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Can human placental extract help patients with osteoarthritis?
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Osteoarthritis (OA) continues to be a leading cause of
disability and healthcare expenditure in the United States
(US). This is only expected to rise as the population
continues to age (1). Currently, treatment consists of both
non-operative and operative techniques. Traditional non-
operative management includes physical therapy, medications,
and injections (2,3). Surgical management includes a
variety of techniques depending on the extent of cartilage
loss. These include but are not limited to microfracture,
cartilage replacement, osteotomies, and ultimately total
joint arthroplasty (4,5). Despite these successful procedures,
many patients prefer to look for alternative methods to avoid
undergoing invasive procedures (6). In the past several years,
there has been a rise in the use of biologic injections for the
treatment of OA (2,7). Among them are platelet-rich plasma
(PRP), stem cells, and now human placental extract (HPE).
The overall theory of biologic therapies is to help repair
native cartilage through regeneration of chondrocytes or
alteration of intracellular signaling pathways (8,9). However,
not all of these modalities perform equally, and the article
by Gwam et al. in Annals of Translational Medicine reviews
the literature surrounding the efficacy of HPE, and its
prospective application to OA (10).

Utilizing HPE to improve OA may be possible due to
the nature of this extract. The Gwam study thoroughly
explains the purpose of the placenta, and the anti-
inflammatory factors it possesses which may be able to
help regenerate cartilage (10). Although it is traditionally
considered a noninflammatory disease, OA still results in
some joint inflammation which may be susceptible to the
modulatory effect of placental mesenchymal stem cells
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(pMSCs) (2,11,12). However, acellular HPE is preferred
over pMSCs because of the potential worsening of OA
through senescent inactivation of cells (13). Cellular
senescence, the inactivation of cellular apoptotic pathways,
may be responsible for the inactivation of cellular biologic
components typically used to treat OA (14). Thus, arthritic
joints may have an accumulation of senescent chondrocytes
which secrete inflammatory cytokines, and induce either
apoptosis or cell growth arrest in the therapeutic cells,
rendering them ineffective (13,15). Acellular HPE
circumvents this issue by removing the cellular signaling
pathways that senescence targets, retaining the biologically
active growth factors, cytokines, and cellular products (16).
This advantage is what will likely give HPE an edge in
providing effective relief from OA.

The literature documenting the efficacy of HPE for OA
is sparse. Although the first studies regarding intra-articular
placental extract injections were published in the 1960s, few
have updated these initial investigations (17,18). Moreover,
much of the current literature on placental extracts for OA
and rheumatoid arthritis has been published in Asia. An
OA animal model study demonstrated a reduction in joint
deformity and decreased histological changes while also
exhibiting a protective effect on the remaining cartilage
when HPE was administered directly into the joint (19).
The results of HPE in a human study demonstrated
some success in improving OA symptoms, including pain,
swelling, and performance of daily activities (20). Though
these studies are few in number, they illustrate the potential
utility of HPE in treating OA.

Other biologic therapies have had success in providing
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relief from OA in afflicted patients (2). However, senescence
continues to challenge stem cell-based treatments (14).
Derived from various lineages including bone marrow,
adipose, synovium, and periosteum, stem cells can
differentiate into chondrocytes to help repair the damage of
OA (21). Unfortunately, they can also undergo stress-induced
senescence, and perpetuate the inflammatory environment
within the damaged joint (22). Identifying and preventing
stem cell senescence has been an ongoing struggle in
cartilage regeneration, and has stymied some attempts to
regenerate cartilage in native joints (14). Alternatively, PRP,
which does not contain cells, has shown more aptitude
in not only improving OA symptoms, but also in slowing
cellular senescence (9,14). This may be due to the presence
of platelet-derived growth factor, which may increase cell
proliferation and promote chondrogenesis (23,24). The
cytokines and growth factors contained in PRP serum are
effective alone, but their effects may be more pronounced
with stem cells (9). The same could be reasonably assumed
for HPE, as it contains a similar composition of proteins (25).
The optimal biologic treatment for OA is likely to be
a combination of undifferentiated stem cells which can
become healthy chondrocytes, and the appropriate growth
factors and cytokines to protect these fragile cells from
growth arrest or death.

Utilizing biologic therapies to treat OA has become a
popular treatment option for both patients and providers.
The current research investigating their efficacy is
enlightening, but more trials are needed to determine the
best OA treatments, particularly with HPE. Unfortunately,
approval from the US Food and Drug Administration
(FDA) has restricted what can be offered to treat this
disease. Assessing other treatments from around the world
may allow a better understanding of the possible avenues
through which OA can be halted. The utilization of HPE
is one possibility that is most prominent outside of the
US, and has been approved by several foreign regulatory
agencies for human use. However, it is still unknown
whether this extract can effectively treat OA in afflicted
patients. Although the literature detailing the advantages
and disadvantages of HPE is not yet robust, reviews like the
one by Gwam and colleagues are promising foundations for
future investigations into the cost and function of HPE in
treating OA closer to home.
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