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Abstract: Objective: To determine whether 3-monthly supplementation of an oral vitamin D widely used
in Spain (calcifediol) plus daily exercise could influence survival at one and four years after surgery for
osteoporotic hip fracture. Design: A pragmatic, randomized, partially single-blind placebo-controlled study.
Setting: Patients admitted to a tertiary university hospital for acute hip fracture. Participants: 675 healthy adult
patients undergoing surgery for osteoporotic hip fracture were recruited from January 2004 to December 2007.
Intervention: Patients were randomized to receive either 3-monthly oral doses of 3 mg calcifediol (Hidroferol
Choque®) or placebo in the 12 months postsurgery. Patients who received calcifediol were also given an exercise
programme. The placebo group received standard health recommendations only. Measurements: The primary
endpoint was survival at 1 year and at 4 year follow-up. We also recorded new fractures, medical complications
and anti-osteoporotic treatment compliance. Results: We included a total of 88 patients, aged 62 to 99 years.
Mean age was 82 years and 88.6% were women. At 12 months, 10 (11.3%) patients had died, 9 of them, from
the non-intervention group. At 4 years after surgery, 20 (22.7%) had died, 3 (3.4%) from the intervention group
and 17 (19.3%) from the non-intervention group. At this time, survival curve analysis showed 93% survival
in the intervention group and 62% in the non-intervention group (p=0.001). At 12-month follow up, there
were 18 new fractures, 9 in each group. The non-intervention group had more medical complications, with
significant differences at visit 2 (p = 0.04) and 3 (p = 0.02) but not at visit 4 (p = 0.18). No significant differences
between groups were found regarding treatment compliance. Conclusion: 3-monthly, oral supplements of 3
mg calcifediol plus daily exercise improved survival at one-year and four-year follow up after surgery for an
osteoporotic hip fracture.
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Abbreviations: IG, intervention group; NIG, non-intervention group; SD, standard desviation; PTH,

parathormone; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-

glutamyltransferase; AP, alkaline phosphatase.

Introduction

Hip fracture due to osteoporosis is a serious injury associated
with a high risk of death. Annual mortality in patients with
these fractures varies from 15 to 30%, depending on the
population (1-12). As patients who have had an osteoporotic
hip fracture tend to have low concentrations of vitamin D,
anti-osteoporotic therapy usually includes supplementation
to promote healing and maintenance of the musculoskeletal
system (13-18). The action of vitamin D has been mainly
related to the homeostasis of calcium in the musculoskeletal
system, but it also favours muscle function, which in turn could
help to avoid further falls (19-23).

The most effective doses of vitamin D in this setting,
however, are not clear. To determine optimal levels, studies to
date have used several indirect markers: bone mineral density,
lower limb function, mortality and biochemical values such as
the maximum absorption of intestinal calcium or lowest levels

of paratohormone (parathyroid hormone) (24-28). On the basis
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of findings to date, the International Osteoporosis Foundation
(IOF) recommends a dose of 2000 IU/day for patients at high
risk, such as patients with osteoporotic hip fracture (29). The
Institute of Medicine (IOM), however, recommends only 800
IU/day for these patients and considers that further studies are
needed (30).

Vitamin D is available in many different forms. The most
widely used preparation is vitamin D, (cholecalciferol) (31-
34). Other relatively common preparations are vitamin D,
(ergocalciferol), alfacalcidol (loa-hydroxyvitamin D)
and calcitriol (1,25-dihydroxyvitamin D) (35-38). Finally,
calcifediol (25-hydroxyvitamin D), another vitamin D,
preparation, is used only in a few countries (39). It is difficult
to decide which is the most effective form of vitamin D in
relation to mortality after an osteoporotic hip fracture. This is
because study populations and doses vary widely. Furthermore,
no studies are available for calcifediol. The aim of the present
study was to evaluate whether 3-monthly, oral supplements of 3
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mg calcifediol plus daily exercise improved survival at one-year
and four-year follow-up in these patients.

Subjects and methods

Design

We conducted a pragmatic, randomized, partially single-
blind placebo-controlled study in consecutive patients aged =
50 years admitted to a tertiary university hospital for acute hip
fracture. We evaluated whether four doses of calcifediol and
daily exercise over 12 months post surgery influenced survival
at one-year and four-year follow up.

The study was approved by the ethics committee at hospital.
All participants provided written informed consent. Patients
non-included in the study provided informed consent to be
contacted by phone at one and four years.

Subjects

Patients aged 50 years and older were admitted to the
orthopaedic surgery department following hip surgery and
evaluated by an internist. At this baseline visit, they were
screened for inclusion and exclusion criteria. The remaining
information was obtained from the patient’s clinical history.
Data on personal and family history of osteoporotic fractures,
dairy intake, alcohol, smoking, prior use of antiresorptives,
environment before hip fracture and after discharge, type of
fracture and surgery were also collected.

Inclusion criteria were: admission for acute osteoporotic hip
fracture; age 50 years or older; and Barthel index = 90 before
hip fracture (40). Exclusion criteria were: admission due to
metabolic, traumatic or neoplastic fracture; renal insufficiency
with creatinine =150 pmol/l; diagnosis of dementia and Global
Deterioration Scale (Reisberg) > 4; Charlson comorbidity index
> 4; and personal or family circumstances that did not guarantee
compliance with the study requirements (41-42).

Intervention

The study team consisted of four physicians and a
nurse. All patients were enrolled in the study by the same
physician. Participants were recruited from January 2004 to
December 2007, when estimated sample size was reached.
They were randomized according to a random number
system. Participants were told that they could be assigned to
one of these possibilities of treatment: Active treatment or
placebo plus specific exercise programme or conventional
health recommendations. For practical purposes, patients were
assigned to 2 groups (intervention and non-intervention group).
Therefore, the study was partially single blinded because
patients were aware of the type of exercise for obvious reasons,
but did not know if they were receiving calcifediol or placebo.
At discharge after surgery, all patients were recommended a
standard treatment for osteoporosis. This consisted of a daily
tablet containing 500 mg of calcium carbonate and 400 IU of
cholecalciferol, a weekly bisphosphonate tablet (alendronate 70

mg or risedronate 35 mg), and standard rehabilitation.

At 3 months post-surgery, participants came to a scheduled
visit at the Bone Metabolism Unit (visit 1). At this visit, they
were seen by a second physician and the nurse.

- Intervention group. Patients in the intervention group
received a single dose of 3 mg of calcifediol (Hidroferol
Choque® Faes Farma, Madrid, Spain). This drug is
presented in ampoules and taken orally. They were also
given individual instruction about exercises for lower
limbs and an illustrated leaflet .The exercise program
was specifically developed by the investigators and the
physiotherapists. It included 5 different exercises for the
muscles involved in the hip movement. The program
included isotonic contraction exercises to be performed
with the patient, sitting or laying. Each exercise had three
different levels of difficulty and the patients were instructed
to increase the difficulty progressively (material available on
line).

- Non-intervention group. Patients in the non-intervention
group received a single dose of placebo (Faes Farma,
Madrid, Spain). This ampoule was indistinguishable from
the active formulation. They were also given standard health
recommendations that included a recommendation to execute
physical activity and muscle-strengthening to improve
balance and prevent falls, but not personalised indications
nor the illustrated leaflet.

These visits were repeated every three months for 9 months.
At visits 1 and 4, blood samples were taken to measure calcium,
phosphate, albumin, creatinine, parathormone, proteins,
cholesterol, hepatic-enzymes and calcidiol (25-hidroxyvitamin
D) level using radioimmunoassay (Immunodiagnostic Systems
Ltd, IDS LTD, Boldon, Tine & Wear, UK).

If the patient was unable to come to the visit due to a
new fracture or other medical complication, the drug was
administered at home by a patient’s relative.

Main outcome measures

The primary endpoint was survival at one-year and four-year
follow up. A patient was considered deceased only if death
was certified. If patients did not attend a visit or could not be
contacted by phone they were considered lost to follow up.

Secondary endpoints were new fractures, medical
complications, and compliance with anti-osteoporotic
treatment at one-year post surgery. We recorded new fractures
if patients presented a medical report or the radiograph of
the injured area. A medical complication was considered
any event that required a new hospitalization which allowed
having a medical discharge summary. Compliance with anti-
osteoporotic treatment was recorded according to patients’
response regarding whether they were taking calcium or
bisphosphonates. We couldn’t find any suitable validated tool
to evaluate the exercise adherence for this kind of patients.
Therefore we evaluated the exercise adherence by means of the
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patient’s or relatives’ interview in each visit and the medical
records.

Endpoints were recorded at the 3-monthly visits and by
telephone survey four years after randomization.

Statistical analysis

The study sample size was calculated based on the reported
survival rate at 1-year after femoral fracture in autonomous
patients aged > 65 years. According to the published data,
we assumed that an 85% of the patients would survive at one
year and that the intervention would be clinically significant if
survival of the intervention group rose to 100%. We accepted
an a error of 0.05 and beta of 10. Reconciling these data,
a required study sample size of 40 subjects per group was
calculated. The calculations were performed using the statistical
software: Statmatez of GraphPad Sofware (La Jolla, California)

The analyses were based on intention-to-treat.

Continuous variables were summarized using the number
of valid cases (N), mean and standard deviation. Categorical
variables were assessed by analysing the number of valid
cases and the percentage of each category. Variables showing
frequencies with asymmetric distributions were described using
medians and percentiles. Kolmogorov-Smirnov goodness-of-fit
test was applied to determine whether the variables followed a
normal distribution.

The chi-square test or Fisher exact test was used to compare
groups when variables were qualitative. The Student’s t-test
was used for quantitative variables. A 2-factor ANOVA (with
study group and time as the two factors) was used for within
and between subject analyses. Kaplan-Meier curves were
used to calculate survival. Survival curves were compared
between groups using the log-rank test. Statistical analyses were
performed using SPSS Statistical Package (version 18, SPSS
Inc.,Chicago, IL, USA).

Results

Patient characteristics

From a total of 675 patients with an acute hip fracture, 471
not met our inclusion criteria and 116 refused to participate.
Finally, 88 were randomized (Figure 1).

Mean age was 82 years [62-99] and 88.6% were women.
The intervention group (n=43) and the non-intervention group
(n=45) did not differ in terms of baseline characteristics or
Barthel and Charlson index (Table 1).

Regarding the types of fracture and surgery, in the
intervention group there were 16 intra-capsular femoral
fractures (37%) and 27 extra-capsular fractures (63%). Surgery
in this group consisted of 13 hip hemi-arthroplasties (31%) and
30 osteosyntheses (69%). In the non-intervention group, there
were 19 intra-capsular fractures (42%) and 26 extra-capsular
fractures (58%). The types of surgery in this group were 15 hip
hemi-arthroplasties (33%) and 30 osteosyntheses (66%). No
significant differences were found between groups.

Figure 1
Participants in the study
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Survival

From a total 675 patients with an acute hip fracture, we got
mortality data from 538 patients with osteoporotic hip fracture.

From those not included in the intervention study (n=447), at
one year, 111 patients (24.8%) had died and the total number of
patients who died over the 4-year post-surgery period was 261
(58.3%).

From those 88 patients included in the study, at visit 1 (3
months after surgery), 1 patient in the intervention group and
3 patients in the non-intervention group had died. There were
2 more deaths by visit 2 (6 months after surgery), 1 more by
visit 3 (9 months), and a further 3 more deaths by visit 4 (1 year
after surgery). None of the 6 patients (6.8%) who died after
visit 1 were in the intervention group. Thus, at visit 4 (1 year
after surgery), 10/88 patients (11.3%) had died: 1(1.1%) in the
intervention group and 9 (10.2%) in the non-intervention group.
By 4 years after surgery, a further 10 patients had died: 2 in the
intervention group and 8 in the non-intervention group. This
meant the total number of patients who died over the 4-year
post-surgery period was 20 (22.7%), consisting of 3(3.4%) in
the intervention group and 17(19.3%) in the non-intervention
group.

Of the 10 patients who had died by visit 4 (1 year after
surgery), 6 were women (mean age 85 years) and 4 were men
(mean age 79 years). Similarly, of the 20 patients who had died
at the 4-year follow-up, 13 were women (mean age 85 years)
and 7 were men (mean age 78 years).

Analysis of the survival curves showed that 93% of patients
in the intervention group survived compared to 62% in the non-
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Table 1
Baseline characteristics of study participants

All patients (n=88) Intervention group  Non- intervention group p-Value*

(n=43) (n=45)
Age, mean (range) years 82.5 (62-99) 81.6 (68-94) 83.5 (62-99) 0.245
Women 78 (88.6) 41 (95.3) 37(822) 0.089
Maternal history of hip fracture 14 (15.9) 9(20.9) 5(114) 0.256
Previous hip fracture 334 1(2.3) 2(44) 0.79
Previous vertebral fracture 5(.7) 3(7.0) 2(4)5) 0.676
Previous wrist fracture 19 (21.6) 10 (23.3) 9(20.0) 0.79
Age of menarche < 15 years® 60 (68.2) 31(73.8) 29 (80.0) 0481
Oophorectomyb 8(9.1) 6(14.2) 2(5.5) 0.275
Milk (glass 200ml) [daily intake] 0.638
None 9(10.2) 3(7.1) 6(13.0)
1 50 (56.8) 25(59.5) 25 (56.0)
>2 28 (31.8) 14 (53.3) 14 (31.0)
Yogurt (125g) [daily intake] 0.256
None 38 (432) 16 (37.2) 22 (48.9)
1 45 (51.1) 23 (53.5) 22 (48.9)
=2 567 4(9.3) 1(22)
Cheese 50g ( weekly intake) 0.808
None 19 (21.6) 9(20.9) 10 (22.2)
Sometimes 53 (60.2) 25 (58.1) 28 (62.2)
Daily 16 (18.2) 9(20.9) 7(15.6)
Smoking habit 0.797
Non smoker 76 (86.4) 38 (88.0) 38 (88.0)
Smoker 4(4.5) 2 (4.65) 2(44)
Former smoker 8(9.1) 3(7.1) 5(11.4)
Alcohol =3 beers (200ml) or glasses of wine (100ml) daily intake 50.7) 1(2.32) 4 (8.88) 0.631
Tea or coffee (daily intake) 0.089
<l 78 (88.6) 35 (81.5) 43 (96.0)
>2 10 (11.4) 8 (19.0) 2 (4.0)
Environment before hip fracture
Their domicile 81(92.0) 42 (97.6) 39 (86.6) 0.131
Nursing home 4(4.5) 12.3) 3(6.6)
Long-term care facility 334 0 3(6.6)
Environment after hospital discharge
Their domicile 44 (50) 20 (46.5) 24 (53.3) 0.688
Nursing home 39 (44.3) 21 (48.8) 18 (40)
Long-term care facility 5(5.7) 2(4.6) 3(6.6)
Barthel Index score 0.615
90 11 (12.5) 4(9.3) 7 (15.6)
95 5(5.6) 3(7.0) 2(44)
100 72 (81.8) 36 (83.7) 36 (80.0)
Charlson Index score 0.219
0 45 (51.1) 26 19
1 34 (38.6) 13 21
2-4 9(10.2) 4 5

Values are expressed as n (%); a. Fisher or chi-square tests. For age comparisons we used Student’s t-test; b. Women only: 42 in the intervention group; 36 in the non-intervention group.
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intervention group (p=0.001) (Figure 2).

Figure 2
Kaplan-Meier survival curve

Fractures

At visit 1 (3 months after surgery), 9 patients presented
new fractures, 3 in the intervention group and 6 in the non-
intervention group. At visit 2 (6 months post-fracture), 3
patients presented fractures (all belonged to the intervention
group). At visit 3 (9 months post- fracture) there was 1 fracture
in the non-intervention group, and at visit 4 (12 months
post fracture) there were 5 (3 in the intervention group and
2 in the non-intervention group). No differences were seen
between groups, but numbers were too low to allow meaningful
statistical evaluation.

Medical complications

At visit 1 (3 months after surgery), there were 11 medical
complications, 6 in the intervention group and 5 in the non-
intervention group (p=0.75). At visit 2 (6 months post-fracture),
there were 15 complications in the intervention group and 23
in the non-intervention group (p = 0.04). At visit 3 (9 months
post- fracture) there were 13 complications in the intervention
group and 21 in the non-intervention group (p = 0.02). At visit
4 (12 months post fracture), there were 16 complications in
the intervention group and 23 in the non-intervention group (p
= 0.18). Numerous medical complications made the exercise
program compliance in the intervention group was very low.

Compliance with the standard treatment for osteoporosis

At visit 4 (12 months post fracture), 68% (49/72) of patients
were still taking bisphosphonates. In the intervention group
26 versus 23 in the non-intervention group (p=0.61). Seven
patients in each group had discontinued this medication because
of gastric intolerance. The daily tablet of calcium carbonate
plus cholecalciferol was taken by 54% (39/72) of patients, 20
in the intervention group and 19 in the non-intervention group,
(p=048).

Biochemical parameters

Biochemical data collected at visit 1 (3 months after surgery)
didn’t show any differences between groups. At visit 4 (12
months post fracture), calcidiol had increased significantly in
the intervention group (p =0.03). (Tables 2, 3).

Discussion

To our knowledge, this is the first study to assess survival
in patients who were treated with high doses of vitamin D
(calcifediol) and daily exercise after surgery for an osteoporotic
hip fracture.

The global mortality in our sample at one- and four-year
follow-up was low, and few patients who died belonged to the
intervention group. This low global mortality can be partly
explained by the study population selected. Although the mean
age in our sample was high, we tried to select a group of
patients who were in good health and autonomous before
the hip fracture so as to avoid the influence of the baseline
situation on survival. Furthermore, the inclusion of a daily
home exercise programme compelled us to select patients with
a good cognitive status and adequate personal and familiar
circumstances to adhere to an exercise routine. The rates of
mortality -11.3% at one year and 20.7% at four years- seen
in our study are markedly lower than the 24.8% and 58.3% -
registered for the patients with osteoporotic hip fracture who
were not included in the study. Similarly this happens with
the mortality of 15-30% reported in the literature at one-year
postsurgery (1-12) or the 40% at four-year post-surgery (43,
44). Our results also suggest that the low mortality in the
intervention group was fundamentally linked to the vitamin D
preparation, as adherence with the programmed daily exercise
in the intervention group was very poor as already stated.
Nevertheless, many other scenarios could have influenced
the results at 4 years, including concomitant medications
(especially antiresorptives), and evolution of co-morbidities,
since these data were recorded only at baseline. In this sense,
we only detected 3 patients taking anti-osteoporotic treatment (a
daily tablet containing 500 mg of calcium carbonate and 400 TU
of cholecalciferol plus a weekly bisphosphonate tablet) before
surgery. As we did not register how much time they had been
treated, separate analyses were not performed.

There are several potential explanations for the
higher survival in the intervention group. The first
concerns the preparation of vitamin D used in our study.
Supplemental vitamin D is available in distinct forms:
vitamin D3 (cholecalciferol), vitamin D2 (ergocalciferol),
1-hydroxyvitamin D (alfacalcidol), 25-hydroxyvitamin D
(calcifediol) or 1,25-dihydroxyvitamin D (calcitriol)) and
all of them seem to prevent osteoporosis, osteomalacia and
fractures. The preparation used in this study, calcifediol, is
widely used in our country however it is available in very
few other places. This reason, probably explaining why we
have not found any trials in the literature using this form of
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Table 2
Biochemical parameters at visits 1 (3 months after surgery) and 4 (12 months after surgery)

Visit 1 Visit 4

IG NIG IG NIG
Parameters Mean (SD) Mean (SD) Mean (SD) Mean (SD p Value*  p Value®
Hemoglobin (gr/dL) 12523 (12.44) 129.43 (9.74) 126.13 (13.02) 129.86 (10.08) 0.651 0.190
Calcium (mmol/L)¢ 2.38(0.15) 2.35(0.11) 0.350
Phosphate (mmol/L) 1.19(0.13) 1.17 (0.13) 0.635
Albumin (g/dL) 4149 (5.12) 4237 (2.43) 42.31(3.63) 42.04 (4.37) 0.653 0.768
Creatinine (zmol/L) 85.76 (16.29) 90.52 (13.90) 82.76 (18.79) 91.81 (23.04) 0.662 0.160
PTH (pmol/L) 5.70 (3.51) 6.85 (4.92) 7.66 (4.39) 6.34 (4.38) 0.191 0.938
Calcidiol (nmol/L) 45.69 (26.57) 43.86 (29.43.) 55.43 (26.72) 36.23 (8.34) 0.839 0.034
Protein (g/L) 75.65 (5.01) 70.28 (14.36) 74.89 (5.08) 7448 (4.98) 0.176 0.134
Cholesterol (mmol/L) 5.30 (0.76) 5.79 (0.81) 5.44 (0.76) 5.32 (0.81) 0.158 0.344
Bilirubin (nmol/L) 8.79 (4.76) 8.32(4.23) 10.10 (7.16) 9.76(5.48) 0.199 0.789
AST (U/L) 28.83 (39.65) 16.05 (5.22) 28.34 (32.76) 19.52(4.67) 0.381 0.174
ALT (U/L) 22.62 (30.13) 12.43 (3.76) 20.31 (24.33) 13.38 (4.94) 0.668 0.149
GGT (U/L) 63.38 (150.25) 23.71(29.72) 54.17 (132.53) 16.76 (15.11) 0.063 0.220
AP (U/L) 122.66 (136.05) 96.14 (27.34) 96.10 (25.61) 95.57 (25.42) 0.340 0.427

a. 2-factor ANOVA. Within subjects compares the same patients in visit 1 and visit 4; b. 2-factor ANOVA. Between subjects compares patients in the intervention group with patients in

non-intervention group. T-test for Calcium and Phosphate; c. Corrected for albumin.

vitamin D. It is therefore difficult to compare calcifediol and
other types of vitamin D. One recent review of 56 randomised
trials that studied mortality in relation to vitamin D found
that results differed depending on the preparation used. The
authors reported that vitamin D, (cholecalciferol) showed
some evidence that it may decrease all-cause mortality in
predominantly elderly participants living independently
or in institutional care, but vitamin D, (ergocalciferol),
1-hydroxyvitamin D (alfacalcidol), and 1,25-dihydroxyvitamin
D (calcitriol) had no statistically significant effect on mortality
(26). The second possible explanation for the higher survival
in our intervention group is related to the dose of calcifediol
used. This was five times higher than the recommended dose
to patients at the time when we designed the study. The three
-monthly dose of 3mg of calcifediol was equivalent to 180,000
IU of vitamin D or 2,000 IU per day. This recommended dose
would be consistent with that used by Schleithoff et al. in a
study designed to assess survival using the daily intake of 2,000
IU vs. 800 IU of vitamin D plus calcium 500 mg for 15 months.
In this trial, the survival rate did not differ significantly between
the study groups during the follow-up period (45). Along these
same lines, the International Osteoporosis Foundation (IOF)
position statement in relation to vitamin D recommendations
for older adults published that the estimated vitamin D3
(cholecalciferol) average requirement for older adults to reach
a serum 250HD level of 75 nmol/L (30 ng/ml) is 20 to 25 pg/
day (800 to 1,000 IU/day). Intake may need to be adjusted

upwards to as much as 50 pg/day (2,000 IU/day) in individuals
who are obese, and in those with osteoporosis, limited sun
exposure (such as in institutionalized or homebound patients),
malabsorption, and in non-European populations known to be at
high risk for vitamin D deficiency (29, 46). In relation with this
dose, we did not observe any adverse effect of the vitamin D in
our patients, even in the intervention group, taking 400 IU of
cholecalciferol daily, plus 3mg of calcidiol every three months.
However we have to admit that a formal register of falls was
not carried out.

Table 3
Categorization of patients by serum vitamin D levels at visit 1
(3 months after surgery)

Visit 1 (N=64)

Intervention Non-intervention p Value*
group group
Group 1 (<25 nmol/L) 7 9 NS
Group 2 (25-50 nmol/L) 19 17 NS
Group 3 (50-75 nmol/L) 3 5 NS
Group 4 (>75 nmol/L ) 5 3 NS

a. Fisher or Chi-Square tests; NS, Not significant.

The third plausible explanation concerns the long half-
life of calcifediol, making three-monthly administration a
viable option and possibly increasing compliance (47). Data
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regarding this issue are lacking. However, in a randomized trial
on the effect of four-monthly oral vitamin D, on fractures and
mortality, Trivedi et al found compliance to be 80 % at five-
year follow up (32). This good result contrasts strongly with
the estimated compliance between 46.8%-60.2% reported in the
Randomized Evaluation of Calcium or vitamin D (RECORD)
trial at 24 months follow up in elderly people treated with daily
oral vitamin D3 and calcium (48).

Regarding medical complication following surgery, we
found that hospital readmissions following surgery were high
in both groups but higher in the non-intervention group, with
significant difference at visits 2 and 3. Our findings related to
the lower number of complications in the intervention group
are in line with the results of Bischoff et al. who conducted a
randomized trial in 173 patients after surgery for osteoporotic
hip fracture to determine the additive benefit of extended
physiotherapy vs standard physiotherapy, and 2000 vs 800 IU
of cholecalciferol therapy on the rate of falls and readmissions.
In relation to the vitamin D,, after one year they found
that 2000 IU/d of vitamin D, reduced the rate of hospital
readmissions by 39% compared to 800 IU/d but did not reduce
the rate of falls (49).

The results of the biochemical parameters showed that the
mean difference of calcidiol between groups was small. One
potential explanation concerns the half-life of calcifediol. In
our study, the dose was administered under supervision every
three months. Even if the mean dose received was 1999 IU
daily, it could be expected that due to the pharmacokinetics of
the drug, the levels of calcidiol after 3 months were low. In line
with this explanation, in the intervention group PTH levels did
not decrease between visit 1 and visit 4. It could be the response
of PTH levels to the pharmacokinetics of a 3-month dose of
25(OH)D.

The main limitation in our study was the difficulty in
recruiting participants, mainly due to the reluctance of families
to accompany patients to the centre. The poor adherence to
daily exercise is also of note, and this was possibly related to
the high number of medical complications. Others limitations
were the lack of registers about diet (protein intake) or falls
(50). These events were not recorded and this might have
influenced not only the rate of serious complications but also
the lack of effect on secondary fractures. Finally, the adherence
to alendronate is not described beyond 12 months and that’s
due to the study design. The visits were programmed every
three months only during the first year. The main strength of
our study is the special characteristics of the population studied.
Selected patients were in good health and autonomous before
the hip fracture. These characteristics are only included in trials
using physical therapy as intervention. The populations in all
previous trials using vitamin D as intervention were fragile
people at high risk of falling or autonomous community patients
but not post- hip fracture surgery. Additionally, all the patients
in our trial were selected and followed-up by the same medical
team consisting of four physicians and a nurse, consequently

reducing bias. Furthermore, the posology (3-month dose of
calcifediol) administered at the time of the visit guaranted high
compliance with treatment.

Conclusions

We found a single 3 mg dose of calcifediol administered
orally once every three months over one year can be effective
in improving survival in patients after surgery for acute hip
fracture. The effect of physical exercise added to calcifediol
remains to be confirmed, due to the poor adherence to the non-
pharmacological treatment.
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