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Abstract

Introduction: Vitamin D deficiency is associated with lower bone density, increased frequency of falls, and greater
risk of fragility fractures.

Objective: To describe the clinical and sociodemographic characteristics of older adults with fragility hip fractures
treated at a hospital in Medellin (Colombia) and to establish the frequency of vitamin D deficiency in these patients.
Methodology: Retrospective descriptive study. A total of 440 patients >60 years of age with fragility hip fractures
treated at a quaternary hospital in Medellin (Colombia) between 2021 and 2023 were included. Data were collected
based on the review of their medical records. The level of 25-hydroxy vitamin D assessed within 72 hours after
the fall was considered.

Results: The mean age of the patients was 81.55 years (+8.89), and 70.23% (n=309) were women. The most common
risk factors for fragility fractures were smoking (39.09%; n=172), history of fragility fracture (13.64%; n=60), and
having osteoporosis/osteopenia (10.91%; n=48). Moreover, 88.63% (n=390) had at least one comorbidity, the most
frequent being hypertension (72.27%; n=318). Meanwhile, 78.18% (n=344) had an extracapsular fracture, 91.81%
(n=404) underwent surgery, 37.73% (n=166) developed at least one complication, and 30-day mortality was 12.27%
(n=57). Finally, 78.86% (n=347) had low vitamin D levels (deficiency: 6.82%; insufficiency: 72.05%).

Conclusions: Most patients with fragility hip fractures were elderly, female, and had at least one comorbidity.
Furthermore, extracapsular fractures and surgery were predominant, with a high complication rate being observed.
Lastly, more than three-thirds of patients had low vitamin D levels, mainly 25-OH vitamin D insufficiency.
Keywords: Hip fractures; Osteoporotic Fractures; Osteoporosis; Vitamin D Deficiency (MesH).

Resumen

Introduccion. La hipovitaminosis D se asocia con menor densidad 6sea, mayor frecuencia de caidas y mayor
riesgo de fracturas por fragilidad.

Objetivos. Describir las caracteristicas clinicas y sociodemograficas de adultos mayores con fractura de cadera
por fragilidad atendidos en un hospital de Medellin (Colombia), y determinar la frecuencia de hipovitaminosis D
en estos pacientes.

Metodologia. Estudio descriptivo retrospectivo. Se incluyeron 440 pacientes >60 afos con fracturas de cadera
por fragilidad atendidos en un hospital de cuarto nivel en Medellin (Colombia) entre 2021 y 2023. Los datos se
recolectaron a partir de la revision de las historias clinicas. Se tuvo en cuenta el nivel de 25-hidroxi vitamina D
evaluado dentro de las 72 horas posteriores a la caida.

Resultados. La edad promedio de los pacientes fue 81,55 afos (+8,89) y 70,23% (n=309) fueron mujeres. Los
factores de riesgo de fracturas por fragilidad mas comunes fueron tabaquismo (39,09%; n=172), antecedente de
fractura por fragilidad (13,64%; n=60) y presencia de osteoporosis/osteopenia (10,91%; n=48). Ademas, 88,63%
(n=390) tenia al menos una comorbilidad, siendo la mas frecuente hipertension arterial (72.27%; n=318). Por
otra parte, 78,18% (n=344) presento fractura extracapsular, 91,81% (n=404) recibié manejo quiruargico, 37,73%
(n=166) desarroll6 al menos una complicacion y la mortalidad a 30 dias fue 12,27% (n=57). Finalmente, 78,86%
(n=347) tenian hipovitaminosis D (deficiencia: 6,82%; insuficiencia: 72,05%).

Conclusiones. La mayoria de los pacientes con fracturas de cadera por fragilidad tenian una edad avanzada, eran
mujeres y tenian al menos una comorbilidad. Ademads, las fracturas extracapsulares y el tratamiento quirtirgico
predominaron, y se observo una tasa alta de complicaciones. Por tltimo, mas de tres tercios de los pacientes
tenia hipovitaminosis D, principalmente insuficiencia de 25-OH vitamina D.

Palabras clave: Fracturas de Cadera; Fracturas Osteoporoticas; Osteoporosis; Deficiencia de Vitamina D (DeCS).
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Vitamin D deficiency in fragility hip fractures

RCOT

Introduction

Hip fractures are common traumatic injuries in older adults and are often caused by
low-energy trauma."* The global annual incidence of these fractures was 1.3 million
cases in 1990 and is estimated to increase to 7-21 million by 2050, representing a
major public health concern. In Colombia, fragility hip fracture rate is 276.2 cases per
100 000 inhabitants.” These fractures constitute one of the main causes of morbidity and
mortality in the population >60 years of age and are associated with an increased risk
of functional deterioration, postoperative complications, and short- and medium-term
mortality.

Deficiency of 25-hydroxy (OH) vitamin D results in muscle weakness, decreased bone
density, increased frequency of falls, and increased risk of sustaining fragility fractures.>”
In patients with hip fracture, the prevalence of hypovitaminosis D ranges from 46%
to 92%, depending on the cut-off point used to define the deficiency.” In Colombia,
Rosero-Olarte et al."* reported a high prevalence of 25-OH vitamin D deficiency (60.37%)
in women 269 years with low bone mass treated in Villavicencio.

In a systematic review and meta-analysis that included 28 studies (61 744 older
adults), it was found that individuals with the lowest 25-OH vitamin D levels had a
40% higher probability of suffering a hip fracture (adjusted odds ratio: 1.40).” Similarly,
a meta-analysis including 20 studies (41 738 older adults) reported that, compared
with low 25-OH vitamin D, having a high level of this vitamin reduces the risk of hip
fractures in older adults."

According to what has been reported in the literature, it is recommended to evaluate
25-OH vitamin D levels in blood in population groups at risk or when there is a clinical
suspicion of deficiency.® Although there is no consensus on the optimal level of this
vitamin in blood,'*'* U.S. institutions such as the National Academy of Medicine, the
National Osteoporosis Foundation, and the American Geriatrics Society established a
level <30 nmol/L (<12 ng/mL) as deficiency.'* However, the Endocrine Society and the
American Association of Clinical Endocrinology recommend deficiency cut-off points
of <50 nmol/L(<20 ng/mL) and <75 nmol/L (<30 ng/mL), respectively.'>'® In addition,
recent studies on hip fracture patients have used a cutoff point of >75 nmol/L (30 ng/
mL) to define whether sufficient vitamin D is sufficient.'”*

The effect of 25-OH vitamin D supplementation in reducing fracture frequency is
controversial.?*** Vitamin D alone has been reported as unlikely to prevent fractures
in the doses and formulations that have been investigated in older adults, although
supplementation with vitamin D plus calcium may prevent hip and other fractures.?
In this regard, further experimental studies are required."

Although several studies have determined the plasma levels of 25-OH vitamin D in the
adult population in Colombia,'*?!?* the literature on the presence of hypovitaminosis D
in patients with fragility hip fracture in the country is scarce.’*** In view of the above,
the objectives of the present study were to describe the clinical and sociodemographic
characteristics of older adults with fragility hip fractures treated at a hospital in Medellin
(Colombia) and to determine the frequency of hypovitaminosis D in these patients.

Methodology
Study design

Descriptive and retrospective study.

Rev. colomb. ortop. traumatol. | https://doi.org/10.58814/01208845.523 2/12


https://doi.org/10.58814/01208845.523

RCOT Vitamin D deficiency in fragility hip fractures

Study population and sample

The study population comprised older adults (>60 years) treated for hip fractures between
December 2021 and June 2023 at the Hospital Alma Mater de Antioquia (N=483), a
tertiary care institution in Medellin, Colombia.

Patients were selected taking into account the following inclusion criteria: hip fracture
caused by low-energy trauma, having information in their medical records on 25-OH
vitamin D levels in blood within 72 hours after the fall, and availability of X-rays taken
during the acute phase of the fracture in the hospital radiology system.

Procedures and variables

Based on the medical record review, the following information was collected for each
patient: age, sex, 25-OH vitamin D level within 72 hours after the fall that caused the
fracture, type of hip fracture management, presence of comorbidities (high blood pressure,
chronic obstructive pulmonary disease [COPD], diabetes mellitus, hypothyroidism,
coronary artery disease, stroke, atrial fibrillation and/or heart failure), presence of com-
plications at 30 days, 30-day mortality, and presence of risk factors for fragility fractures
frequently reported in the literature (history of fragility fracture and location of fragility
fracture, if applicable; history of fragility fracture in parents; presence of osteoporosis
or osteopenia by densitometry and treatment for these conditions, if applicable; chronic
use of corticosteroids; active smoking; and active alcohol consumption).>** 25-OH
vitamin D level was classified as deficient (<12 ng/mL), insufficient (12-30 ng/mL), and
optimal (>30 ng/mL).

Moreover, an orthopedist reviewed the X-rays in order to classify the hip fracture
according to its location (intracapsular or extracapsular).

Statistical analysis

The information was entered into and organized in a format predesigned by the researchers
in Microsoft Excel. Data are described using absolute and relative frequencies for
qualitative variables and means and standard deviations (SD) for quantitative variables,
since they showed a normal distribution (Kolmogorov-Smirnoff test). All analyses were
performed in the statistical software IBM SPSS Statistics (version 28.0.1).

Ethical considerations

This research followed the ethical principles for the conduct of biomedical studies
involving human subjects established in the Declaration of Helsinki,* the bioethical
principles and guidelines for the protection of human subjects in research proclaimed in
the Belmont Report,?” and the scientific, technical and administrative standards for health
research set forth in Resolution 8430 of 1993 issued by the Colombian Ministry of Health
and Social Protection.?® It was also approved by the research ethics committee of the
Hospital Alma Mater de Antioquia through minutes IN 66-2023 of September 15, 2023.

Results

Between December 2021 and June 2023, 483 patients over 60 years of age were treated for
hip fracture at the Hospital Alma Mater, with 440 of them meeting the inclusion criteria.
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fracture treated between
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v levels

- Having records of hip X-ray taken in

Patients included in the the acute phase of the fracture

study
(n=440)

Figure 1. Sample selection flowchart.
Source: Own elaboration.

The mean age was 81.55 years (SD: 8.89) and 309 patients (70.23%) were women.
Regarding the presence of risk factors for fragility fractures frequently described in the
literature, smoking (39.09%; n=172), history of fracture (13.64%; n=60), and presence
of osteoporosis or osteopenia (10.91%; n=48) were the most frequent factors (Table 1).

Table 1. Presence of risk factors for fragility fractures reported in the literature among the
sample (n=440).

Presence of risk factors commonly reported in the literature n %
Smoking 172 39.09
History of fragility fracture 60 13.64
Presence of osteoporosis or osteopenia 48 10.91
Active consumption of alcoholic beverages 28 6.36
History of fragility fracture in parents 20 4.55
Corticosteroid use 15 341

Source: Own elaboration.

The most common anatomical sites for previous fragility fracture (n=60) were hip
(43.33%: n=26) and distal radius (21.67%: n=13) (Figure 2).

Multiple

Other locations - 2
Proximal humerus - 4

5 10 15 20 25 30
Number of patients

wu

Location

o

Figure 2. Anatomical location of the previous fragility fracture.
Source: Own elaboration.
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Of the 48 patients with osteoporosis or osteopenia, 45 (93.75%) were receiving some
type of treatment for these conditions, with oral antiresorptive (35.42% n=17) and

calcium plus 25-OH vitamin D being the most common (Table 2).

Table 2. Treatments received for osteoporosis or osteopenia.

Bone health treatment

n %
Antiresorptive medication 17 35.42
Calcium plus 25-hydroxy vitamin D 8 16.67
Parathyroid hormone 5 10.42
Zoledronic acid 4 8.33
Calcium (only) 4 8.33
25-hydroxy vitamin D (only) 3 6.25
Denosumab 3 6.25
Anabolic medication and antiresorptive medication 1 2.08

Source: Own elaboration.

The presence of at least one comorbidity was documented in 88.63% (n=390), with
high blood pressure (72.27%; n=318) and COPD (34.54%; n=152) being the most frequent

(Table 3).

Table 3. Presence of comorbidities in the sample (n=440).

Comorbidity n %
High blood pressure 318 72.27
Chronic obstructive pulmonary disease 152 34.54
Diabetes mellitus 120 27.27
Hypothyroidism 78 17.73
Coronary artery disease 53 12.05
Stroke 33 7.5
Atrial fibrillation 26 5.91
Heart failure 21 4.77

Source: Own elaboration.

The most frequent anatomical location of the fracture was extracapsular (78.18%; n=344).
In addition, 91.81% (n=404) of the patients underwent surgery, with cephalomedullary
nail fixation being the most frequently used technique (n=301) (Figure 3). On the other
hand, 2.27% (n=10) received conservative management and 5.91% (n=26) died before

receiving definitive treatment.
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DHS: dynamic hip screw.

Figure 3. Location of hip fracture by type of management.
Source: Own elaboration.

At 30 days after fracture, 166 patients (37.73%) had developed at least one complication,
with anemia (27.11%; n=45) and delirium (19.28%; n=32) being the most common (Table 4).

Table 4. Occurrence of complications at 30 days (n=166).

Complication n %
Anemia 45 27.11%
Delirium 32 19.28%
Acute respiratory failure/acute COPD exacerbation 30 18.07%
Pneumonia 13 7.83%
Urinary tract infection/urinary retention 11 6.63%
Atrial fibrillation 10 6.02%

Coronary heart disease 5.42%
3.61%
Deep vein thrombosis/venous thromboembolism 2.41%

9
6
4
Failure of osteosynthesis material/Infection at the operative site 2 1.20%
2
1
1

Hypercalcemia

Pressure ulcers 1.20%
Cardiac arrest 0.60%
Paralytic ileus 0.60%

EPOC: enfermedad pulmonar obstructiva crénica.
Source: Own elaboration.

According to 25-OH vitamin D levels 72 hours after trauma, 78.86% (n=347) of the
patients had hypovitaminosis D (Table 5).

Table 5. 25-hydroxy vitamin D levels within 72 hours after the fall.

25-hydroxy vitamin D level n % Mean (ng/mL)
Deficient (<12 ng/mL) 30 6.82% 8.65
Insufficient (12-30 ng/mL) 317 72.05% 20.28
Optimal (>30 ng/mL) 93 21.14% 38.19

Source: Own elaboration.
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Mean 25-OH vitamin D levels in patients with extracapsular fracture and those with
intracapsular fracture were 22.42 ng/mL and 23.03 ng/mL, respectively. In addition,
the frequency of hypovitaminosis D was similar in both fracture types (78.78% and
79.17%) (Figure 4).

m Extracapsular (n=344) Intracapsular (n=96)
249
68 73
22 20
H .
Deficient (<12 ng/ml) Insufficient (12-30 ng/ml) Optimal (>30 ng/ml)

Figure 4. 25-hydroxy vitamin D levels according to anatomic location of hip fracture.
Source: Own elaboration.

Within 30 days of the fracture, 54 patients had died (12.27%) and, of them, 79.63%
(n=43) had hypovitaminosis D within 72 hours after the fall (Table 6).

Table 6. Blood levels of 25-hydroxy vitamin D according to hip fracture location in patients who
died within 30 days of fracture.

Extracapsular Intracapsular
25-hydroxy vitamin D level (n=43) (n=11)
% n %
Deficient (<12 ng/mL) 5 11.63% 0 0
Insufficient (12-30 ng/mL) 30 69.77% 8 72.73%
Optimal (>30 ng/mL) 8 18.60% 3 27.27%

Source: Own elaboration.

Discussion

In the present study, the mean age of the patients was 81.55 years and 70.23% were
women. These findings are similar to those reported in national studies conducted in
patients aged 50-60 years old with hip fracture, in which the mean age ranged from
75.35 to 81.6 years, and the proportion of women ranged from 60% to 78.3%.2%3!
Regarding the presence of risk factors frequently reported in the literature, smoking
(39.09%) and a history of fragility fracture (13.64%) were the most frequent in the sample.
With respect to smoking, Huo et al.** reported that being a smoker is associated with
an increased likelihood of osteoporosis or osteopenia and, consequently, with a higher
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risk of fragility fractures, which is consistent with other studies that found that smoking
generates an increased risk of osteoporosis.*** Concerning fracture history, it has been
established that previous fracture is an important predictor of hip fractures, especially
within 2 years of fracture. As a matter of fact, a study involving 115 776 patients >65
years of age treated in Ontario (Canada) found that hip fracture was the most common
subsequent fracture.*® Also, according to Niempoog et al.,*’ it is necessary to identify
fragility fractures to prevent more serious injuries in the future.

In this study, 48 patients (10.91%) had osteoporosis or osteopenia and, of these, 93.75%
(n=45) were receiving some type of treatment for those conditions. This is similar to,
but higher than, what was reported by McCarthy et al.*® in a study that included 221
patients with hip fracture and a history of fracture treated in a hospital in Ireland, in
which, out of the 130 individuals in whom bone assessment was performed, 75.3%
(n=98) were taking some type of anti-osteopenia medication. However, other studies in
patients with fragility hip fracture have found much lower frequencies of osteoporosis
treatment (25%-13.22%).394

Furthermore, 390 patients (88.63%) presented at least one comorbidity, the most
frequent being high blood pressure (72.27%) and COPD (34.54%). This last finding is
similar to the findings reported in other studies in Colombia, in which the most prevalent
comorbidity was high blood pressure (73%-40%).23'4!

In this study, the most frequent anatomical location of the hip fracture was extracapsular
(78.18%; n=344), which is similar to findings reported in the literature.?**#? Another
noteworthy finding is that fracture treatment in most patients was surgery (91.81%),
with cephalomedullary nail being the most frequent type of fixation. According to
the literature, most patients with fragility hip fracture undergo surgery;**¢ however,
a significantly increasing percentage of medically unfit patients with a high risk of
perioperative death are treated nonoperatively.” Furthermore, according to Tay,* older
adults with hip fractures should be treated surgically and, if treated conservatively, they
should be informed of the increased risk of mortality with this type of management.
The currently recommended fixation method is cephalomedullary nail;***° previously,
dynamic hip screw (DHS) was used, and it was the most common fixation method in
the study by Uribe et al.*’

At 30 days after the fracture, 166 patients (37.73%) had developed at least one com-
plication, with anemia (27.11%) and delirium (19.28%) being the most common. This is
consistent with the findings of the study by Uribe et al.,*! where the early postoperative
complication rate reached 37.8%, with anemia (22.5%) and organic brain syndrome
(22.5%) being the most frequent complications. Similarly, Gonzalez et al.* found that the
most prevalent complication was delirium (13.55%), followed by new fractures (10.97%).

Suboptimal vitamin D levels are associated with increased incidence of hip fractures
due to both decreased bone mineral density and impaired muscle function and balance,
which also increase the risk of falls.”®!%!* In this sense, hypovitaminosis D represents a
risk factor for falls, which, in turn, can lead to fragility fractures. In the present study,
347 patients (78.86%) had hypovitaminosis D according to their 25-OH vitamin D levels
within 72 hours after the fall (deficiency: 6.82%; insufficiency: 72.05%), and the frequency
of this condition was similar in patients with extracapsular fracture and those with
intracapsular fracture (78.78% vs. 79.17%).

This high frequency of hypovitaminosis D is in line with that reported by Herrera et al.*
in a study in older adults treated at a tertiary care center in Mexico City, where all patients
with hip fracture (100%; n=21) had hypovitaminosis D (deficiency: 86.2%; insufficiency:
13.8%). Nevertheless, Rosero-Olarte et al.,’ in a study conducted in 106 women >69
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years with low bone mass treated in Villavicencio, Colombia (60.37%; deficiency: 39.62%;
insufficiency: 20.75%), reported a lower frequency of suboptimal vitamin D levels
(60.37%; deficiency: 39.62%; insufficiency: 20.75%). Also, as observed in our study, the
frequency of hypovitaminosis was similar in patients with extracapsular fracture and
in those with intracapsular fracture (96% vs. 100%, respectively) in a study conducted
in 222 older adults hospitalized for hip fracture in Chile.*! These findings could be
explained by the fact that older adults tend to be exposed to low levels of sunlight and
little consumption of dairy products, as well as by the fact that this population group
has a higher frequency of associated comorbidities that alter phosphocalcic metabolism,
including kidney failure or malabsorption syndromes.*>

Finally, the 30-day mortality rate in this study was 12.27% (n=54), and 79.63% of the
deceased patients had hypovitaminosis D. In this regard, in a meta-analysis that included
data from 4 409 patients with hip fracture, vitamin D insufficiency was associated with
increased mortality at one and two years; however, after adjusting for confounding
factors, this association was not statistically significant.>® Furthermore, according to Fink
et al.,* preoperative 25-OH vitamin D levels could be an independent predictor of early
postoperative complications. In view of the above, the authors of both studies state
the need for further studies to determine the impact of vitamin D in this population.

The main limitation of the study is the retrospective collection of data from medical
records, which implies a potential information bias, considering that, even though the
hospital has clearly established protocols, it is not possible to ensure the quality of data
recording by the treating physicians and specialists, including information related to
the presence of risk factors for fragility fractures commonly reported in the literature.

In terms of strengths, the results presented demonstrate the importance of early
evaluation of factors that have an impact on bone health, such as 25-OH vitamin D levels,
because if hypovitaminosis is detected, timely treatment could improve the postoperative
clinical and functional outcomes of these patients. In this regard, it is recommended
that, as part of their comprehensive management, patients with fragility hip fractures
be admitted to programs to prevent new fragility fractures, such as the International
Osteoporosis Foundation program, a strategy that has been already implemented in the
institution where the present study was conducted.

Conclusions

Most patients with fragility hip fractures were older, female, and had at least one
comorbidity. In addition, extracapsular fractures and surgical treatment predominated,
and a high complication rate was observed. Furthermore, more than three thirds of the
patients had hypovitaminosis D, mainly 25-OH vitamin D insufficiency.

Given the high prevalence of hypovitaminosis D observed in the present study, it is
recommended to routinely evaluate 25-OH levels in older adults to identify individuals
with deficiency or insufficiency and initiate timely treatment, thus reducing the risk
of fragility fractures.
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