Ethical challenges raised by osteoporosis-related clinical trials
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Introduction:
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burden. It is projected that the global prevalence of hip fractures is
expected to increase by 240% for women and 310% for men by

2050 (1, 2). Received: 25 Feb 2023

.. . Accepted: 10 May 2023
In recent decades, there have been significant advancements in both  pypjished: 2 Dec 2023

the availability of novel medications for treating osteoporosis and

our understanding of the disease's pathogenesis. In the late 1980s,
Citation to this article:
treatment options for postmenopausal women with osteoporosis Mirahmad M, Sajjadi-Jazi M, Asghari F,
L . . . Larijani B. Ethical challenges raised by
were limited to estrogen replacement or, perhaps, calcitonin, in  ,yeoporosis-related clinical wrials. J Med

addition to calcium and vitamin D supplementation (3). Ethics Hist Med. 2023, 16: 7.

However, there are now multiple effective treatment choices available for preventing and managing
osteoporosis. At least five bisphosphonate agents, alongside biologic medicines, parathyroid hormone

therapy, hormone replacement therapy, parathyroid hormone-related protein analogs, and selective est-
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-rogen receptor modulators, have demonstrated
their efficacy in managing osteoporosis (4).

The first osteoporosis therapy was authorized more
than four decades ago. Since then, numerous
innovative therapies have been developed, and
safety concerns have been raised. Furthermore, a
general regulatory approach is followed in the
development of osteoporosis treatments (5).

To promote osteoporosis-related clinical trials and
translate their results into recommendations for
patient care, it is crucial to gain a better
understanding of clinical trial design. In the
following section, we will discuss general
perspectives on the ethical aspects of clinical trial
design. Additionally, our aim is to address the
ethical considerations of conducting placebo-
controlled clinical trials when there is a proven
effective therapy for osteoporosis

Active control or placebo?

The selection of control groups in clinical trials is
a crucial and challenging factor to obtain
interpretable results, as the effects associated with
the control group serve as a baseline for assessing
the efficacy of the proposed intervention assigned
to the investigational arm.

Randomizing participants to a treatment arm is

recommended because it enhances the likelihood
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that both measured and unmeasured parameters
affecting the outcome will be properly distributed
across the research arms. The presence of a control
group ensures that the study's findings accurately
reflect the impact of applied therapies rather than
the natural course of the disease (6). However, the
use of placebos as controls in clinical trials raises
substantial ethical concerns.

Over the years, two main groups have emerged,
one supporting the active-control arm and the other
defending the placebo arm. Representatives from
both sides have requested modifications to placebo
regulation from drug authorities, presenting ethical
and methodological justifications for their
respective views (7).
Supporting rationale in favor of placebo-
controlled trials

Some experts believe that placebo-controlled
clinical trials are methodologically superior to
studies with an active control arm due to the
following reasons (8):

1- One of the most well-known concepts in medical
ethics is the idea that 'bad design is bad ethics.' A
methodological drawback associated with active-
controlled designs, such as equivalent trials or non-
inferiority trials, is their poor assay sensitivity in

distinguishing effective therapies from ineffective
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or less effective therapies. Historically, this has
been a point of contention for proponents of
placebo-controlled trials, as it can lead to an
erroneous conclusion of efficacy (9).

2- Another argument in favor of the placebo-
control design is that it typically requires a smaller
sample size, leading to reduced drug development
costs and fewer individuals being exposed to
potential risks (10).

3- In some cases, patients enrolled in the placebo
group of a placebo arm show no negative health
effects and may even experience improvements
(11).

4- Alternative trial designs, such as superiority
trials, may raise the approval threshold for novel
treatments, particularly when the novel treatment's
advantages lie in factors like ease of administration
(which can enhance treatment compliance) or
improved tolerability (which might be perceived as
increased efficacy) rather than higher absolute
effectiveness (12).

Arguments against placebo-controlled trials
Supporters of active-control trials reject the
rationale behind placebo-controlled studies (8).

1- Advocates of active-control trials argue that
there is no justification for exposing study
additional

participants  to risk, danger, or

discomfort when a verified effective therapy for the

3

disease already exists. According to the
Declaration of Helsinki, in every clinical study, all
patients, including those in the control group, must
be ensured that they receive the best therapeutic
approach (13).

2- Placebo-controlled trials violate the equipoise
principle as placebos are less effective than
standard treatment. In contrast, active-controlled
studies provide a comparison of the therapy,
whether it is superior, inferior, or equivalent to
standard therapies, while also aligning with the
principle of equipoise.(7,14)

3- Advocates of active-control, counter utilitarian
ethics by stressing the significance of the
deontological principle, which claims that the
physician's commitment to protect his patients
surpasses the gain of data for society.

Specific aspects related to osteoporosis clinical
trials

The preference for long-term placebo-controlled
trials in osteoporosis is currently under debate.
Fractures are rare events, and clinical trials must
enroll a large number of patients to ensure a
sufficient number of fractures for statistical
analysis (15). For example, in the largest

randomized clinical trial that included Teriparatide

in the treatment arm, only two hip fractures were

J. Med. Ethics. Hist. Med. 2023(Dec); 16: 7.
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recorded throughout the entire course of the trial
(16).

Furthermore, there is a consensus that conducting
placebo-controlled studies is not ethically
justifiable when an available treatment option
exists that reduces the risk of death or serious
complications. However, in cases where the
adverse consequences of a disease are modest or
infrequent, many believe it may be ethically
acceptable to forego a beneficial therapy. In the
context of osteoporosis, vertebral and hip fractures
have significant health implications, such as the
need for surgery, long-term physical impairment,
and a high risk of mortality (17).

Results from placebo-controlled trials have
confirmed that the use of available medications like
bisphosphonates can reduce the risk of osteoporotic
fractures by up to 50% compared to a placebo (18-
20).

There is a widespread consensus that established
and beneficial therapies should not be discontinued
when conducting a placebo-controlled trial would
expose individuals to an increased risk of death or
irreversible morbidity (21). Some argue that, given
the availability of effective treatments for
osteoporosis, women at very high risk of fractures
should not be included in future placebo-controlled

trials. Exclusion criteria could be defined as

J. Med. Ethics. Hist. Med. 2023 (Dec); 16: 7.

women with low BMD (T score less than -2.5),
those with a history of fragility spine or hip
fractures, or both. Certainly, patients should make
their own decision, but high-risk patients should be
encouraged to consider standard treatments (22). A
panel of experts recommended that patients with
low BMD could be included in placebo-controlled
clinical trials related to osteoporosis if they have no
history of fragility fractures or if only
asymptomatic morphometric vertebral fractures are
identified in radiologic imaging (23).

From another perspective, the practice of excluding
patients with the highest fracture risk from placebo-
controlled trials implicitly recognizes that
untreated osteoporosis carries the potential for
significant consequences, which therapeutic
options can mitigate. This approach addresses
concerns about adverse outcomes in patients
receiving placebos, rather than solely focusing on
negative consequences (17).

In response to concerns raised by regulatory
agencies such as the Food and Drug Administration
(FDA), a clinical trial guidance was published in
late 2009 by a consortium of U.S. osteoporosis
societies. This guidance endorsed placebo-
controlled trials for the registration of novel
therapeutics, with a focus on vertebral or non-

vertebral fracture endpoints, and considered them
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ethically appropriate. There was a consensus that
such trials could be shortened to approximately 1.5
to 2 years to demonstrate effectiveness.
Subsequently, there would be a minimum five-year
period to provide evidence of safety and sustained
reduction in the fracture risk. If it is demonstrated
that a particular treatment reduced the risk of
fractures, dose regimens and other indications can
be defined using bone turnover markers (BTMs) in
conjunction with BMD, except for corticosteroid-
induced osteoporosis (23).

Alternatives like superiority and non-inferiority
trials

Multiple strategies have been suggested for
placebo-controlled trials of osteoporosis. These
include experiments on patients with osteopenia,
who are not currently eligible to receive treatment;
add-on trial designs, in which novel therapy or
placebo is added to the standard treatment; and
clinical trials with “informed refusal”, in which
participants are either unable to tolerate standard
treatment, decline currently available therapies, or
gain no benefit from them (24).

All of these alternate designs have drawbacks.
Generalizing the data from people with osteopenia
to those with osteoporosis may not be valid. The

clinical relevance of add-on studies may be limited.

Informed-refusal clinical trials commonly involve

5

researchers with an inherent conflict of interest. It

is possible that the same physicians who
recommend the currently available and approved
treatment to patients enroll them for a clinical trial
requiring refusal of such treatment. These studies
may also face other challenges in enrollment and
maintaining the adherence of patients, since the
participants are individuals who have previously
refused or are unable to take prescribed treatment
(17, 25).

The development of novel effective therapies for
osteoporosis has led to the belief that placebo-
controlled studies are no longer necessary, and
superiority or non-inferiority studies should be
considered instead. These designs have their
advantages and limitations. In such designs, the
absolute efficacy of the target agent will remain
uncertain. In addition, these alternatives require
large sample sizes, thus the cost of research will
increase  significantly. Another justification
opposing employing superiority trials is that novel
treatments offering benefits other than efficacy,
like reduced price and improved safety profile or
tolerability, may be rejected using this research

method. This might potentially be overcome if such

parameters are specified as the primary outcome

J. Med. Ethics. Hist. Med. 2023(Dec); 16: 7.
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measure (26, 27). Non-inferiority trials are
typically conducted to demonstrate that the target
treatments are not less effective than active controls
by more than the equivalence margin. However,
these trial designs may also encounter various
challenges (28). First, choosing the margin of non-
inferiority unequivocally remains a challenging
issue. Second, the following prerequisites must be
fully validated: an appropriate active comparator
should be chosen. This comparator should be
widely recognized and should have shown apparent
anti-fracture efficacy in osteoporosis under
circumstances similar to those in the clinical trial
analyzing the novel chemical entity. The
magnitude of the comparator's impact must be
coherent across surveys.

Conclusion

Considering the severe disability resulting from
fractures, the increased risk of death due to this
disability, and the complex and risky nature of
fracture fixation in the elderly, assigning
participants to the placebo group without any
treatment 1is ethically unjustifiable. With the
that

increasing development of new drugs

effectively reduce fractures in osteoporosis, it is no

J. Med. Ethics. Hist. Med. 2023 (Dec); 16: 7.

longer ethical to evaluate new drugs in placebo-
controlled clinical trials. While designing trials
treatment

with active may present

groups
methodological and operational difficulties and
may not reveal the net effect of the new drug, these
challenges do not justify the use of placebo control
groups in clinical trials with fracture endpoints.
Moreover, even valid informed consent cannot
ethically justify the conduct of such trials.
Placebo-controlled trials should be restricted to
those with alternative endpoints, such as BMD and
BTMs. Clinical trials with bone fracture endpoints
should include an active control group, or if
feasible based on the mechanism of effect, adopt an
add-on design. While it is theoretically possible to
conduct a study with a control group comprising
individuals who do not tolerate any active drugs,
the limited number of potential participants raises
concerns about obtaining valid informed consent,
particularly when the research teams may have a
conflict of interest.
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