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Immunotherapy for the management of cancer pain
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Pain is a common symptom and one of the major burdens
on cancer patients. The prevalence of pain is reportedly
40% for patients after curative treatment, 55% for patients
during antitumor treatment and >60% for patients with
advanced metastatic cancer (1). Opioids have been the
mainstay of current management for moderate to severe
cancer pain. There has been no space to debate the
utility of opioids for cancer pain treatment. However,
concerns are growing about the long-term use of opioids
due to unfavorable side effects including tolerance and
dependence, sleep disordered breathing, endocrinopathy,
cognitive dysfunction and immunosuppression (2). In
addition, a not-insubstantial percentage of cancer patients
reportedly experience opioid-refractory pain (3). A search
for novel strategies to address pain is crucial to improving
quality of life for cancer patients. Clinical and preclinical
studies have classified cancer pain based on its etiology,
such as inflammatory or neuropathic pain. However,
etiology-based cancer treatment remains difficult in clinical
settings (4).

Transfusion of adoptive immune cells activated ex vivo
is an emerging option for antitumor treatment. Cytokine-
induced killer (CIK) cells represent a heterogenous cell
population of T lymphocytes generated from peripheral
blood mononuclear cells co-cultured with several
cytokines (5). These cells show potent, major
histocompatibility complex (MHC)-independent tumor-
killing activity and are suitable for adoptive cell transfer in

antitumor immunotherapy. The tumor-killing activity is
activated when dendritic cell (DC) are used in combination
with CIK. Immunotherapy with CIK in combination with
DCs (DC-CIK) has been shown to have effects on various
solid and hematological tumors (6) without serious side
effects (7).

Recently, transfusion of adoptive immune cells is
reportedly associated with reductions in opioid consumption
and pain intensity among patients with advanced cancer (8).
Zhou et al. performed a retrospective chart review of cancer
patients involved in the clinical study to test antitumor
efficacy of autologous DC-CIK cell infusion. The authors
analyzed opioid consumption of patients with cancer pain
before and after immunotherapy with autologous DC-CIK
cell infusion. Participants were individuals >18 years old
who had been diagnosed with advanced, unresectable or
metastatic solid tumors, adequate organ function, expected
survival >3 months and Eastern cooperative oncology group
physical status >1. Patients with previous transplants, active
infections, autoimmune diseases or serious physical or
psychiatric disorders were excluded. The overall number
of participants was 357. Of these, 55 patients were selected
as they had received opioid treatment due to moderate to
severe cancer pain. Daily pain intensity was measured using
the numerical rating scale (NRS) and opioid consumption
was recorded for two 2-week periods, before and after DC-
CIK treatment.

Worst NRS score and daily opioid consumption
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decreased significantly after DC-CIK treatment. Twenty-
three of the 55 patients were identified as responders,
defined as participants in whom opioid consumption
decreased >20%. Importantly, this effect showed no
association with tumor regression, based on the results of
diagnostic imaging with computed tomography and/or
magnetic resonance imaging. Multivariate analysis identified
a greater number of DC-CIK cells transfused as associated
with better pain relief.

Several mechanisms are supposed to be involved
in antinociceptive effect of autologous cell infusion
observed in Zhou’s study. The authors suggested increased
production of endogenous opioids due to activation CD4" T
lymphocytes. In this study, infusion of CD3"/CD4" positive
cells showed a greater association with pain relief than
infusion of CD3"/CD8" cells. Animal experiments showed
that infusion of activated CD4" T lymphocytes reduced
hypersensitivity to visceral and somatic pain (9,10). CD4"
T lymphocytes are capable of releasing endogenous opioids
and their analgesic efficacy is thus dependent on the opioid
system (11). A recent animal study suggested that infusion
of chemokine C-C motif ligand 4 (CCL-4) (12) or Chinese
herb cinobufagin (13) evokes anti-nociception through the
activation of CD4" T lymphocytes and the peripheral opioid
system. Pharmacological manipulation of endogenous
CD4" T lymphocytes might offer an attractive strategy for
achieving pain relief.

In addition to its systemic efficacy, DC-CIK infusion
might have local influences on tumor tissue. Sensory
nerve endings are a central component of the tumor
microenvironment. Chemical crosstalk exists between
tumor cells and sensory nerve endings (14). Tumor
cells release arachidonic acid, neurotrophic factors and
neurotransmitters that lead to the sensitization of sensory
nerves (15). Conversely, several biological substances
released from sensory nerve endings can support tumor
growth in vivo and in vitro (16,17). While Zhou er al.
accumulated no clear evidence regarding tumor remission,
DC-CIK treatment may affect the signaling between tumor
cells and sensory nerves, leading to anti-nociception.

In addition, mounting evidence suggests significant roles
of immune cells in the sensory nervous system for pain
pathophysiology, including cancer pain (18). Monocytes,
macrophages and T lymphocytes in the peripheral nervous
system and spinal cord play crucial roles in pain regulation.
For instance, infusion of anti-inflammatory regulatory T
lymphocytes alleviated chemotherapy-induced neuropathic
pain (19). Immunotherapy with DC-CIK might have
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influenced immune cell activity in the sensory nervous
system to alleviate pain.

The observations of Zhou ez al. appear highly relevant,
but several important limitations to the study must be
noted. As the authors described, this study was performed
using a retrospective design. Pain in cancer patients did
not seem to be the main outcome of the initial trial, and
thus was not well characterized. Participants were chosen
from the original cohort after completion of the study.
Diagnostic imaging to determine tumor remission was only
performed for 34 of 55 patients. In addition, pain intensity
and opioid consumption were observed for only 2 weeks
after infusion. This study thus did not see longer analgesic
efficacy. Obviously, the results of prospective analyses are
needed before any conclusions can be reached regarding
the antinociceptive effects of autologous DC-CIK infusion
therapy in cancer patients.

A similar strategy using mesenchymal stem cells (MSCs)
has been tested to relieve pain due to bone cancer pain
or osteoarthritis. Injection of autologous MSCs into the
joint alleviated pain in patients with osteoarthritis (20).
Intrathecal injection of bioengineered MSCs has been
shown to exert antinociceptive effects in animal models
of bone cancer pain (21). Cell-based pain therapy might
represent a promising option to treat chronic pain.
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