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Editorial

Cancer-associated 
Dermatomyositis: Does the PD-1
Checkpoint Pathway Play a Role?

Cancer-associated myositis represents a unique opportunity
to study the complex relationship between cancer and
autoimmunity. It is well recognized that dermatomyositis
(DM) is the inflammatory myopathy most often associated
with cancer. In clinical practice, nearly one-third of patients
with DM present with associated malignant disease, and the
remainder may harbor an occult cancer that could develop
in the near future, or never appear1,2. The immune system
likely has a role in determining which of these outcomes will
ensue. 
    Management of a patient with DM is difficult, because an
occult malignancy may not always be detected by the
available screening tools. One explanation for the uncertainty
regarding the development of malignant disease in these
patients is the concept of 3 sequential phases in the
relationship between cancer and the immune system: elimi-
nation, equilibrium, and escape3. In this framework, patients
with cancer-associated DM can be viewed in different ways.
First, they can be seen as DM patients with concurrent
malignant disease, which would indicate that elimination of
the malignancy by the immune system has failed. Second,
the patients could have an occult malignancy, but the immune
system maintains a tight balance to prevent it from full devel-
opment to cancer. This is the equilibrium phase, which can
last for decades and helps explain the higher incidence of
cancer in patients with DM even years after the diagnosis,
and the difficulty of detecting the cancer, because it is
controlled at the molecular level by the immune system and
no morphologic or functional changes are evident. Finally,
the malignant disease can manifest as an unexpected
full-blown cancer with metastasis and a poor prognosis,
because of a progressive loss of immune control that allows
tumor cells to escape immune surveillance. This immune
control failure results from several mechanisms. There is less
intense expression of tumor-specific antigens and a
decreasing affinity for the HLA class I–related peptides that
elicit the autoimmune response against these antigens. 
In addition, the inhibitory checkpoint pathway, represented

by programmed death 1/programmed death ligand 1
(PD-1/PD-L1), may be activated and lead to suppression of
the antitumor response. Taken together, these are some of the
mechanisms implicated in the escape of tumor cells from the
immune system.
    Two particular articles have focused on this topic. A
group from Barcelona recently published a report investi-
gating genetic changes in the tumors of patients with
cancer-associated DM4. A significant number of alterations
were described, including mutations and loss of heterozy-
gosity in patients with cancer-associated DM testing positive
for antibodies against antitranscriptional intermediary factor
1-γ (TIF1-γ), an acknowledged biomarker of malignancy in
these patients5,6, compared to DM controls negative for the
antibody and cancer. The proposed hypothesis was that
mutations in TIF1 proteins in the tumor, a well-described
phenomenon, induce a strong immune response against the
mutated antigen, and this can lead to 2 different situations.
The first would be elimination of all neoantigens and tumor
cells, and in this case, from the clinical viewpoint, the patient
with DM is free from malignancy. In the second scenario,
tumor cells try to escape from the immune attack by a loss
of heterozygosity; that is, by losing the mutated gene. If they
succeed, undifferentiated malignant tumor cells survive, and
this leads to the development of an aggressive cancer that is
recognized in clinical practice as unexpected full-blown
malignant disease, with an unfavorable outcome. A similar
mechanism has been suggested in patients with systemic
sclerosis and cancer7.
    The second article, by Chen, et al8 in this issue of The
Journal, reports an interesting study. The authors investi-
gated serum concentrations of soluble PD-L1 (sPD-L1) in
several groups of patients with DM: those without cancer,
and patients with associated cancer divided into 2 groups, 1
with recent-onset therapy-naive cancer and the other with
stable cancer in remission or cured by surgery or standard
chemotherapy. The control groups included healthy controls,
patients without DM diagnosed with solid tumors, and
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patients with other autoimmune diseases such as systemic
lupus erythematosus or rheumatoid arthritis. What they found
was interesting: non-DM patients with solid tumors had the
highest sPD-L1 values and healthy individuals the lowest.
These findings are logical and reasonable. But what was seen
in the groups of patients with DM? Those with DM without
cancer had mildly elevated values, more or less similar to the
values found in patients with other autoimmune disorders,
whereas those with treatment-naive cancer had significantly
higher values than patients with DM without cancer or those
with stable cancer.
    For the diagnosis of cancer-associated DM, the authors
suggested an sPD-L1 cutoff that had an area under the curve
of 0.72, which is considered only fair for diagnostic purposes.
However, when this value was combined with positive testing
for anti-TIF1-γ antibody (which has a very high negative
predictive value6), the specificity and positive predictive
value of the combined variables increased to 95% and 70%,
respectively, and yielded a diagnostic capability greater than
that of anti-TIF1-γ alone for cancer screening in patients with
DM. Therefore, the combination of TIF1-γ antibody and
sPD-L1 testing may be the best option for cancer detection
in this population. 
    The data reported by Chen, et al8 are congruent. PD-1
inhibitors have been used in cancer therapy with good
outcomes, the rationale being to enhance the immune
response against tumor cells9. The PD-1 checkpoint pathway
is considered a physiologic immune regulatory pathway that
allows self-tolerance to our own antigens by downregulation
of the immune response. Blockade of this pathway can
produce paradoxical adverse autoimmune phenomena, such
as immune-mediated myopathies10,11. Serum sPD-L1, which
is released from PD-L1–positive cells and binds to the PD-1
receptor, contributes to immunoregulation and can be
considered a good surrogate of activation of this pathway.
Moreover, sPD-L1 seems to play a role in promoting cancer
cells, as was recently reported in a metaanalysis on this topic,
in which it emerged as a biomarker of an unfavorable
prognosis in patients with cancer12. Therefore, in what is
likely a multistep process or a concurrent action, these
mechanisms — cancer cell mutations and loss of heterozy-
gosity on the one hand and PD-1 pathway activation on the
other — participate in the complex relationship between
cancer and the immune system, here represented by DM, an
autoimmune disease. 
    Although the results obtained by Chen, et al8 must be
reproduced and confirmed in other DM cohorts and in
patients of other ethnicities, the study should be considered
a step forward that empowers the clinician with a means for
more accurate cancer screening and enhances our
knowledge of the cancer-DM relationship. Most impor-
tantly, improving our understanding of the mechanisms that
underlie these entities will enable us to provide better care
for our patients.
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