EDITORIAL

OPEN ACCESS

Challenges In Osteogenesis Imperfecta
Care: Breaking The Barrier For A Promising
Future
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The osteogenesis imperfecta (Ol) remains one of the
most challenging inherited skeletal disorders that
manifests with recurrent fractures on minor stress,
progressive deformities, chronic pain, and functional
disabilities. The affected person can also have variable
short stature, scoliosis, and extra-skeletal
manifestations including blue sclera, sensory hearing
loss, and dentinogenesis imperfecta.’® In Pakistan,
Ol prevalence is similar to that of global estimates;
about 1 in 10,000 to 20,000 births. The reliable national
data are lacking due to frequent under-diagnosis or
confusing with conditions like rickets and child abuse.*
In contrast, high-income countries have centralized
registries with the availability of genetic testing and
multidisciplinary teams to manage the patients and
improve their quality of life.

COL1A1 or COL1AZ2 gene are identified as the primary
cause of classical Ol. Autosomal mutation of this gene
leads to reduction in type 1 collagen production and
changes in the bone metabolism. As a result of this
the bone becomes brittle and breaks more frequently.
In recent studies, novel mutation G324C, in WNT1
gene variant was found in Pakistani families with
autosomal recessive Ol. This phenotype is aggressive
in nature. It is reported in consanguineous marriages
and mostly concentrated in the rural and low income
population. Other recessive forms like WNT1, FKBP10,
affect non-collagen genes in urban families with Ol
children.* WNT1 gene mutation was also identified
in studies from Turkey and China.®

The cornerstone of Ol treatment is targeted to reduce
the frequency of recurrent fractures, prevent
subsequent development of deformities and minimize
functional disabilities. Bisphosphonate, an anti-
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resorptive disease modifying agent, is used as an
adjunct to fracture stabilization with conservative and
operative approaches. Bisphosphonates therapy
improves bone mineral density, minimizes frequency
of fractures, maintains vertebral height, improves
quality of life and decreases functional disability.>®”’
However, these benefits diminish over period of time
as the underlying problem of mutant collagen chains
that hinder osteoblast activity continue and aberrant
collagen production persists.

Denosumab, a monoclonal antibody that targets
RANKL protein involved in bone resorption, has
emerged as another disease modulating agent for Ol.
Denosumab slows down the calcium release from
bones, thereby increases bone density and lessens
the frequency of fractures.® Recently, setrusumab, an
anti-slecrostin human monoclonal antibody, was
introduced as another disease modifying agent that
stimulates bone formation. However, a comparative
study to find out the effectiveness of setrusumab with
bisphosphonates revealed similar outcomes. Both the
agents did not show a significant reduction in clinical
fracture rate but achieved substantial improvement
in spine bone density.>'® The hormonal therapies
(growth hormone and teriparatide) are also tried,
however, the results are still awaited.? Multiple gene
based therapeutic trials are being conducted and
reported in literature. This includes CRISPR/Cas9
editing, allele specific silencing, base editing, or prime
editing of COL1A1 and COL1A2.%* Stem cell therapy
using stem cells derived from fetal liver is also reported
in literature.*> AGA2115, a novel humanized antibody
to treat Ol by increasing bone formation and
decreasing bone resorption in adults and children with
Ol is under research.®

The fracture and deformity correction surgeries in Ol
face significant challenges. Treatment modalities
included combination of conservative (immobilization,
casting, bracing), surgical approaches like
intramedullary nailing (IMN), adjuvant
pharmacotherapies and physical rehabilitation
protocols to maintain joint mobility and restore muscle
strength. Over the years the fracture stabilization has
moved from solid, static IMN to flexible and telescopic
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nails. The further innovation includes the use of Fassier-
Duval telescopic nail with minimally invasive technique
which is considered as a gold standard.?**'*> Moreover,
the correction of angular deformities in Ol with
metaphyseal osteotomies and plating has been shifted
to guided growth hemi-epiphysiodesis with staples.
Guided growth technique by using tension band plates
or 8-plates was popular about two decades ago.
However, to overcome the high complication rates (cut
through, implant failures and revision requirements),
the novel fixation techniques of IMN combined with the
plate and screw, provided encouraging successful
outcome.*®

In Pakistan due to delayed diagnosis, limited availability
of the genetic tests, irregular drug supply, limited funding,
less number of patients per institution, and lack of long-
term data compromise the management of the patients
as well research on the subject. The affected families
endure a significant socioeconomic burden. This
financial hardship leads to inadequate or incomplete
treatments. Although there is no cure for Ol, current
treatments focus on improving bone structure by
increasing bone mass, reducing frequency of fractures,
improved pain management and quality of life of the
affected individuals through a multidisciplinary approach.
Establishing Ol socio-rehabilitation centers and research
at national level can go a long way to provide a holistic
management strategy as well as education, awareness,
genetic counseling, family support, psycho-social help
and capacity building.
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