, and location)
were also collected.

Health care professionals who met the inclusion crite-
ria were contacted through a database of healthcare
professionals (OneKey, IQVIA). Those who agreed to
participate in the study accessed the questionnaire
through the CAWI-NET platform.

The study was conducted in full compliance with the
protocol, the principles established in the Declaration
of Helsinki (19), the clinical practice guidelines on good
pharmacoepidemiological practice, and quality proce-
dures, and in compliance with relevant clinical practice
guidelines on the treatment and protection of personal
data. The study protocol was approved by Hospital Uni-
versitario Puerta de Hierro de Majadahonda Research
Ethics Committee in Madrid, Spain (47/770284.9/22).

SAMPLE SIZE

Considering the universe of specialists, with a 95 %
confidence level (p = q = 50 %), and the goal of not
exceeding a 10 % sampling error in any of the consult-
ed specialties, a total of 698 surveys were required: 110
in Primary Care, 100 in Internal Medicine, 98 in Endo-
crinology, 100 in Traumatology, 100 in Gynecology, 95
in Rheumatology, and 95 in Geriatrics. The representa-
tiveness of all geographical regions of the country was
ensured. The national distribution by autonomous com-
munities (ACs) was made proportionally to the universe
under study. Subsequently, a geographical division into
5 zones (north, northeast, center, east, and south) was
made for the corresponding subgroup analysis.

STATISTICAL ANALYSIS

All participants were identified with an anonymized
code. Incomplete questionnaires were invalidated and
replaced until the total sample of 698 was reached. No
imputation of missing values was performed for any
variable.

Both the number of cases and the percentage were

used to describe categorical variables. The mean,
standard deviation, median, quartiles (Q1 and Q3),
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Q1. In your routine clinical practice, how relevant do you consider
the identification of vitamin D deficiency states to be?

A. Very relevant

B. Slightly relevant
C. Not relevant at all
D. DK/DA

Q2. If you decided to request a lab test for vitamin D levels...:

A. | could do it without any problem

B. I could do it with difficulty, requiring justification and filling out forms
C. I could not do it even if | wanted to

D. DK/DA

Q3. When dealing with a patient who presents risk factors for vita-
min D deficiency, when do you measure 25(0OH) vitamin D levels to
initiate treatment?

A. Always, to verify vitamin D deficiency before starting treatment

B. Never. | treat suspected vitamin D deficiency without measuring 25(0OH)

blood levels

C. Occasionally, depending on clinical circumstances or the metabolite being

used
D. DK/DA
Q4. At what levels of 25(0OH)D do you consider vitamin D deficiency | A. <30 ng/mL
to be treated? B. <20 ng/mL
C. <10 ng/mL
D. DK/DA
Q5. What levels of 25(0H)D would you consider risky for adverse A. > 50 ng/mL
effects due to excess vitamin D activity (e.g., hypercalcemia, B. > 60 ng/mL
hypercalciuria, etc.)? C.>90 ng/mL
D. DK/DA

Q6. Which of the following doses do you usually use? You may select
multiple options:

A. Calcifediol 0.266 mg/month

B. Calcifediol 0.266 mg/biweekly

C. Calcifediol 0.266 mg/weekly

D. Cholecalciferol 25,000 IU/month
E. Cholecalciferol 25,000 IU/biweekly
F. Cholecalciferol 25,000 IU/weekly
G. Cholecalciferol 50,000 IU/weekly
H. DK/DA

Q7. Do you think it is necessary to monitor vitamin D levels after
starting treatment?

A. Only with calcifediol

B. Only with cholecalciferol
C. With either of the two
D. With neither of the two
E. DK/DA

Q8. If monitoring 25(OH)D levels, how often do you request a
follow-up after the initial measurement?

A. Around 4 months

B. Around 6 months

C. Between 6 and 12 months

D. I do not request follow-up tests
E. DK/DA

DK/DA: does not know/does not answer.

minimum, and maximum were used to express contin-
uous variables (age).

We conducted a descriptive analysis for the overall
sample, as well as for each specialty. A comparative
analysis was conducted between specialties, as well as
between all specialties and Primary Care using the chi-

| Rev Osteoporos Metab Miner 2024;16(2):33-47 |

square test. Within each specialty, sub-analyses were
performed using the same methodology based on de-

mographic characteristics: age (< 40 years / > 40 years),

gender, practice setting, and geographic location. Sta-
tistical analysis was performed using the Gandia Barb-
Win program. A p-value < 0.05 was considered statis-

tically significant.
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RESULTS

A total of 698 health care professionals successfully
completed the survey and were included in the analy-
sis. Table Il shows the participants’ sociodemographic
characteristics. The participants’ mean (standard devi-
ation) age was 42 years (10.4), 56 % of whom were
women, with some variations depending on the spe-
cialty. A total of 66.9 % practiced exclusively in the
public sector, 7.4 % in the private sector, and 25.7 %
in both sectors.

The answers to each question asked to respondents
are shown in figure 1 and table Il for the overall sam-
ple and broken down by specialties, respectively.

M. J. GOMEZ DE TEJADA ROMERO ET AL.

Most specialists surveyed stated that identifying states
of vitamin D hypovitaminosis was very relevant (over-
all, 81 %). This consideration was significantly lower
in Primary Care (72 %), Traumatology (69 %), and Gy-
necology (69 %) vs the other specialties (86 % up to
92 %) (p < 0.05).

Almost all professionals can request an analysis to deter-
mine 25(0OH)D levels without restriction (overall, 95 %).
Primary Care stands out as the specialty with the most
difficulty in performing this determination: 12 % could
do so with difficulty, while 1 % indicated they could not
(p < 0.05 compared to other specialties).

Most specialties typically measure vitamin D levels be-
fore initiating treatment (always, 74 %; occasionally,
23 %; and never, 3 %).

Table II.
Primary | Internal . L
c Medici Endocrinology | Traumatology | Gynecology | Rheumatology | Geriatrics
are edicine
(n =98) (n =100) (n =100) (n =95) (n =95)
(n=110) | (n=100)

Age 47.0[10.3] 39.3[8.4] 40.8 [9.7] 40.0 [9.0] 37.8[9.3] 42.1[10.7] 47.0 [11.0]
< 40 years 30 % 67 % 52 % 54 % 71 % 50 % 28 %
> 40 years 70 % 33% 48 % 46 % 29 % 51 % 72 %

Gender
Female 59 % 58 % 60 % 25 % 78 % 60 % 52 %
Male 41 % 42 % 40 % 75 % 22 % 40 % 48 %

Sector
Public 87 % 72 % 66 % 48 % 55 % 73 % 65 %
Private 6 % 6 % 1% 4 % 14 % 4 % 7%
Mixed 7% 22 % 22 % 48 % 31 % 23 % 27 %

Data are express as n (%) or mean [standard deviation].

| Around 4 and 6 months |
i 1% i
7% 28 %
47 %
30 %
81% 74 %
95 % 43 %
o 45 %
19 %
5 % Al 6% * o Bl

P1. Relevance of identifying P2. Request for analytical P3. Measurement of 25(0H) P4. 25(0H)D values P5. Risk levels of 25(0H) P7. Need to monitor Vitamin P8. Frequency of follow-

vitamin D deficiency states determination of vitamin D vitamin D levels to start for treating vitamin D D due to excess vitamin D levels after starting up requests after initial

levels treatment deficiency D (e.g., hypercalcemia, treatment determination [monitoring
hypercalciuria) 25(0H)D levels]

I Very relevant Il Could do it without any problem Il Always I <30 ng/mL I > 50 ng/mL Il Only with calcifediol Il Around 4 months

Bl Somewhat relevant Bl Could do it with difficulty Bl Never B <20 ng/mL BN > 60 ng/mL B Only with cholecalciferol Bl Around 6 months
Not relevant Could not do it even if wanted to Sometimes <10 ng/mL > 90 ng/m With either one Between 6 and 12 months

DK/DA DK/DA DK/DA B8 With neither one B Do not request follow-up controls
DK/DA DK/DA
I
66 % 68 % 85 % 57 % 35%

Figure 1. Issues related to the diagnosis, treatment, and monitoring of vitamin D deficiency. The results are presented for the total sample.
Data are shown as a percentage. *Significant differences between periods (p < 0.05): W = weekly; Qi = biweekly; NS/NC: does not know/

does not answer.
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Traumatology and Gynecology stand out as the spe-
cialties that less frequently determine 25(OH)D levels
systematically before starting treatment (Traumatol-
ogy: 43 % occasionally and 14 % never; Gynecology:
32 % occasionally and 4 % never; p < 0.05 compared
to other specialties).

Overall, a lack of consensus is evident regarding the
cutoff point for treating vitamin D deficiency. A total
of 47 %, 45 %, and 7 % consider 25(OH)D values of
30 ng/mL, 20 ng/mL, and 10 ng/mL, respectively, as the
cutoff points for initiating treatment. In other words,
99 % would treat at levels < 10 ng/mL, 92 % < 20 ng/
mL, and 47 % < 30 ng/mL. These percentages vary de-
pending on the specialty consulted. Endocrinology,
Gynecology, Rheumatology, and Geriatrics predomi-
nantly consider the value of 30 ng/mL (> 50 %). In con-
trast, internists and traumatologists more frequently
(> 50 %) establish the threshold value at 20 ng/mL. Of
note that 7 % of traumatologists indicated they did
not know how to answer this question.

There is also a lack of consensus on the consideration
of the risk of adverse effects due to excess vitamin D
activity (e.g., hypercalcemia or hypercalciuria). Overall,
the maximum acceptable 25(0OH)D level is established
at 50, 60, or 90 ng/mL by 14 %, 30 %, and 50 % of pre-
scribers, respectively, that is, 14 % would warn of the
risk of adverse effects due to excess vitamin D activity
with values > 50 ng/mL, 44 % > 60 ng/mL, and 94 %
> 90 ng/mL. Again, of note that 6 % of specialists did
not know the answer to this question. These values
vary depending on the specialty consulted. Rheuma-
tology and Endocrinology predominantly consider the
value of 90 ng/mL (> 50 %).

Both cholecalciferol and calcifediol are widely used
molecules for the treatment of vitamin D deficiency
(66 % and 68 % of professionals use them, respective-
ly); the monthly regimen (65 %) is the most widely
used vs the biweekly (57 %) and weekly (35 %) reg-
imens (p < 0.05). Traumatology and Gynecology pref-
erentially use cholecalciferol as the active ingredient
(p < 0.05 vs calcifediol). They also make greater use
of the weekly regimen (p < 0.05 vs other specialties)
vs specialties such as Internal Medicine, Endocrinolo-
gy, or Geriatrics. It is observed that among specialists
who treat suspected vitamin D hypovitaminosis with-
out measuring 25(0OH)D levels in the blood, the use of
cholecalciferol is significantly higher than that of cal-
cifediol (p < 0.05).

In all specialties, it is considered necessary to monitor
vitamin D levels after starting treatment (88 %, re-
gardless of the active ingredient), generally between 4
and 6 months (71 %). However, Gynecology and Trau-
matology are the specialties that show the most diver-
gence (15 % and 16 %, respectively, do not request
follow-up checks; p < 0.05 vs other specialties).
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Subgroup analyses were conducted based on the de-
mographic characteristics of the participants (Annex 1).
Some specialists aged = 40 years showed divergences
in certain aspects of vitamin D management vs their
younger colleagues. Certain groups reported greater
difficulty in requesting 25(OH)D tests, which was cor-
related with a significantly higher rate of empirical
treatment (in the absence of testing).

DISCUSSION

Vitamin D deficiency is recognized as a major public
health issue and is highly prevalent worldwide (20,21),
even in Mediterranean countries like Spain (1). This
has led to the implementation of food fortification
programs and recommendations for supplementa-
tion and treatment of deficiency. Food fortification
with vitamin D offers an opportunity to improve vi-
tamin D intake in the population. However, in many
countries, including Spain, fortification is voluntary
and not widely implemented (22). The dosing of vi-
tamin D can be complex due to different indications,
various threshold values for treatment, available ac-
tive ingredients, galenic instructions, dosages, and
diverse clinical settings. This study aimed to evaluate
the prescription practices of various medical special-
ties throughout Spain. A total of 698 specialists from
7 medical specialties participated in the study.

First, the results of our study demonstrate that medical
specialists in Spain are aware of the clinical relevance
of vitamin D deficiency (81 % consider hypovitamino-
sis D to be very relevant). The development of guide-
lines and growing scientific evidence have increased
medical awareness of vitamin D and its possible sup-
plementation to support general health and improve
certain clinical conditions and chronic diseases ob-
served in multiple specialties (8).

Nearly all professionals can request a test to determine
25(0OH)D levels without restriction (overall, 95 %). This
finding is certainly surprising, considering the screen-
ing protocols and strategies to limit vitamin D deter-
minations (23,24), which can vary depending on the
health care area. Although some specialties experi-
enced greater difficulty in conducting determinations
based on geographic location, these results did not
follow a conclusive pattern.

Most specialties usually measure vitamin D levels to
start treatment (74 % always, 26 % in certain cases
or never). This finding highlights that vitamin D defi-
ciency treatment is generally associated with analyt-
ically confirmed hypovitaminosis. The rate obtained
is lower than similar studies conducted with primary
care physicians on the treatment of institutionalized
elderly patients (94 % began treatment after confirm-
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ing hypovitaminosis D vs 83 % in our study) (25) or for
the management of COVID-19 (26), but higher than
a previous study conducted in Spain (55 % of n = 50
primary care physicians) (27).

However, there is a certain percentage of health care
professionals who administer treatment in the absence
of testing (empirical treatment). This result is similar
to the work of Machattou et al. (30 % empirical treat-
ment) (27). In this regard, various medical societies and
health organizations already recommend starting vi-
tamin D supplementation without testing in different
populations, including the recommendations of the
working group of the European Society of Clinical and
Economical Aspects of Osteoporosis, Osteoarthritis and
Musculoskeletal Diseases (ESCEO) (28). The underlying
reasons for these recommendations are that there is
sufficient evidence of the benefits, and this strategy is
generally simple, effective, and economical. Examples
include supplementation in individuals with insufficient
sun exposure, children and adolescents, pregnant and
breastfeeding women to meet the recommended daily
amounts (28-31). The American Geriatrics Society indi-
cates that 25(OH)D testing before starting treatment
is unnecessary in older adults (= 65 years), especially if
sun exposure is insufficient, as is the case with institu-
tionalized elderly individuals (28,30,32,33). Various na-
tional and international societies also state that routine
vitamin D screening may be unnecessary in patients
with osteoporosis or fragility fractures, who should be
prescribed vitamin D (often with calcium) as an adjunct
to antiresorptive therapy (28,34). Cholecalciferol is rec-
ommended as the molecule of choice in cases where
treatment is initiated without 25(0OH)D testing (35,36).

Overall, a lack of consensus is evident regarding the
threshold value for treating vitamin D deficiency.
47 %, 45 %, and 7 % of specialists consider 25(0OH)D
levels of 30 ng/mL, 20 ng/mL, and 10 ng/mL, respective-
ly, as the thresholds for initiating treatment.

Heterogeneity in the responses aligns well with the
lack of consensus among various organizations and
scientific societies, which establish different concentra-
tions for defining deficiency, insufficiency, or optimal
vitamin D levels, also depending on the patient’s pro-
file (2,18,28,37). Regarding the minimum recommend-
ed value, an association has been described between
serum 25(0OH)D levels, bone mineral density (BMD),
and musculoskeletal parameters. Some studies suggest
that with levels < 20 ng/mL, there is an increased risk
of fractures (28,38,39). Other studies point to 25(0OH)D
levels > 24 ng/mL to reduce the risk (40,41). From
30 ng/mL, parathyroid hormone (PTH) levels stabilize
(42), significantly reducing the risk of falls and frac-
tures (43). Higher levels may be necessary to achieve
benefits beyond musculoskeletal health.

The controversy surrounding the definition of vita-
min D deficiency and the maximum levels of 25(0OH)D

M. J. GOMEZ DE TEJADA ROMERO ET AL.

is partly due to the reporting of non-standardized
results (44). Although it is widely accepted that mea-
suring circulating 25(0OH)D is the best indicator of an
individual’s vitamin D status (45), it is recognized that
the 25(OH)D value obtained from a single sample can
vary substantially depending on the assay used. Histor-
ically, 25(0OH)D measurements were performed in re-
search centers using high-pressure liquid chromatog-
raphy (HPLC) or competitive protein-binding methods.
In the 1990s, validated radioimmunoassays and other
methods, such as enzyme-linked immunosorbent assay
(ELISA) or chemiluminescence, were developed. The re-
cent clinical availability of liquid chromatography-tan-
dem mass spectrometry (LC-MS/MS) and HPLC tech-
nologies has improved the performance of 25(0OH)D
assays (46,47). Various standardization programs have
also been developed: vitamin D External Quality As-
sessment Scheme (DEQAS) (48) or the Vitamin D Stan-
dardization Program (VDSP) (44). Despite these ef-
forts, significant variability between and within assays
persists to this day.

Of note that a considerable percentage of specialists
believe that vitamin D deficiency should only be treat-
ed when values fall < 10 ng/mL, a level widely recog-
nized as severe vitamin D deficiency and a patient risk
(9,13,49-51).

Similarly, the maximum acceptable 25(OH)D level for
considering the risk of adverse effects (e.g., hypercal-
cemia or hypercalciuria) was established at 50, 60, or
90 ng/mL by 14 %, 30 %, and 50 % of prescribers, re-
spectively. There is also divergence in clinical practice
guidelines, going from 50 up to 100 ng/mL, depending
on the reference consulted (9,13,36,37,42,49,51,52).
Although vitamin D toxicity is rare, it can present with
severe hypercalcemia, hypercalciuria, and potential
clinical signs, such as confusion, apathy, recurrent
vomiting, abdominal pain, polyuria, polydipsia, or de-
hydration. This is related to excessive long-term vita-
min D intake, the use of certain metabolites (as will
be discussed later), metabolic pathway dysfunctions of
vitamin D, or the presence of a concomitant disease
that locally produces 1,25(0H),D (47). In addition to
the described vitamin D toxicity, various clinical trials
have shown that the risk of falls or mortality starts to
increase moderately when 25(OH)D levels rise > 40-
60 ng/mL, similar to what happens in deficiency situ-
ations (42,53,54). These observations are commonly
referred to as the J or U curve effect and are already
noted as non-physiological or “possibly harmful” levels
by various national and international societies (13,28).

Both cholecalciferol and calcifediol are commonly
used molecules for treating vitamin D deficiency (66 %
and 68 % of professionals use them, respectively), with
varying doses and regimens; the monthly regimen is
the most used (65 %). The preference for the month-
ly regimen may reflect the dosing indications of na-
tional clinical practice guidelines for the treatment of
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non-severe vitamin D deficiency (13,51). International
clinical practice guidelines tend to recommend weekly
treatment more often (11,34,52). However, the variety
of reported doses and regimens indicates that physi-
cians may adjust their choice based on the degree of
deficiency, following recommendations (12,13,49,51).

It is observed that among specialists who treat suspect-
ed vitamin D deficiency without measuring 25(0OH)D
levels, the use of cholecalciferol is significantly higher
than calcifediol (p < 0.05), possibly justified by its phar-
macokinetic and safety profile. Pharmacokinetic studies
have determined that the half-life of cholecalciferol is
60 days, as its lipophilic and fat-soluble nature allows for
tissue storage (55-57). This characteristic of cholecalcif-
erol would favor 25(0OH)D production from tissue chole-
calciferol according to the body’s requirements (55).

The conversion rate of cholecalciferol to 25(0OH)D fol-
lows a non-linear increase, resulting in a plasma 25(0OH)D
curve that plateaus at levels of approximately 30 to
50 ng/mL (56,59-64). In other words, there is a more
significant increase (steeper curve) in serum 25(0OH)D
in cases of more severe vitamin D deficiency, and a
lower conversion rate is observed once 25(OH)D levels
approach a certain threshold or in patients with suf-
ficient levels (58,59,61-64). This pharmacokinetic pro-
file also prevents fluctuations in serum 25(OH)D after
individual administrations; instead, sustained 25(OH)D
levels are achieved over time (60). Overall, the hepatic
hydroxylation stage (63,65), along with the non-linear
production of 25(0OH)D, can prevent an indefinite in-
crease in serum values once under treatment and re-
sult in more predictable and stable levels over time at
a given target level. In other words, evidence suggests
that the efficacy of cholecalciferol supplementation
in sufficient patients is physiologically reduced by the
body, possibly to prevent overdose and toxicity.

Finally, all specialties consider it necessary to mon-
itor vitamin D levels after starting treatment, gen-
erally between 4 and 6 months (71 %). This result is
consistent with clinical practice guideline recommen-
dations, which suggest monitoring serum concentra-
tions every 3-4 months (13,14,32). A significant per-
centage delays this monitoring (6-12 months or does
not request follow-up checks: 28 %). According to
some clinical practice guidelines, monitoring may be
deemed unnecessary in certain populations, as long as
treatment is administered within recommended limits
(13,32,34,66,67). Cases in which monitoring cannot be
performed, medical societies have recommended the
use of cholecalciferol (13,32), justified by the metabo-
lism described earlier.

As far as we know, this survey is the first of its size at
the national level, and also the first of international
scope: these are its main strengths. The study design
and sample size have ensured the geographic repre-
sentativeness of specialists nationwide, as well as of

| Rev Osteoporos Metab Miner 2024;16(2):33-47 |

each of the specialties included. However, it also pres-
ents limitations, as it did not include other specialties
such as pediatrics, nor did it evaluate co-prescription
with other treatments.

RECOMMENDATIONS FROM
A MULTIDISCIPLINARY PANEL OF EXPERTS

Vitamin D deficiency has been widely linked to bone
diseases such as rickets, osteomalacia, osteopenia, or
osteoporosis. Various clinical trials evaluating the ex-
tra-skeletal effects of vitamin D have shown variable
results, which have been associated with the inclusion
of patients with sufficient levels. In fact, analyses in
deficient patients have shown favorable outcomes in
extra-skeletal conditions, such as cardiovascular risk,
autoimmune diseases, diabetes, etc. Therefore, it
seems generally advisable to maintain adequate vita-
min D levels in the population (47).

Based on the results obtained in the present study, as
well as the available scientific evidence, the multidis-
ciplinary panel of experts made the following recom-
mendations:

— At a multidisciplinary level, there are high-risk
populations for vitamin D deficiency (49), such as
people with muscle weakness or at risk of fractures/
falls, in whom it would be indicated to determine
25(OH)D levels.

— There are patients who, due to their characteris-
tics and clinical condition, could receive vitamin D
treatment without the need for prior determina-
tion: limited sun exposure, insufficient vitamin D
intake, pigmented skin, children and adolescents,
pregnant and lactating women, older adults (= 65
years), and the elderly (especially if they are at risk
of fractures), institutionalized individuals, subjects
at risk of or diagnosed with osteoporosis, especial-
ly those receiving anti-osteoporotic treatment and
those with fragility fractures, obese patients and
those before/after bariatric surgery, malabsorption,
and documented hypovitaminosis D, among others.

— Overall, intervals of 25(OH)D can be established
to indicate vitamin D deficiency at < 20 ng/mL
(< 50 nmol/L), insufficiency at 20-30 ng/mL (50-
75 nmol/L), and an optimal range at 30-50 ng/mL
(75-125 nmol/L). In any case, the target level may
vary depending on the population group and the
underlying clinical condition being treated with vi-
tamin D. In the overall population, but especially in
high-risk patients such as older adults, postmeno-
pausal women, or patients with bone pathologies
such as osteoporosis, it is suggested to maintain
25(OH)D levels above 30 ng/mL to maximize bone
health benefits.

— Since mortality risk tends to increase slightly, it
does not seem advisable to raise levels > 60 ng/mL.
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In general, either cholecalciferol or calcifediol can
be used to treat patients with 25(OH)D deficiency,
as both molecules have distinct pharmacokinetic
and pharmacodynamic properties.

e Due to the fact that treatments with cholecalcif-
erol administered daily, weekly, or monthly are
equally effective in achieving target serum con-
centrations, physicians should discuss with their
patients which dosage regimen will achieve the
best adherence. This equivalence has not been
demonstrated for treatments based on calcife-
diol.

¢ Calcitriol and active analogs of vitamin D should

M. J. GOMEZ DE TEJADA ROMERO ET AL.

ment, a history of hypervitaminosis D, hypo- or
hypercalcemia or hypercalciuria and hyperphos-
phatemia, malabsorption syndromes and bariat-
ric surgery, obesity (body mass index > 30 kg/m?),
chronic granulomatous, liver, and renal diseases,
metabolic bone diseases, particularly patients on
anti-osteoporotic treatments or with a history of
falls and fractures, hyperparathyroidism and hyper-
thyroidism, and patients hypersensitive to vitamin
D, among others.
e To maximize bone health, along with vitamin
D supplementation, it is necessary to ensure a
daily calcium intake of 1000-1200 mg, especially

be reserved for populations with special patholo- in patients with osteoporosis or at _risk of falls
gies, such as advanced renal failure or secondary or fractures. We suggest the combined use of
hyperparathyroidism. calcium and vitamin D as an adjunct therapy to

] ) ) osteoporosis treatments.
— If the health care professional decides to moni-

tor 25(0OH)D levels, it is recommended to do so 3-
4 months after starting treatment and then every
6-12 months. If 25(0OH)D levels are not determined

or monitored, or if monitoring occurs at intervals CONCLUSION
> 6 months, treatment with cholecalciferol may
be preferable due to its metabolism and plasma In conclusion, the number of requests and treatments
profile. for vitamin D has increased in recent years. This study
— Monitoring the levels of patients under treatment highlights the awareness that healthcare professionals
is advisable in the following situations: symptom- already have regarding vitamin D deficiency. In turn, the
atic vitamin D deficiency, use of metabolites other survey identified some knowledge gaps among physi-
than cholecalciferol (e.g., calcifediol or calcitriol), cians and heterogeneity in the management of the de-
supplementation in high doses (> 2000 IU/day in ficiency, especially regarding threshold values and treat-
patients taking drugs that interfere with the ab- ment monitoring. The results of this study offer insights
sorption or metabolism of vitamin D or cause side for the development of national clinical guidelines, with
effects), patients with poor adherence to treat- recommendations based on scientific evidence.
ANNEX 1.

SUB-ANALYSIS OF GROUPS BASED ON DEMOGRAPHIC CHARACTERISTICS: AGE, GENDER,
CLINICAL PRACTICE SETTING, AND GEOGRAPHICAL LOCATION

Some specialists aged 40 years or older show differences in certain aspects of vitamin D management vs
their younger colleagues. In Rheumatology, a significantly higher proportion always measures levels before
initiating treatment (94 % = 40 years vs 75 % < 40 years; p < 0.05). In Traumatology, establishing 10 ng/mL
(17 % =40 years vs 2 % < 40 years, p < 0.05) and 90 ng/mL (48 % = 40 years v. 24 % < 40 years, p < 0.05) as
cut-off points for treating vitamin D deficiency and a possible occurrence of adverse effects, respectively, is
significantly more common.

Regarding the geographical location of health care professionals, of note that certain groups report greater
difficulty in requesting 25(OH)D determinations: primary care providers in the northern and southern regions
(14 % and 21 %, respectively, have difficulty; p < 0.05 vs other regions), as well as trauma specialists in the
southern region (15 % have difficulty; p < 0.05 vs other regions). Consequently, different specialists perform
empirical treatment (in the absence of determination) significantly more frequently: primary care providers
in the northern region of Spain (36 % only measure levels on certain occasions), trauma specialists (30 %
never), and gynecologists (55 % on certain occasions/never) in the southern region.

There were no statistically or clinically significant differences in other comparisons or categories.
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