International Journal of Community Medicine and Public Health
Alshaer OR et al. Int I Community Med Public Health. 2021 Sep;8(9):4627-4631

http://www.ijcmph.com PISSN 2394-6032 | elSSN 2394-6040

. . DOI: https://dx.doi.org/10.18203/2394-6040.ijcmph20213576
Review Article

Effectiveness and side effects of immunomodulatory agents for complex
regional pain syndrome

Omar Rezk Alshaer'*, Abdullah Obaid Binobaid?, Anas Ahmed Nanoh?, Ali Mohammed Asiri?,
Khalid Saeed Alravie?, Abdulhadi Mushabbab Alyahya?, Mohammed Ali Alotaif?,
Nawaf Ahmed Yahya?, Zuhair Abshan Alshehri?,
Anas Mohammed Zarbah?, Mohammed Saeed Algahtani?

!Department of Internal Medicine, Security Forces Hospital, Riyadh, Saudi Arabia
2College of Medicine, King Khalid University, Abha, Saudi Arabia

Received: 15 August 2021
Accepted: 20 August 2021

*Correspondence:
Dr. Omar Rezk Alshaer,
E-mail: oalshaer@sfh.med.sa

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

The main causes of Complex regional pain syndrome (CRPS) are not fully understood. However, it usually emerges
following a surgery or an injury to a limb. Inflammation, musculoskeletal, neuronal, and microvascular abnormalities
have been found to contribute to the progression of the disease. Immune cells activation, especially with regards to the
early phases of the disease is also indicated in the literature. Accordingly, efforts were directed to manage and enhance
such responses, aiming to enhance the outcomes by introducing many immunomodulatory agents for managing patients
with CRPS and relieving the associated pain. In this literature review, we have discussed the effectiveness and safety
of common immunomodulatory agents for CRPS. We have mainly reviewed the roles of glucocorticoids, TNF-a
antagonists, bisphosphonates, and intravenous immunoglobulins administration. Glucocorticoids were among the first
reported modalities in the management of the syndrome. However, their use is approached with caution because of their
potential systemic side effects. Bisphosphonates and TNF-o antagonists also have validated efficacies and should be
administered within the early inflammatory phases to achieve better outcomes. Intravenous immunoglobulins are not
adequately validated among the current studies, and evidence shows that they might be useful for a certain subgroup.
Therefore, further investigations are required to formulate stronger evidence.
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INTRODUCTION

Complex regional pain syndrome (CRPS) can be defined
as a debilitating type of posttraumatic painful
manifestations. The main causes of CRPS are not fully
understood. Nevertheless, it usually emerges following a
surgery or an injury to a limb. Various symptoms have
been reported for patients suffering from CRPS, and are
usually inconsistent among them. These symptoms include
abnormal sensory manifestations, motor dysfunctions
(including dystonia and loss of muscular coordination),

autonomic dysfunction (including color and temperature
changes to the skin, and vasomotor instability), and
atrophic changes (including reduced or increased nail and
hair growth, in addition to bone and tissue dystrophy).t?
Some risk factors have also been reported for CRPS,
including injured limb immobilization and inciting
trauma.3*

Inflammation, musculoskeletal, neuronal, and
microvascular abnormalities have been found to contribute
to the progression of the disease.>® Immune cells
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activation, especially with regards to the early phases of
the disease is also indicated in the literature.”® Increased
levels of inflammatory markers and subpopulations of T-
lymphocytes as CD8+ and CD4+ were also detected by
using flow cytometry for sample blood from patients with
CRPS, indicating the potential role of the lymphocytic and
immune response to the injury.'® Accordingly, efforts were
directed to manage and enhance such responses, aiming to
enhance the outcomes by introducing many
immunomodulatory agents for managing patients with
CRPS and relieving the associated pain. In the present
literature review, we aim to discuss the effectiveness and
safety of common immunomodulatory agents for CRPS.

METHODS

This literature review is based on an extensive literature
search in Medline, Cochrane, and EMBASE databases
which was performed on 1st August 2021 using the
medical subject headings (MeSH) or a combination of all
possible related terms.*'? This was followed by the
manual search for papers in Google Scholar while the
reference lists of the initially included papers.’** Papers
discussing the effectiveness and safety of common
immunomodulatory agents for CRPS were screened for
relevant information, with no limitation on date, language,
age of participants, or publication type.

DISCUSSION
TNF-a Antagonists

It has been demonstrated that joint pain is usually
developed and maintained through a process that is
mediated by the presence of pro-inflammatory cytokines
as demonstrated in patients suffering from rheumatological
diseases.'> Moreover, it has been demonstrated that high
levels of tumor necrosis factor-a (TNF-a), and interleukin-
6 (IL-6) were observed in an impacted limb of a patient
suffering from CRPS, indicating the fact that TNF-a
antagonists can be used to effectively manage these
patients within the first stages of the disease.'%*8 This stage
can be detected by clinicians by adequately observing the
signs of inflammation which are usually predominant
during a certain stage when the disease develops. Not
many studies have investigated the efficacy of these
modalities. However, we tried to collect evidence from all
studies in the current literature. Some case reported was
published in Europe and the United States indicating the
significant effects that were obtained following the
administration of intravenous infliximab.® In another
context, previous studies have demonstrated that the
administration of TNF-a antagonists can be done through
subcutaneous routes.?° However, this approach is not well-
validated in patients suffering from CRPS. Previous
studies also indicated that thalidomide administration with
various doses can significantly have a potent analgesic
impact, as it has been reported to induce macrophage
recruitment events leading to a significant inhibition on the
production of and IL-10 and interferes with TNF mRNA,

leading to reduced levels of TNF-o.2! Investigations
showed that thalidomide was effectively used in multiple
myeloma and Behget’s disease patients suffering from
CRPS, and another study showed that 31% of the included
cases had a significant improvement following the
administration of high doses of thalidomide.?2?
Lenalidomide, which is similar to thalidomide but less
toxic, was also effectively reported to relieve a wide
variety of symptoms in patients suffering from CRPS I,
after being treated with other treatment modalities, that
even extended for more than 104 weeks in some of the
included patients.?* However, it should be noted that both
of these modalities have been reported with some adverse
events, including the potential development of
teratogenicity, associated rash, constipation, sedation, and
peripheral neuropathy. Further investigations are still
needed for further explanation of the efficacy and safety of
these modalities in treating patients suffering from CRPS.

Bisphosphonates

Studies in the literature have demonstrated that these
modalities have effective roles in the management of
CRPS by different mechanisms that have been adequately
discussed. Investigations show that bisphosphonates play
a direct role in inhibiting the synthesis and production of
IL-6, TNF-a, prostaglandin E2, and bradykinin.? Besides,
it has been demonstrated that the action of these drugs
might also extend to having a direct effect on
nociceptors.?%2” The indirect action on reducing pain might
be comprehended by their ability to improve tissue
secondary necrosis, microcirculation of the affected bone,
and the increased intramedullary pressure in such events.
These abilities are very important within the first phases of
the disease where inflammatory markers and inflammation
is the hallmark in the pathogenesis of the disease. Many
bisphosphonates modalities have been described and
validated in the literature. In 1988, pamidronate was first
reported as an effective pain-relieving modality with
surprising results within three days from the intravenous
administration of the treatment modality.?¢?¢ Many other
investigations have reported the efficacy of other
bisphosphonates, including etidronate, alendronate,
ibandronate, clodronate, risedronate, and neridronate,
however, the duration of action of these modalities is fully
comprehended and studied.??

Regarding the ability to relieve pain, evidence regarding
the wvalidity of using smaller doses of etidronate,
alendronate, and risedronate for CRPS than those that are
usually used for osteoporosis are comparable, however, the
duration is longer and might extend for seven months.?® A
previous randomized controlled trial aimed to validate the
efficacy of neridronate and concluded that using
bisphosphonates is of many advantages as relieving both
the stimulated and spontaneous pain sensations, improving
the functional outcomes of patients suffering from acute
diseases (that lasted for <6 months before initiating the
treatment administration), and diseases showing abnormal
uptake events as observed on 3-phase scintigraphy, in
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addition to their significant safety profiles that furtherly
validated their effectiveness.?®%  Another large
investigation was also conducted to investigate the efficacy
and safety of neridronate and reported that the drug was
able to improve and sustain pain sensation in a follow-up
duration that lasted for at least one year to their included
patients.® It has been demonstrated that a daily dose of 100
mg of neridronate or 90 mg of pamidronate for a least 10
days can effectively achieve long-term remissions and pain
relief.®® Furthermore, it should be noted that most of the
reported investigations have reported that pain
development and maintenance in their recruited
populations  were associated  with  osteoclastic
overactivities.?®3! In addition to their impact on bone
metabolism, bisphosphonates also a major role in inducing
analgesia by their actions on nociceptors, however, clinical
data regarding the validation of such properties are not
adequately discussed in the literature.3* Accordingly, the
efficacy of bisphosphonates might not be restricted to
bone-related pain in cases of CRPS and might have other
potential effects, however, further studies are still needed.
Finally, bisphosphonates can be administered at higher
doses for the management of CRPS than those used to
manage bone masses loss. It should also be noted that some
adverse events as asymptomatic hypocalcemia and flu-like
symptoms might be associated with intravenous
administration of these modalities.?? Accordingly, the
administration of these modalities should be cautiously
done to prevent any long-term effects on bone metabolism.
Besides, further randomized controlled trials are needed
for further validation with better recruitment of patients
and reporting of the outcomes to adequately validate the
results.

Glucocorticoids

Corticosteroids were among the first modalities that were
reported for the management of CRPS, however, the
reason behind their use and effectiveness is still
controversial among the different studies in the
literature.32% These modalities have been reported to have
a direct effect on the inhibition of cyclooxygenase
enzymes that are usually found to mediate swelling, pain,
and functional impairment.3* Besides, research also
showed that they have a major anti-inflammatory effect in
reducing bone atrophy in patients suffering from CRPS |,
reducing the capillary permeability, and reducing the
prolonged presence of perivascular infiltrates within the
synovium.3333 |n CRPS | and CRPS I, corticosteroids
have also been found to reduce and inhibit ectopic neuronal
charges, which might be associated with minor nerve
lesions and sensational impairments.3% Among the
variously reported corticosteroids, prednisone remains the
commonest that is usually administered at a high oral dose,
with a gradual reduction in the dose regimen after the
treatment is complete. Studies within the earliest pseudo-
inflammation stages of CRPS showed that the response
rate was estimated to be as high as 82%.%°4° Another
investigation also reported that maintaining a dosage
regimen of a small dose for three weeks might also enhance
the outcomes.®® A  combination of low-dose
dexamethasone and 10% mannitol was also able to achieve

better outcomes regarding pain reduction and
improvement in the quality of life.** However, as it is
widely known, corticosteroids usually have many systemic
adverse effects, can even furtherly impact osteopenia in
patients suffering from osteopenic fractures and Sudeck’s
disease, and can adversely modify mood and memory.*243
Moreover, a previous case of CRPS | has been reported
secondary to the administration of corticosteroids.* On the
other hand, recent studies have demonstrated that the
effectiveness of using corticosteroids has re-emerged
because of the recent evidence that shows that
corticosteroids can be used for inflammation that occurs
proximal to the nerve changes, that are usually similar to
CRPS, especially within the early inflammatory phases.*>
47 Finally, further investigations might be needed for
adequate evaluation of these modalities, although their
long-term administration is not recommended because of
their potential impact on the development of systemic
complications and adverse events.

Immunoglobulin

Not many studies have assessed the efficacy of
immunoglobulin therapy for the management of CRPS.
Early evidence from studies showed that the administration
of intravenous immunoglobulins was significantly
associated with pain relief in patients suffering from
CRPS.%84 On the other hand, a more recent and larger
multicenter investigation reported that no significant
differences were noticed between the immunoglobulin
therapy group and the placebo group in terms of pain relief,
indicating that the modality might not have potential
effectiveness for patients suffering from CRPS. Therefore,
the authors suggested that intravenous immunoglobulin
therapy might be potentially beneficial for certain groups
of patients.®® The mechanism of action of the intravenous
immunoglobulins might be attributable to the ability of the
administered immunoglobulins to significantly inhibit
antibodies from binding to the activating FcyRs portions,
neutralize the circulating 1gG antibodies, upregulate the
inhibitory FcyRIIB portions, or by induction of other
methods of immunomodulation.5! Aradillas et al also
previously indicated that plasma exchange was
significantly associated with pain relief in patients
suffering from chronic CRPS in their retrospective
population.®? Previous animal studies have demonstrated
that observable enhancements regarding paw edema and
mechanical unilateral hyperalgesia were associated with
the intraperitoneal administration of IgG antibodies from
patients that were previously affected by chronic CRPS to
female mice, that was furtherly subjected to unilateral
muscle and plantar skin incisions within the injured model
limb, as compared to the IgG that was obtained from the
healthy controls.5354

CONCLUSION

In the present literature review, we have discussed the
effectiveness and safety of common immunomodulatory
agents for CRPS. We have mainly reviewed the roles of
glucocorticoids, TNF-a antagonists, bisphosphonates, and
intravenous immunoglobulins administration.
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Glucocorticoids were among the first reported modalities
in the management of the syndrome. However, their use is
approached with caution because of their potential

systemic side effects.

Bisphosphonates and TNF-a

antagonists also have validated efficacies and should be
administered within the early inflammatory phases to
achieve better outcomes. Intravenous immunoglobulins
are not adequately validated among the current studies, and
evidence shows that they might be useful for certain
subgroups. Therefore, further investigations are required to
formulate stronger evidence.
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