ORTHOPAEDIC
[ —TRAUMA—
ASSOCIATION

ICIinicaI/Basic Science Research Article

Fixation Using Alternative Implants for the
Treatment of Hip Fractures

The feasibility of a multicenter 2 x 2 factorial randomized
controlled trial evaluating surgical treatment and vitamin D
supplementation in young femoral neck fracture patients

Sheila Sprague, PhD*P, Mohit Bhandari, MD, PhD, FRCSC®®, Sofia Bzovsky, MSc?, Taryn Scott, MSW, MSc?,
Lehana Thabane, PhDP, Diane Heels-Ansdell, MSc®, Robert V. O'Toole, MD®, Andrea Howe, BS°,

Greg E. Gaski, MDY, Lauren C. Hill, BS, CCRC?, Krista M. Brown, MS, CCRCY, Darius Viskontas, MD°,

Mauri Zomar, CCRP', Gregory J. Della Rocca, MD, PhD, FACS?,

Gerard P. Slobogean, MD, MPH®, FAITH-2 investigators

Abstract N
Objectives: To conduct a pilot trial for the Fixation using Alternative Implants for the Treatment of Hip Fractures (FAITH-2) protocol |
to assess feasibility of a definitive trial.

Design: Pilot trial.

Setting: Twenty-five clinical sites across North America and Australia were initiated, but enrolment occurred in only 15 North
American sites.

Patients/Participants: Ninety-one randomized adults aged 18 to 60 years with a femoral neck fracture requiring surgical fixation.
Intervention: Eligible patients were randomized to receive surgical treatment (sliding hip screw or cancellous screws) AND
nutritional supplementation (4000 IU of vitamin D or placebo) for 6 months postfracture.

Main Outcome Measurements: Feasibility outcomes included: clinical site initiation, participant enrolment rate, proportion of
participants with complete 12-month follow-up, level of data quality, and rate of protocol adherence (humber of randomization errors,
crossovers between treatment groups, and daily supplementation adherence).

Results: Eighty-six of 91 participants randomized into the pilot trial from 15 North American hospitals were deemed eligible. Four of
five primary feasibility criteria were not achieved as we were unable to initiate clinical sites outside of North America and Australia due
to feasibility constraints, slow participant enrolment (60 participants recruited over 36 mo), low adherence with daily nutritional
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supplementation at the 6-week (72.1%), 3-month (60.5%), and 6-month (54.7 %) follow-up visits, and a high loss to follow-up rate &\

22.1% at 12 months.

Conclusions: Despite not meeting key feasibility criteria, we increased our knowledge on the logistics and anticipated barriers
when conducting vitamin D supplementation trials in this trauma population, which can be used to inform the design and conduct of

future trials on this topic.

Keywords: clinical protocols, femoral neck fractures, fracture fixation, internal, randomized controlled trial, vitamin D

1. Introduction

Pilot trials are necessary to confirm the feasibility of larger,
definitive trials when there are uncertainties regarding the ability
to successfully complete the trial. For example, there may be
uncertainties relating to recruitment potential, randomization
and blinding processes, participant adherence to trial interven-
tions, safety of the trial drug or intervention, participant follow-
up, and outcome collection.!*! Not only do pilot trials increase
the investigators’ experience with the trial methods and
interventions, but they may affirm that the trial is either feasible
as written, requires minor or major protocol changes to achieve
feasibility, or is not feasible at all.l'! Conducting pilot trials is also
an important aspect of using limited funding dollars efficiently
and may detect potential time and resource problems that may
occur during the definitive trial. Ultimately, pilot trials are
important for informing the design of definitive trials and can
improve the likelihood of their success.!"!

We developed a protocol for the FAITH-2 trial; a concealed,
factorial randomized controlled trial (RCT), which aimed to
determine whether internal fixation with a sliding hip screw
(SHS) versus cancellous screws (CS) and nutritional supplemen-
tation with vitamin D versus placebo independently lowered the
risk of patient-important outcomes (reoperation, femoral head
osteonecrosis, severe femoral neck malunion, and nonunion)
during the 12-month postinjury follow-up period in young adults
(ages 18-60) with femoral neck fractures.”!

Prior to initiating the FAITH-2 trial, we determined it was
necessary to conduct a pilot trial for several reasons. First,
although nearly half of all hip fractures involve the femoral neck,
the vast majority occur in elderly patients while only 3% to 10%
take place in young adults below the age of 50 years.! Given that
this is a rare injury in young patients, we determined that
multinational collaboration would be imperative to meet the
projected sample size requirement of 898 patients for the
definitive trial.®! Therefore, we needed to first evaluate
the initiation of global sites and the rate of participant enrolment
of a smaller sample to ensure that we could meet our definitive
sample size in a timely manner. Second, we wanted to assess
adherence with key aspects of the protocol. The FAITH trial, a
predecessor elderly femoral neck fracture trial, had a crossover
rate of 2.0% between treatment groups for the surgical fixation
approach, and we wanted to ensure that we could achieve the
same surgeon adherence with the treatment allocation in a
younger population.”! We also wanted to carefully evaluate
adherence with daily dosing of the nutritional supplementation
given that there is limited data for its use in adult fracture
populations. Third, as prior fracture trials have struggled with
participant retention and data quality, and we planned to
conduct FAITH-2 globally, we wanted to confirm that we could
achieve a high participant follow-up rate and obtain a complete
data set for analysis.[*™!

Therefore, the specific feasibility objectives for our pilot trial
were to assess the: initiation of clinical sites globally, rate of

participant enrolment, proportion of participants with complete
follow-up at 12 months postfracture, level of data quality, and rate
of protocol adherence (e.g., the number of errors in randomization,
the number of crossovers between SHS and CS treatment groups,
and adherence to the daily vitamin D supplementation). Details of
the primary and secondary clinical outcomes of the FAITH-2 pilot
trial will be reported separately.!

2. Methods
2.1. Trial design

FAITH-2 was a pilot trial conducted to determine the feasibility of
a definitive 2x2 factorial design RCT comparing two alternative
surgical techniques AND vitamin D supplementation versus
placebo for the treatment of femoral neck fractures in young adult
patients (ages 18-60). Upon providing informed consent,
participants were randomized in equal proportions to 1 of 4
treatment groups: CS with 4000 IU vitamin D supplementation
daily for 6 months, CS with placebo supplementation for 6 months,
SHS with 4000 IU vitamin D supplementation daily for 6 months,
or SHS with placebo supplementation for 6 months. Participant
follow-up visits occurred postoperatively (24hours to 14-day
window), and at 6 weeks (2- to 8-week window), 3 months (2- to 4-
month window), 6 months (5- to 7-month window), 9 months (7-
to 11-month window), and 12 months (11 months or greater
window) postfracture. A previously published protocol manu-
script details the trial objectives and methods.”®! The trial was
registered with ClinicalTrials.gov, number NCT01908751 and it
was approved by the Hamilton Integrated Research Ethics Board
(#13-807) and by all participating clinical sites’ research ethics
boards/institutional review boards. The research was conducted in
accordance with the Declaration of the World Medical Association
(www.wma.net) and informed consent was obtained from all
human subjects enrolled in the trial.

2.2. Feasibility outcomes

Feasibility outcomes for the pilot trial included: the initiation
of clinical sites, rate of participant enrolment, proportion of
participants with complete follow-up at 12 months postfracture,
level of data quality, and rate of protocol adherence (e.g. the
number of errors in randomization, the number of crossovers
between SHS and CS treatment groups, and adherence to the
daily vitamin D supplementation).

We determined a priori that we would consider our pilot trial a
success in regard to feasibility if the following criteria were
met: clinical sites initiated in North America, Europe, Asia, and
Australia, 60 patients enrolled over a 12-month period, follow-
up at 12 months for the proposed primary outcome of the
definitive trial (patient important outcomes) achieved for at least
90% of participants, at least 90% case report form completeness
with no outstanding queries at 12 months, less than 5% errors in
randomization across sites, at least 90% adherence to surgical
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technique, and less than 5% errors in the treatment allocation of
vitamin D supplementation.

Nutritional supplementation details were collected at hospital
discharge and at the 6-week, 3-month, and 6-month follow-up
visits. At hospital discharge, research personnel documented
whether the participant received their nutritional supplement
within 2 weeks of femoral neck surgery, as well as whether
instructions and the importance of complying with the nutritional
supplementation were discussed with the participant. At the
6-week, 3-month, and 6-month follow-up visits a nutritional
assessment was conducted where the participant was asked to
indicate the following: whether they missed any doses or stopped
taking the nutritional supplement since their last follow-up visit,
how often they took the nutritional supplement (everyday, most
days, some of the days, rarely, or never), and if they were taking
any additional vitamin D supplements other than the trial
intervention.

www.otainternational.org

2.3. Statistical analysis
2.3.1. Sample size. Since feasibility objectives in our pilot trial

did not lend themselves to traditional quantitative sample size
calculations, we selected a minimum sample size of 60 patients
with complete follow-up to assess the feasibility of a definitive
large RCT.

2.3.2. Statistical analysis of outcomes. We adopted the
CONSORT extension to pilot trials in reporting the results of
this pilot trial.['!

The baseline characteristics, fracture and injury characteristics,
surgical details, peri-operative care data, and feasibility outcomes
were summarized using descriptive statistics reported as means
(standard deviation (SD)) or medians (first quartile, third
quartile) for continuous variables depending on their distribution
and counts (percentage) for categorical variables. We used SPSS
Version 25 to perform all analyses.

[ Screened ]

Screened prior to eligibility
assessment (N=376)

A 4

> Excluded (N=0)

Assessed for eligibility (N=376)

Excluded (N=285)
¢ Not meeting inclusion criteria (N=237)
¢ Declined to participate (N=15)

[ Enrollment ]

A 4

¢ Missed (Potentially eligible patients that
were not screened prior to study surgery)
(N=33)

Randomized (N=91)

Randomization Errors (N=5)
¢ Not between the ages of 18-60 years (N=1)

A 4

¢ Pathological fracture (N=1)
¢ Did not have a femoral neck fracture (N=1)
¢ Did not provide informed consent (N=2)

[ Allocation ]

Allocated to surgical and
nutritional supplementation
treatment groups (N=86)

[ Follow-Up ]

Lost to follow-up (N=19)

¢ Withdrew consent (N=6)

¢ Unable to locate (N=12)

¢ Participant incarcerated (N=1)

v

Assessment ]

follow-up (N=67)

Assessed for at least one
feasibility outcome (N=85)*
Participants completed 12-month

Figure 1. Flow diagram. *Feasibility outcomes assessed at hospital discharge and throughout trial follow-up period.
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2.4. Funding sources

This trial was supported by research grants from the Canadian
Institutes of Health Research (MOP-130271 and MTO-130912),
McMaster Surgical Associates, and Hamilton Health Sciences
(NIF 13329). Trial funders had no role in the trial design, data
collection, data analysis, data interpretation, or writing of the
report. The corresponding author had full access to all the data in
the trial and had final responsibility for the decision to submit for
publication.

3. Results

3.1. Enrolment

Fifteen trauma centers in North America enrolled 91 patients into
the FAITH-2 pilot trial over approximately 3 years. Five of these
enrolments were subsequently determined to be ineligible
(not between the ages of 18-60 years, pathological fracture,
no femoral neck fracture, did not provide informed consent
(2 patients)) (Fig. 1). Therefore, 86 participants are included in
this analysis. The number of excluded patients and reasons for
exclusion are listed in the appendix (Table A1, http:/links.lww.
com/OTAI/A10). Of these 86 participants, 43 were allocated to
receive a SHS, 43 were allocated to receive CS, 45 were allocated
to receive vitamin D, and 41 were allocated to receive placebo

www.otainternational.org

(Fig. 1). There were no reported deaths and 12-month follow-up
was achieved for 67 participants (77.9%) (Fig. 1).

3.2. Participant demographics and fracture characteristics

Typical participants were men (73.3%) of white/Caucasian
ethnicity (79.1%) with a mean age of 41.1 (SD 12.2). The most
common fracture configuration for the cohort was Pauwels
Type I vertical. Additionally, most fractures sustained were
displaced and resulted from a fall (Tables 1 and 2).

3.3. Feasibility outcomes

The primary feasibility criteria were not achieved due to slow
initiation of clinical sites, low enrolment, poor follow-up at
12 months, and low adherence with daily nutritional supplemen-
tation (Tables 3 and 4).

3.4. Initiation of clinical sites

We aimed to initiate clinical sites in North America, Europe, Asia,
and Australia. Initiation of clinical sites was achieved across 25
hospitals in North America and Australia; however, the protocol
could not be implemented in Europe or Asia. Of the 25 initiated
clinical sites, only 15 enrolled at least 1 participant into the trial.
Although 1 clinical site was initiated in Australia, the site was
unable to enroll any participants. The median time to initiation

Participant demographics.

Characteristic CS N=43 SHS N=43 Vitamin D N=45 Placebo N=41 Total N=86
Age, mean (SD) (yrs) 39.2 (13.2) 43.0 (11.4) 40.6 (12.0) 41.6 (13.0) 411 (12.4)
Sex, n (%)
Male 33 (76.7) 30 (69.8) 33 (73.3) 30 (732 63 (73.3)
Female 10 (23.3) 13 (30.2) 12 (26.7) 11 (26.8) 23 (26.7)
Ethnicity, n (%)
Native/Aboriginal 0(0.0) 123 0(0.0) 124 1(1.2)
South Asian 1(2.3) 1(2.3) 1(2.2) 124 2 (2.3
East Asian 0(0.0) 0 (0.0) 0(0.0) 0 (0.0 1(1.2)
Southeast Asian (Filipino) 0 (0.0) 123 0 (0.0) 124 1(1.2
Hispanic/Latino 1(2.3) 1(2.3) 1(2.2) 124 2 (2.3
White/Caucasian 36 (83.7) 32 (714.4) 33 (73.3) 35 (85.4) 68 (79.1)
Black (African/Caribbean) 4 (9.3) 5(11.6) 7 (15.6) 2 (4.9 9 (10.5)
Mixed (Black and White) 0 (0.0) 1(2.3) 1.2 0 (0.0 1(1.2)
Middle Eastern 1(2.3) 123 2 (4.4 0(0.0) 2 (2.3
Work-related injury, n (%) 4(9.3) 8 (18.6) 8 (17.9) 4 (26.7) 12 (14.1)
History of smoking, n (%) N=42 N=40
Yes 17 (39.5) 15 (34.9) 11 (24.4) 21 (52.5) 32 (37.2)
Yes, previously smoked but quit 3(7.0) 13 (30.2) 12 (26.7) 4 (10.0) 16 (18.6)
No 22 (51.2) 15 (34.9) 22 (48.9) 15 (37.5) 37 (43.0)
Consumption of Alcohol, n (%) 29 (67.4) 24 (55.8) 32 (711.1) 21 (61.2) 53 (61.6)
Current medications, n (%)
None 33 (78.6) 29 (90.7) 32 (71.1) 30 (73.2) 62 (72.0)
Nonsteroidal anti- inflammatory drugs 4 9.3 49.3) 4 (8.9 49.8) 8
Steroid medications 1(2.3) 1(2.3) 1(2.2) 1(2.4) 2
Calcium 3(7.0) 7 (16.3) 8 (17.9) 249 10
Vitamin D 4 (9.3) 8 (18.6) 8 (17.9) 4 (9.8 12
Number of major comorbidities” N=20 N=29 N=26 N=23 N=49
One 10 (50.0) 15 (51.7) 14 (53.8) 11 (47.8) 25 (51.0)
Two 5 (25.0) 6 (20.7) 6 (23.1) 5(21.7) 11 (22.4)
Three 3(15.0) 7 (24.9) 5 (24.1) 5(21.7) 10 (20.4)
Four 1 (5.0) 0 (0.0) 0 (0.0) 14.3) 1(2.0)
Five 1(5.0) 1(3.4) 1(3.9) 1(4.3) 2 (4.9)

CS=cancellous screws; SD=standard deviation; SHS =sliding hip screw.

*Major comorbidities include: heart disease, high blood pressure, lung disease, diabetes, ulcers or stomach disease, kidney disease, liver disease,

osteoarthritis, degenerative arthritis, back pain, and rheumatoid arthritis.

anemia or other blood disease, depression, cancer,
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Fracture and injury characteristics

Characteristic CS N=43 SHS N=43 Vitamin D N=45 Placebo N=41 Total N=86
Level of the fracture line, n (%)
Subcapital 11 (25.6) 13 (30.2 11 (24.4) 13 (31.7) 24 (27.9)
Midcervical 13 (30.2) 15 (34.9 13 (28.9) 15 (36.6) 28 (32.6)
Basal 18 (41.9) 15 (34.9 21 (46.7) 12 (29.3) 33 (38.4)
Unable to assess 123 0 (0.0 0 (0.0 124 1012
Garden classification, n (%)
Garden | (undisplaced) 5(11.6) 9 (20.9) 7 (15.6) 7(17.1) 14 (16.3)
Garden Il (undisplaced) 6 (14.0) 3(7.0) 5(11.1) 4 (9.8 9 (10.5)
Garden Il (displaced) 14 (32.6) 13 (30.2) 16 (35.6) 11 (26.8) 27 (31.4)
Garden IV (displaced) 17 (39.5) 17 (39.5) 16 (35.6) 18 (43.9) 34 (39.5)
Unable to assess 1(2.3) 1(2.3) 1.2 1(2.4) 2 (2.3
Pauwels’ classification, n (%)
Type | 3(7.0) 9 (20.9 5(11.1) 7(17.1) 12 (14.0)
Type Il 16 (37.2) 19 (44.2 19 (42.2) 16 (39.0) 35 (40.7)
Type Ill 23 (63.5) 15 (34.9 21 (46.7) 17 (41.5) 38 (44.2)
Unable to assess 1(2.3) 0 (0.0) 0(0.0) 124 1(1.2)
Mechanism of injury, n (%)
Motor vehicle accident (driver/passenger) 8 (18.6) 7 (16.3 9 (20.0) 6 (14.6) 15 (17.4)
Motor vehicle accident (pedestrian) 123 1.3 12 124 2 (2.3
Motorcycle accident 4 (9.3 4 (9.3 4 8.9 4 (9.8 8 (9.3
Recreational vehicle (4 wheeler, 123 0 (0.0) 12 0 (0.0 1(1.2)
snowmobile, ATV, etc)
Bicycle accident 6 (14.0) 49.3) 6 (13.3) 4(9.8) 10 (11.6)
Fall from height (>1 m) 6 (14.0) 10 (23.3) 6 (13.3) 10 (24.4) 16 (18.6)
Fall from height (<1 m) 7 (16.3) 5(11.6) 6 (13.3) 6 (14.6) 12 (14.0)
Fall from standing 8 (18.6) 10 (23.3) 9 (20.0) 9 (22.0) 18 (20.9)
Direct trauma (blunt) 1(2.3) 2 (4.7) 2 (4.9 124 3 (3.9
Direct trauma (penetrating) 1(2.3) 0 (0.0 122 0(0.0) 1(1.2)
Additional fractures, n (%)
Upper extremity 8 (18.6) 8 (18.6) 10 (22.2) 5(12.2) 16 (18.6)
Lower extremity 13 (30.2) 8 (18.6) 14 (31.1) 7(17.9) 21 (24.4)
Spine and sacrum 4 (9.3 4 (9.3 5(11.1) 3(7.3 8 (9.3
Pelvis 1(2.3) 2 (4.7) 2 (4.9 249 3 (3.9
Additional injuries, n (%)
Chest injury 10 (23.3) 7 (16.3) 9 (20.0) 8 (19.5) 17 (19.8)
Abdominal injury 3(7.0) 2 (4.7) 4 8.9 249 5(5.8)
Head/neck injury 5(11.6) 6 (14.0) 4(8.9 7 (17.9) 11 (12.8)
Soft tissue injuries to extremities 4 (9.3 1.3 5(11.1) 0 (0.0 5(5.9)

CS=cancellous screws; SHS=sliding hip screw.

of clinical sites was 14.0 months (IQR 12.0 months; range: 7—
32 months). Therefore, we did not meet our clinical site initiation
outcome of initiating clinical sites in North America, Europe,
Asia, and Australia.

3.5. Rate of participant enrolment

We aimed to enroll 60 participants over a 12-month period. The
time to enroll 60 participants was 36 months. Therefore, we did
not meet our participant enrolment feasibility outcome.

3.6. Proportion of participants with complete follow-up

We aimed to have follow-up completed at 12 months for the
proposed primary outcome of the definitive trial (patient
important outcomes) for 90% of participants. However, only
77.9% of participants completed the final 12-month follow-up
visit. Therefore, we did not meet this feasibility outcome.

3.7. Level of data quality

Our feasibility outcome for level of data quality was achieved,
with 100% case report form completeness and no outstanding

queries for the 67 participants who completed 12 months of
follow-up.

3.8. Rate of protocol adherence

In terms of rate of protocol adherence, we aimed to achieve less
than 5% of errors in randomization across sites, 90% adherence
to surgical technique, and less than 5% errors in the treatment
allocation of vitamin D supplementation. This outcome was
attained in 2 of the 3 areas, as there were no crossovers in either
the surgical treatment groups and the correct treatment allocation
of the nutritional supplement was provided to each participant.
However, there were 5 (5.5%) randomization errors during the
trial enrolment (Fig. 1).

3.9. Nutritional supplementation details

Eighty-one participants (95.3%) were provided with the
6-month’s supply of the nutritional supplement. Four partic-
ipants were not provided with the 6-month’s supply of the
nutritional supplement at the time of hospital discharge for
the following reasons: 2 participants were discharged early,
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Feasibility outcomes.

Feasibility outcomes

N=286

Feasibility criteria

Feasibility criteria met

Time to initiation for clinical sites, median (IQR)
(mo)”

14.0 (12.0)°
Range: 7 mo to 32 mo

Initiation of clinical sites in North America,

Europe, Asia, and Australia.

No—initiated clinical sites in
North America and
Australia (nonenrolling)

Time to enroll 60 participants, n (mo) 36 mo 12 mo No
Proportion of Participants with complete follow-up 67 (78.0) 90% follow-up at 12 mo No
at 12 mo postfracture, n (%)
19 early withdrawals
Level of data quality, n (%) 100% case report form completeness At least 90% case report form Yes
for the 67 participants who completeness at 12 mo
completed 12 mo of follow-up
No outstanding queries for the 67 No outstanding queries at 12 mo Yes
participants who completed 12 mo
of follow-up
Number of errors in randomization, n (%) 5 (.5 Less than 5% errors in randomization No
across sites.
Number of crossovers between surgical treatment 1 (1.2) 90% adherence to surgical technique. Yes
groups, n (%)
Number of allocation errors between the 0 (0.0 Less than 5% errors in the treatment Yes

nutritional supplement groups, n (%)

allocation of vitamin D supplementation.

IQR = nterquartile range.

" Calculated the time in months between the first step of clinical site initiation (Date Feasibility Questionnaire Sent to site) and the initiation date.

1 participant opted out of taking the trial nutritional supplement
for their own vitamin D, and 1 participant forgot the nutritional
supplement at the hospital. For the participant who left their
bottle at the hospital, a new bottle was ordered and provided to
them at the 2-week postoperative appointment. The supplemen-
tation adherence data found that self-reported adherence with the
daily supplementation protocol, defined as taking at least 75 % of
their supplementation, was not achieved. Adherence with
supplementation decreased with time at the 6-week (72.1%),

3-month (60.5%), and 6-month (54.7%) follow-up visits. Only
26.7% and 39.0% of participants in the vitamin D and placebo
treatment groups, respectively, reported taking their vitamin D or
placebo each day for the first 3 months. Of the 36 participants
who were noncompliant, 55.6% missed less than 10 doses,
13.9% missed 11 to 25 doses, 16.7% missed 26 to 50 doses,
8.3% missed 51 to 75 doses, and 5.6% missed 76 to 100 doses. A
specific breakdown of patient-reported frequency of nutritional
supplement use at the 6-week, 3-month, and 6-month follow-up

Nutritional supplementation adherence.

Characteristic Vitamin D N=45 Placebo N=41 Total N=86
Provided with nutritional Supplement, n (%) 44 (97.8) 37 (90.2) 81 (95.3)
Received Nutritional Supplement within 2 wk of femoral neck surgery, n (%) 43 (95.6) 34 (82.9 77 (90.6)
Nutritional instructions and importance of complying with nutritional supplementation discussed with participant, n (%) 44 (97.8) 37 (90.2) 81 (95.3)
Adherence to the daily vitamin D supplementation, n (%)*
6 wk 31 (68.9) 29 (70.7) 60 (69.8)
3mo 27 (60.0) 24 (58.5) 51 (59.3)
6 mo 28 (62.2) 22 (53.7) 50 (58.1)
Fully compliant with the 3 mo dosing, n (%) 12 (26.7) 16 (39.0) 28 (32.9)
Number of doses Missed, n (%) N=21 N=15 N=36
<10 missed 11 (52.4) 9 (60.0) 20 (55.6)
11-25 missed 4 (19.0) 16.7) 5(13.9
26-50 missed 5 (23.9) 1(6.7) 6 (16.7)
51-75 missed 1(4.8) 2 (13.3 38.3)
76-100 missed 0 (0.0 2 (13.3) 2 (5.6)
Number of participants who stopped taking vitamin D by visit N=8 N=7 N=15
6 wk 2 (25.0) 2 (28.6) 4 (26.7)
3 mo 3 (37.9) 0(0.0) 3(20.0)
6 mo 337.5) 5(71.4) 8 (53.3)
Use of additional vitamin D supplements other than trial intervention, n (%) N=16 N=13 N=29
Daily dose 13 (81.3) 9 (69.2) 22 (75.9)
Mega dose 2 (12.5) 3(23.1) 50172
Not specified 1(6.3) 1(7.7) 2 (6.9

* Adherence to daily vitamin D supplementation defined as those who took at least 75% of their supplementation.
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Participant reported frequency of nutritional supplement use

Characteristic Vitamin D N=45 Placebo N=41 Total N=86
Frequency of taking nutritional supplement, n (%)
6 wk N=38 N=35 N=73
Everyday 26 (68.4) 20 (57.1) 46 (63.0)
Most days 5(13.2 9 (25.7) 14 (19.2)
Some of the days 2 (6.3 1.9 3@4.1)
Rarely 1(2.6) 2 (5.7) 341
Never 4 (10.5) 3(8.6) 7 (9.6)
3 mo N=238 N=32 N=70
Everyday 16 (42.1) 18 (56.3) 34 (48.6)
Most days 11 (28.9) 6 (18.8) 17 (24.3)
Some of the days 1(2.6) 1@3.1) 29
Rarely 4 (10.5) 1@3.1) 5(7.1)
Never 6 (15.8) 6 (18.8) 12 (17.1)
6 mo N=236 N=27 N=63
Everyday 18 (50.0) 16 (59.3) 34 (54.0)
Most days 10 (27.8) 6 (22.2) 16 (25.4)
Some of the days 1.9 0 (0.0 1(1.6)
Rarely 1(2.8) 0 (0.0) 1(1.6)
Never 6 (16.7) 5(18.5) 11 (17.5)

visits is reported in Table 5. Of the 15 participants who stopped
taking their supplementation, 26.7%, 20.0%, and 53.3%
reported stopping at their 6-week, 3-month, and 6-month visit,
respectively. Twenty-nine participants reported use of additional
vitamin D supplements other than the trial intervention.

4. Discussion

The FAITH-2 pilot trial confirmed that, without substantial
revisions to the trial protocol, a larger, definitive trial would not
be feasible as a result of not being able to meet the following
feasibility objectives: initiation of clinical sites in North America,
Europe, Asia, and Australia, rate of participant enrolment, and
proportion of participants with complete follow-up at 12 months
postfracture. Additionally, adherence to the daily dose nutrition-
al supplementation for the 6-months postfracture was lower than
anticipated.

One of our greatest challenges when conducting the FAITH-2
pilot trial was clinical site initiation which, in turn, impacted the
rate of participant enrolment. Given the rarity of femoral neck
fractures in younger patients, we had aimed to initiate clinical
sites globally in North America, Europe, Asia, and Australia to
maximize enrolment. However, we were unable to initiate clinical
sites in the Netherlands, Spain, or China due to strict criteria
regulating vitamin D supplementation, difficulties with obtaining
the required doses of vitamin D, and the high associated costs of
conducting an investigational drug trial. The pilot trial provided a
cost-effective way to assess the logistics and feasibility of
initiating the FAITH-2 trial in global clinical sites. Based on
the feasibility findings, we do not believe that we can overcome
these barriers in a way that would allow for the conduct of a cost-
efficient large definitive trial.

Ultimately, we were able to initiate 24 clinical sites across
North America and 1 clinical site in Australia, but initiation times
were long and only 15 sites enrolled at least 1 participant into the
trial. Moreover, it took the 15 clinical sites 36 months to enroll 60
participants, not meeting our feasibility criteria of enrolling 60
participants in a 12-month period. The other 10 clinical sites
(including the Australian clinical site) who did not enroll any
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participants into the trial, learned that a young femoral neck
fracture population entering their clinics or hospitals was lacking,
which negatively impacted the recruitment rate. Based on these
enrolment estimates, it would take at least 16 years to complete
the definitive FAITH-2 trial across 40 clinical sites.

As reported in previous fracture trials primarily involving
young male patients, maintaining participant follow-up in the
FAITH-2 pilot trial was challenging and resulted in a high loss to
follow-up rate of 22.1%.°""1 Of the 15 enrolling clinical sites, 8
were located in the United States, and 58 (67.4%) participants
were enrolled from sites located in the United States. Despite 2 of
our American clinical sites being the top enrollers for the pilot
trial, they also had the highest loss to follow-up rates (39.1% and
23.5%, respectively). A trial that evaluated predictors of loss to
follow-up in fracture patients discovered that participants who
received treatment in the United States were more likely to be lost
to follow-up than those who received treatment in other countries
(odds ratio (OR)=3.56, 95 % confidence interval (CI): 2.46-5.17,
P<.001)."2 As mentioned, we noticed a similar trend in our
data in that participants who were lost to follow-up were
primarily enrolled in clinical sites located in the United States as
compared with Canadian sites. Initiating more sites outside of the
United States may have lowered the loss to follow-up rate;
however, previous work by members of the trial team achieved
similar follow-up rates for adult femoral neck fracture
participants in 3 large hospitals in China.'?

Despite 95.3% of participants being provided with a
nutritional supplement bottle within 2 weeks of femoral neck
surgery, as per the trial protocol, adherence to the vitamin D and
placebo supplementation was low with only 58.1% of
participants taking >75% of their daily supplement for the
entire 6-month period. Little research exists on adherence to
vitamin D supplementation rates in the younger fracture
population, but our observation from the FAITH-2 pilot trial
aligns with other published trials that report that adherence with
vitamin D, as well as calcium supplementations, ranges between
20% and 60% in older adults."*"'”! Given the blinded nature of
the trial, numerous participants reported stopping the use of the
supplement completely and beginning consumption of their own
vitamin D or using additional vitamin D supplements in
combination with the trial intervention. Based on our observa-
tions in the FAITH-2 pilot trial, low adherence to the nutritional
supplementation would likely also be an issue in a definitive trial
unless we implemented new methods to raise adherence, such as
sending reminders between trial visits to participants or using
periodic loading doses of vitamin D administered at clinic visits as
an alternative to daily doses delivery.

In addition to the low adherence to the daily supplementation,
we experienced other challenges pertaining to the nutritional
supplement intervention of the FAITH-2 pilot trial. With slow
enrolment, recruitment went beyond the supplementation bottle
supply expiration date, requiring replacement bottles to be sent to
all clinical sites. This led to not only increased burden and costs,
but required shipment of a new supplementation bottle to
participants requiring a replacement between clinic visits. This
was challenging due to ensuring that the temperature control
requirements were fulfilled during delivery. Additionally, we
were informed by the manufacturer of the nutritional supplement
that some of the vitamin D being used for the trial did not
maintain its 2000 IU per drop concentration stability and may
have declined over time to approximately 400 IU per drop. The
manufacturer of the vitamin D product confirmed that there was
no safety or health risks to the trial participants due to this lack of
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stability, but as a preventative measure, participants whose
6-month nutritional supplement intake period had not yet ended
were provided with a replacement nutritional supplement bottle
that was manufactured using a new supply of vitamin D.

Despite the challenges we experienced with the nutritional
supplementation component, the FAITH-2 pilot trial is still
informative in terms of comparing vitamin D versus placebo and
provides important data on the daily vitamin D adherence rates
among participants in the young trauma population. These
experiences were used to directly inform the design and conduct
of the Vita-Shock trial (A Blinded Exploratory Randomized
Controlled Trial to Determine Optimal Vitamin D3 Supplemen-
tation Strategies for Acute Fracture Healing) (ClinicalTrials.gov
Identifier: NCT02786498). Briefly, Vita-Shock is a 4-arm phase
I exploratory pilot trial designed to improve patient outcomes in
tibia and femur fractures by addressing the nutritional
optimization of bone health with vitamin D supplementation.
The Vita-Shock trial improves upon the FAITH-2 trial by
examining the effect of vitamin D in the treatment of much more
prevalent fractures (i.e., tibial and femoral shaft fractures) and
delivers vitamin D through 2 loading doses given within 1 week
of fracture prior to hospital discharge and 6-weeks postfracture
at the patient’s fracture clinic visit. We hypothesize that
adherence will be higher with loading doses than with daily
doses of vitamin D or placebo.!'®

In summary, we experienced multiple expected and unexpected
challenges with the initiation and conduct of the FAITH-2 pilot
trial and were unable to meet key feasibility criteria. Despite these
challenges, we maintained high data quality and completed the
largest randomized comparison of our surgical and nutritional
supplementation interventions in this patient population.
Additionally, we learned more about the logistics and what
barriers to anticipate when conducting nutritional supplement
trials in a trauma population. The experiences obtained and
lessons learned from conducting this trial can be applied in the
planning process of future pilot trials in terms of identifying a
population with a more common fracture. These experiences
have directly informed the Vita-Shock trial and have improved
the likelihood of successfully advancing vitamin D research for
fracture healing. Finally, this experience provides an example of
the importance and necessity of conducting pilot trials in general
and in the area of vitamin D supplementation since the evidence
on the impact of vitamin D supplementation on fracture healing
and optimal dosing levels remain limited.
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