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INTRODUCTION
The proximal femur fracture, or hip fracture, is the
most serious complication of osteoporosis, due to its
high mortality and morbidity, as well as the significant
social, economic and welfare cost it entails. In fact, the
hip fracture is capable, on its own, of decreasing life ex‐
pectancy in almost two years and one in five patients
who suffer from it will require permanent health care1.
Risk factors that favor this type of fracture include a
greater tendency to fall and a decrease in bone resis‐
tance.
Since the discovery of vitamin D in 1922, it has
been associated not only with bone health but also
with muscle health2. Therefore, and although there is
no evidence that determines its effectiveness, calcium
and vitamin D administration is recommended for
every patient with osteoporosis, to avoid their defi‐
ciency, which may be harmful. Thus, in most clinical
practice guidelines, treatment with antiresorptive or
anabolic drugs must be accompanied by an adequate
intake of vitamin D, in addition to an appropriate
amount of calcium, which usually ranges between
1,000 and 1,200 mg daily3‐5.
SERUM VITAMIN D LEVELS IN PATIENTS WITH OSTEOPOROSIS
Calcium should be administered with the diet, whe‐
never possible, while vitamin D is recommended to be
taken as supplements. One controversial aspect is that
of the serum levels of 25(OH) vitamin D [25(OH)D]
that osteoporosis patients should reach, although
most authors and scientific societies, including Spa‐
nish ones, consider that they would recommend
serum concentrations to be above 30 ng/ml6‐9. To
achieve these aims, a daily dose of 800 to 1,000 IU of
vitamin D (in Europe the vitamin D used is vitamin D3,
known as colecalciferol) is advised, although its we‐
ekly, biweekly or monthly equivalent can also be ad‐
ministered10. This recommendation is especially
relevant in patients who have already suffered a hip
fracture. It is well known that the history of fragility
fracture is, together with age, sex and bone mineral

density (BMD), one of the main risk factors for osteo‐
porotic fractures3‐5. In fact, in the fracture risk predic‐
tion scales, such as the FRAX® scale or the Q‐Fracture®
scale, the presence of a fracture implies an increased
risk of fracture in subsequent years. On the other
hand, the risk of fracture is especially important if the
fracture is recent. Thus, in a study carried out in Ice‐
land11, people with a history of major osteoporotic
fracture (hip, radius, humerus or clinical vertebral) re‐
portedly presented an especially high risk of suffering
another fracture in the first 24 months and that sub‐
sequently it stabilized, although always remaining
above the risk of the population without a history of
fracture. In the specific case of hip fracture, refracture
incidence can reach up to 10% during the first years12.
On the other hand, the prevalence of hypovitami‐
nosis D (serum levels of 25OHD <20 ng/ml) is very
high in patients suffering from a hip fracture, rea‐
ching, for example, 36% in Finland13, 40‐68% in Uni‐
ted Kingdom14, between 50‐78% in the US15, between
62‐90% in Japan16 and between 67‐91% in Spain17.
These rates are much higher than those found in pe‐
ople without hip fracture, although lower than those
found in institutionalized subjects18.
However, only a small percentage of patients who
suffer a hip fracture receive antiosteoporotic treat‐
ment, including calcium and vitamin D supplements.
Thus, in a study that included more than 85,000 hip
fracture patients from different geographical areas
(the USA, Spain and Korea), it was observed that only
11% of American patients, 25% of Spaniards, and
39% of Koreans, followed some type of antiosteopo‐
rotic treatment three months after be discharged
after the fracture19.
In a similar study20 carried out in the USA involving
almost 100,000 patients with hip fractures, less than
30% received treatment during the first 12 months
after discharge and this percentage decreased in re‐
cent years (2002‐2011 period). Finally, a recent work
carried out in Spain21 indicates that only 21% of hip
fracture patients receive antiosteoporotic treatment
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after hospital discharge, increasing this percentage to
32% and 38%, one month and 4 months afterwards,
respectively. Nor is the percentage of patients receiving
only calcium and/or vitamin D much higher. Thus, in a
study conducted in Finland with more than 30,000 pa‐
tients who had suffered a hip fracture, 13% of men and
22% of women received treatment with calcium
and/or vitamin D, while this percentage reached 8%
and 27%, respectively, in the case of bisphosphonates
or other antiosteoporotic drugs22. In another study in
North America, Europe and Australia, more than half
of the patients who underwent surgery after suffering
a hip fracture, reportedly did not take calcium and/or
vitamin D supplements, or did so irregularly, two
months after being discharged23. This percentage was
close to 50% in another study carried out in Italy24.
HYPOVITAMINOSIS D IN PATIENTS WITH HIP FRACTURE
In the absence of preventive treatment, hypovitami‐
nosis D in patients who have suffered a hip fracture
can cause proximal muscle weakness and reduce
dynamic balance and gait speed7, which would make
it difficult to mobilize patients during the postopera‐
tive and rehabilitation period. In this regard, Di Mo‐
naco et al.25 observed that patients with hip fractures
who had levels of 25(OH)D below 12 ng/ml had a
worse recovery than those who had levels between 12
and 20 ng/ml, and these, in turn, were associated with
a worse recovery than those with value between 21
and 29 ng/ml. On the contrary, no significant differen‐
ces were found between this last group and those pa‐
tients with levels ≥30 ng/ml. In addition, in some
randomized controlled trials, although with a small
number of patients, benefits have been reported in
subjects who received vitamin D supplements after
suffering a hip fracture. Thus, Harwood et al.26 obser‐
ved that oral or parenteral vitamin D reduced the risk

of falls after one year of presenting a hip fracture, in a
study with 150 women who remained functionally in‐
dependent before the fracture. Mak et al.27 found that
a single dose of cholecalciferol load (250,000 IU) fo‐
llowed by 800 IU daily, reduced the risk of falls com‐
pared to the isolated daily dose in 218 patients (77%
women) followed for 26 weeks. Finally, Bishoff‐Ferrari
et al.12 observed that the administration of high doses
of vitamin D (2,000 IU/day) to patients discharged
after suffering a hip fracture, reduced the rate of re‐
admissions during the first 40% year. These authors28
have also observed that performing physical exercise
at home together with the administration of 800 IU of
vitamin D3 improved functional recovery after a hip
fracture.
As stated above, calcium and vitamin D play an essen‐
tial role in the treatment of osteoporosis. First, this is
because, although there is no conclusive evidence of
its effectiveness in reducing fractures when used in
isolation, in virtually all clinical trials conducted to
demonstrate the anti‐fractural effects of antiosteopo‐
rotic medication, Patients received oral calcium and
vitamin D supplements3‐5. Secondly, the existence of
hypovitaminosis D increases the risk of fragility frac‐
tures and reduces the protection against fractures
provided by some drugs widely used in clinical prac‐
tice in the treatment of patients with osteoporo‐
sis24,29,30. In the specific case of the hip fracture, Degli
Esposti et al.24 carried out a cohort study that inclu‐
ded 3,475 patients 50 years of age or older hospitali‐
zed for a vertebral or hip fracture during the years
2011 to 2015, and they were followed for 3 years.
These authors found that the risk of refracture was
44% lower in patients treated with anti‐osteoporotic
drugs (anti‐resorptive or anabolic) along with cal‐
cium and/or vitamin D, compared to those who did
not receive supplements.
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In addition, the incidence of new fractures was al‐
most 65% lower in patients who received calcium/vi‐
tamin D supplements compared to those who only
received antiresorptive or anabolic therapy24.
On the other hand, mild and, especially, severe
hypovitaminosis may increase the symptomatic
hypocalcaemia that is sometimes observed after the
administration of potent parenteral antiresorptive
drugs, such as zoledronic acid or denosumab, widely
used in the treatment of patients with hip fracture. In
fact, in the classic study by Lyles et al.31 in which a
28% reduction in mortality was demonstrated in hip
fracture patients treated with zoledronic acid, all pa‐
tients also received calcium and vitamin supple‐
ments. D. In this regard, it is worth commenting that
the beneficial effect on mortality has also been obser‐
ved with other antiosteoporotic drugs, including cal‐
cium and vitamin D supplements themselves32. For
example, in the aforementioned cohort of Degli Es‐
posti et al.24, patients treated with antiresorptive or
anabolic drugs, in addition to calcium and vitamin D,
presented a 64% reduction in the risk of overall mor‐

tality in relation to those who did not They received
treatment. In addition, mortality rates were even
lower among treated patients receiving calcium
and/or vitamin D supplements. Finally, Cancio et al.33,
in a recent retrospective study conducted in our
country, with more than 30,000 patients out of 65 or
more years with hip fracture followed for two years,
observed that treatment with calcium and/or vitamin
D reduced total mortality by 16% (HR: 0.84; 95% CI
0.79‐0.88; p<0.001).
CONCLUSION
Although there is no evidence of its effectiveness when
administered in isolation, it is considered that calcium
and vitamin D should be prescribed to every patient
with osteoporosis, especially if they have suffered a
fragility fracture. In our usual clinical practice, it is ad‐
visable that patients with hip fractures receive an ade‐
quate intake of vitamin D (daily dose between
800‐1,000 IU), in addition to an appropriate amount
of calcium (between 1,000‐1,200 mg/day), preferably
with diet.

Conflict of interests: The authors declare no conflict of interest.

9

21

Role of calcium and vitamin D in treating hip fracture patients
Rev Osteoporos Metab Miner. 2019;11(Supl 1):S18-22

Bibliography
1.

Norton R, Butler M, Robinson E, Lee‐
Joe T, Campbell AJ. Declines in physical
functioning attributable to hip frac‐
ture among older people: a follow‐up
study of case‐control participants. Di‐
sabil Rehabil. 2000;22:345‐51.
2. Quesada‐Gómez JM, Sosa Henríquez M.
Vitamina D y función muscular. Rev Os‐
teoporos Metab Miner. 2019;11:3‐5.
3. Cosman F, de Beur SJ, LeBoff MS, Le‐
wiecki EM, Tanner B, Randall S, et al.
Clinician’s Guide to Prevention and
Treatment of Osteoporosis. Osteopo‐
ros Int. 2014;25:2359‐81.
4. González‐Macías J, Del Pino‐Montes J,
Olmos JM, Nogués X; en nombre de la
Comisión de Redacción de las Guías de
Osteoporosis de la SEIOMM. Guías de
práctica clínica en la osteoporosis postme‐
nopáusica, glucocorticoidea y del varón.
Sociedad Española de Investigación
Ósea y del Metabolismo Mineral (3ª.
Versión actualizada 2014). Rev Clin
Esp. 2015;215:515‐26.
5. Compston J, Cooper A, Cooper C, Git‐
toes N, Gregson C, Harvey N, et al; Na‐
tional Osteoporosis Guideline Group
(NOGG). UK clinical guideline for the
prevention and treatment of osteopo‐
rosis. Arch Osteoporos. 2017;12:43.
6. Dawson‐Hughes B, Mithal A, Bonjour JP,
Boonen S, Burckhardt P, Fuleihan GE,
et al. IOF position statement vitamin
D recommendations for older adults.
Osteoporos Int. 2010;21:1151‐4.
7. Holick MF, Binkley NC, Bischoff‐Fe‐
rrari HA, Gordon CM, Hanley DA, Hea‐
ney RP, et al. Evaluation, treatment,
and prevention of vitamin D defi‐
ciency: an Endocrine Society clinical
practice guideline. J Clin Endocrinol
Metab. 2011;96:1911‐30.
8. Varsavsky M, Rozas Moreno P, Becerra
Fernández A, Luque Fernández I, Que‐
sada Gómez JM, Ávila‐Rubio V, et al.;
en representación del Grupo de Tra‐
bajo de Osteoporosis y Metabolismo
Mineral de la Sociedad Española de
Endocrinología y Nutrición. Recomen‐
daciones de vitamina D para la pobla‐
ción general. Endocrinol Diabetes
Nutr. 2017;64 (Suppl 1):7‐14.
9. Gómez de Tejada Romero MJ, Sosa
Henríquez M, Del Pino Montes J, Jódar
Gimeno E, Quesada Gómez JM, Can‐
celo Hidalgo MJ, et al. Documento de
posición sobre las necesidades y nive‐
les óptimos de Vitamina D. Sociedad
Española de Investigación Ósea y Me‐
tabolismo Mineral (SEIOMM) y Socie‐
dades afines. Rev Osteoporosis Metab
Miner. 2011;3:53‐64.
10. Olmos JM, Arnaiz F, Hernández JL, Olmos‐
Martínez JM, González Macías J. Calcife‐
diol mensual frente a calcifediol quincenal
en el tratamiento de pacientes osteopo‐
róticos. Estudio en la vida real. Rev Oste‐
oporos Metab Miner. 2018;10:89‐95.
11. Johansson H, Siggeirsdóttir K, Harvey NC,
Odén A, Gudnason V, McCloskey E, et al.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

Imminent risk of fracture after fracture.
Osteoporos Int. 2017;28:775‐80.
Bischoff‐Ferrari HA, Dawson‐Hughes B,
Platz A, Orav EJ, Stähelin HB, Willett WC,
et al. Effect of high‐dosage cholecalci‐
ferol and extended physiotherapy on
complications after hip fracture: a ran‐
domized controlled trial. Arch Intern
Med. 2010;170:813‐20.
von Knorring J, Slätis P, Weber TH, He‐
lenius T. Serum levels of 25‐hydroxy‐
vitamin D, 24,25‐dihydroxyvitamin D
and parathyroid hormone in patients
with femoral neck fracture in sou‐
thern Finland. Clin Endocrinol. (Oxf)
1982;17:189‐94.
Dixon T, Mitchell P, Beringer T, Gallacher
S, Moniz C, Patel S, et al. An overview of
the prevalence of 25hydroxy‐vitamin D
inadequacy amongst elderly patients
with or without fragility fracture in the
United Kingdom. Curr Med Res Opin.
2006;22:405‐15.
LeBoff MS, Kohlmeier L, Hurwitz S,
Franklin J, Wright J, Glowacki J. Occult
vitamin D deficiency in postmenopau‐
sal US women with acute hip fracture.
JAMA. 1999;281:1505‐11.
Nakano T, Tsugawa N, Kuwabara A,
Kamao M, Tanaka K, Okano T. High
prevalence of hypovitaminosis D and
K in patients with hip fracture. Asia
Pac J Clin Nutr. 2011;20:56‐61.
Larrosa M, Gomez A, Casado E, Mo‐
reno M, Vázquez I, Orellana C, et al.
Hypovitaminosis D as a risk factor of
hip fracture severity. Osteoporos Int.
2012;23:607‐14.
Mesa Ramos M. Vitamina D y fracturas
por fragilidad. Rev Osteoporos Metab
Miner. 2017;9(Supl 1):S40‐4.
Kim SC, Kim MS, Sanfélix‐Gimeno G,
Song HJ, Liu J, Hurtado I, et al. Use of os‐
teoporosis medications after hospitali‐
zation for hip fracture: a cross‐national
study. Am J Med. 2015;128:519‐26.
Solomon DH, Johnston SS, Boytsov NN,
McMorrow D, Lane JM, Krohn KD. Os‐
teoporosis medication use after hip
fracture in U.S. patients between 2002
and 2011. J Bone Miner Res. 2014;29:
1929‐37.
Prieto‐Alhambra D, Reyes C, Sainz MS,
González‐Macías J, Delgado LG, Bou‐
zón CA, et al. In‐hospital care, compli‐
cations, and 4‐month mortality following
a hip or proximal femur fracture: the
Spanish registry of osteoporotic femur
fractures prospective cohort study. Arch
Osteoporos. 2018;13:96.
Nurmi‐Lüthje I, Sund R, Juntunen M,
Lüthje P. Post‐hip fracture use of prescri‐
bed calcium plus vitamin D or vitamin D
supplements and antiosteoporotic drugs
is associated with lower mortality: a na‐
tionwide study in Finland. J Bone Miner
Res. 2011;26:1845‐53.
Sprague S, Madden K, Slobogean G, Pe‐
trisor B, Adachi JDR, Bogoch E, et al. A
missed opportunity in bone health: vi‐

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

tamin D and calcium use in elderly fe‐
moral neck fracture patients following
arthroplasty. Geriatr Orthop Surg Re‐
habil. 2017;8:215‐24.
Degli Esposti L, Girardi A, Saragoni S,
Sella S, Andretta M, Rossini M, et al;
on the behalf of the Study group. Use
of antiosteoporotic drugs and cal‐
cium/vitamin D in patients with fragi‐
lity fractures: impact on re‐fracture
and mortality risk. Endocrine. 2018
Dec 4. doi: 10.1007/s12020‐018‐1824‐9.
[Epub ahead of print].
Di Monaco M, Castiglioni C, Di Carlo S,
La Marmora E, Filipovic I, Milano E, et
al. Classes of vitamin D status and
functional outcome after hip fracture:
a prospective, short‐term study of
1350 inpatients. Eur J Phys Rehabil
Med. 2019;55:56‐62.
Harwood RH, Sahota O, Gaynor K,
Masud T, Hosking DJ; Nottingham
Neck of Femur (NONOF) Study. A ran‐
domised, controlled comparison of
different calcium and vitamin D sup‐
plementation regimens in elderly
women after hip fracture: The Not‐
tingham Neck of Femur (NONOF)
Study. Age Ageing. 2004;33:45‐51
Mak JCS, Klein L, Mason RS, Cameron
ID. Contemporary pain management
in elderly patients after hip fracture
surgery: cross‐sectional analyses at
baseline of a randomized controlled
trial. Clin J Pain. 2015;31:788‐93.
Stemmle J, Marzel A, Chocano‐Bedoya
PO, Orav EJ, Dawson‐Hughes B, Freys‐
taetter G, et al. Effect of 800 IU versus
2000 IU vitamin D3 with or without a
simple home exercise program on
functional recovery after hip fracture:
a randomized controlled trial. J Am
Med Dir Assoc. 2019 May;20(5):530‐6.
Adami S, Giannini S, Bianchi G, Siniga‐
glia L, Di Munno O, Fiore CE, et al. Vita‐
min D status and response to treatment
in postmenopausal osteoporosis. Os‐
teoporos Int. 2009;20:239‐44.
Díez‐Pérez A, Olmos JM, Nogués X,
Sosa M, Díaz‐Curiel M, Pérez‐Castrillón
JL, et al. Risk factors for prediction of
inadequate response to antiresorpti‐
ves. J Bone Miner Res. 2012;27:817‐24.
Lyles KW, Colón‐Emeric CS, Magaziner
JS, Adachi JD, Pieper CF, Mautalen C, et
al. HORIZON recurrent fracture trial.
Zoledronic acid and clinical fractures
and mortality after hip fracture. N
Engl J Med. 2007;357:1799‐1809.
Bolland MJ, Grey AB, Gamble GD, Reid
IR. Effect of osteoporosis treatment on
mortality: a meta‐analysis. J Clin En‐
docrinol Metab. 2010; 95:1174‐81.
Cancio JM, Vela E, Santaeugènia S, Clè‐
ries M, Inzitari M, Ruiz D. Influence of
demographic and clinical characteris‐
tics of elderly patients with a hip frac‐
ture on mortality: A retrospective,
total cohort study in North‐East Spain.
Bone. 2018;117:123‐9.

22

Olmos Martínez JM, Hernández Hernández JL
Rev Osteoporos Metab Miner. 2019;11(Supl 1):S18-22

SELF ASSESSMENT TEST
1. The most serious osteoporotic fracture is:
a. Vertebral
b. Distal radius
c. Humerus
d. None of the above

2. The prevalence of vitamin D deficiency, defined as (serum 25OHD levels <20 ng/ml) is very
high in patients suffering from a hip fracture, reaching in Spain figures between:
a. 36-40%
b. 40-68%
c. 50-78%
d. 67-91%

3. The presence of a fracture implies an increased risk of fracture in subsequent years. In the
specific case of the hip fracture, the incidence of refracture can reach:
a. 5%
b. 10%
c. 15%
d. 20%

4. In randomized studies it has been proven that the administration of vitamin D produces:
a. Fall risk reduction
b. Reduction of the risk of new hip fractures
c. Reduction of the risk of readmissions after a hip fracture
d. All of the above is true

5. Point out the answer that seems false:
a. Calcium and vitamin D should be prescribed to every patient with osteoporosis
b. The amount of vitamin D should range between 800 and 1,000 IU/day
c. The amount of calcium should range between 1,000 and 1,200 mg/day
d. Pharmacological supplementation is preferable

Correct answers can be found on pages 23 and 24

