Malignancy Is Associated with Dermatomyositis But
Not Polymyositis in Northern New England, USA
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ABSTRACT. Objective. To retrospectively evaluate the association of idiopathic inflammatory myopathy (IIM)

and malignancy in patients seen at 1 academic center over a 23-year period.

Methods. Patients were identified using the International Classification of Diseases, 9th edition
(ICD-9) codes and diagnoses, then confirmed by chart review. Population cancer statistics obtained
from the US Centers for Disease Control for Vermont and New Hampshire were used for
comparison.

Results. Chart review confirmed IIM in 198 of 483 patients initially identified by ICD-9 codes.
Within 5 years of diagnosis with IIM, malignancy developed in 32 patients (16.2%), 24 of whom
(75%) had dermatomyositis (DM). Malignancy and DM developed within 1 year in 75%. The can-
cer risk associated with DM was much greater than the risk associated with other IIM. The most fre-
quent tumor types were breast, lung, pancreas, and colon. DM patients with cancer were more fre-
quently male and > 45 years of age than those without cancer. There were no cases of interstitial lung
disease among patients with cancer and any form of IIM. The incidence of cancer was increased in
patients with DM compared to age- and sex-matched population controls, both over a 5-year inter-
val surrounding the diagnosis of DM and over the lifetime interval following diagnosis.
Conclusion. The risk of cancer in IIM is concentrated among patients with DM. The association
between DM and cancer was enhanced by its temporal relationship (< 1 year) in 87.5% of these
cases. Patients with malignancy-associated DM were more frequently male and over age 45 and less
likely to have interstitial lung disease. (J Rheumatol First Release Nov 15 2009; doi:10.3899/

jrheum.090549)
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The idiopathic inflammatory myopathies (IIM) are a hetero-
geneous group of diseases. Since 1975, this group has
included polymyositis (PM), dermatomyositis (DM), amyo-
pathic DM, myositis associated with connective tissue dis-
ease (M-CTD), and pediatric/juvenile DM (JDM)!.
Inclusion body myositis (IBM) and amyopathic DM have
subsequently been classified as IIM?3. The first report of an
association between IIM and malignancy was credited to
Stertz, who published this observation in 1916*. Since then,
various authors have demonstrated malignancy risk in both
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MALIGNANCY

DM and PM>-17, This relationship has also been evaluated in
amyopathic DM, IBM, and JDM7-1821 In this study, we
determined the relationship between cancer and IIM by con-
ducting a retrospective review of 198 patients treated during
the past 23 years at a single institution that functions both as
a regional hospital and as a tertiary medical center.

MATERIALS AND METHODS
Following approval by the Committee for the Protection of Human
Subjects at Dartmouth Medical School, we conducted a retrospective
review of all patients who were treated for IIM at Dartmouth-Hitchcock
Medical Center (DHMC) between January 1985 and April 2008. DHMC
serves as both a regional and tertiary care hospital serving New Hampshire
and Vermont. The patient population treated at DHMC is drawn almost
entirely from these 2 states and is largely of European descent, particularly
English and French-Canadian. Patients were identified according to the
International Classification of Diseases, 9th Edition (ICD-9) codes for DM
(710.3) and PM (710.4), which were submitted for hospital admissions,
clinic visits, and pathology reports. The presence of malignancy was deter-
mined by concurrent ICD-9 searches for cancer. Each patient’s chart was
reviewed to confirm the accuracy of IIM and cancer diagnoses. To be con-
sidered cancer-related, the neoplasm had to be diagnosed 2 years prior to or
3 years following the identification of ITM'#. Nonmelanomatous skin can-
cers were excluded from the analysis. This study was approved by the hos-
pital’s institutional review board.

The criteria proposed by Bohan and Peter were used to identify IIM!.
These included proximal muscle weakness, elevated serum concentrations
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of muscle enzymes, the presence of characteristic cutaneous lesions
(DM/amyopathic DM/JIDM), and findings on tissue biopsy and elec-
tromyography (EMG). Magnetic resonance imaging (MRI) was also used
to support a diagnosis in instances where biopsy and EMG were either non-
diagnostic or not performed. Patients were classified as having DM, PM,
amyopathic DM, IBM, JDM, and overlap syndromes or M-CTD.
Amyopathic DM was characterized by a rash (Gottron’s papules, shawl
sign, heliotrope rash), no evidence of proximal muscle weakness, and no
elevation of muscle enzymes for 2 years from the time of initial diagnosis.
Patients who were younger than 18 years at the time of diagnosis were
placed in the JDM group. Adult patients with a second rheumatologic dis-
ease were assigned to the overlap group.

Laboratory test results were reviewed from the time of diagnosis with
IIM, including antinuclear antibodies (ANA), anti-double-stranded DNA
antibodies (dsDNA), extractable nuclear antigens (ENA), myositis-specific
and myositis-associated antibodies, rheumatoid factor (RF), anticardiolipin
antibodies (ACA), erythrocyte sedimentation rate (ESR), C-reactive pro-
tein (CRP), creatine phosphokinase (CPK), aldolase, and lactate dehydro-
genase (LDH). The presence of interstitial lung disease (ILD) was deter-
mined by pulmonary function tests and computed tomography studies. The
tumor type, histological variety, and temporal relationship to the diagnosis
of IIM were determined in cases of malignancy. In patients who developed
IIM in association with recurrent or metastatic cancer, the temporal rela-
tionship was determined with reference to the initial diagnosis of malignant
disease. The length of followup time was measured for each patient.

Cancer statistics obtained from the US Centers for Disease Control
(CDC) WONDER online database for the states of Vermont and New
Hampshire from 1999 to 2002 were used to calculate standardized inci-
dence ratios (SIR) using counts of cancer and observation times for the IIM
patients?2. Two separate approaches to the analysis were used. First, we
compared the incidence of cancer over the 5-year period spanning 2 years
preceding and 3 years following IIM relative to the expected rate of cancer
diagnosis in an age- and sex-matched population over a 5-year span.
Second, we compared the lifetime incidence of cancer following the diag-
nosis of IIM to population cancer statistics. Those patients who developed
cancer before IIM were excluded from this analysis. Population cancer data
were used to determine the expected cancer incidence in an age- and sex-
matched population over the followup time spanned by our study. In the
case of 18 study patients, the followup time was known to be less than 1
year, but the exact duration was not available; these patients were given an
estimated followup time of 0.5 years. A chi-squared approximation to the
Poisson distribution was performed to provide 95% confidence intervals
(CI) for the SIR?3. Odds ratios (OR) were calculated to analyze factors
affecting cancer incidence within IIM patients. In instances where cells
contained a value of 0, an estimated OR was calculated using a substituted
value of 0.5. A logistic-regression model was created to assess adjusted OR
for the development of cancer in DM for gender, age, and CPK elevation.

RESULTS

Confirmation and classification of IIM . On the basis of ICD-
9 codes for PM and DM, 483 patients were identified. Chart
review was performed on each patient to confirm the diag-
nosis of IIM. Over half the patients (58.9%) failed to meet
criteria for a diagnosis of IIM based on available data and
were excluded from further analysis, a rate of exclusion sim-
ilar to that of previous studies that have utilized chart
review!3. These excluded patients typically exhibited < 1 of
the criteria for IIM. Thus we confirmed the diagnosis of [IM
in 198/483 patients (41.1%). Of these 198 patients with IIM,
61 (30.8%) were classified as DM, 63 (31.8%) as PM, 23
(11.6%) as amyopathic DM, 22 (11.1%) as M-CTD, 11
(5.6%) as IBM, and 18 (9.1%) as JDM. Among the cases of

DM and PM, 27.4% were “definite” by Bohan and Peter cri-
terial, 50.8% were “probable,” and 21.8% were “possible.”
MRI and skin biopsy were also used to support diagnoses in
27 and 58 IIM patients, respectively.

Increased association of DM with malignancy. We used the
criteria that a malignancy was associated with IIM if it was
diagnosed within 2 years prior to or 3 years following the
diagnosis of IIM!4. Using these criteria, an association with
malignancy was met by 32 (16.2%) of the 198 patients with
IIM. Of these, an associated cancer was more frequently
represented in the DM category, with 24 of 32 patients
(75%). The remaining 8 cases of cancer associated with [IM
were distributed among PM (3 cases, 9.4%) and amyopath-
ic DM (3 cases, 9.4%), with overlap and IBM having 1 case
each (3.1%). There were no malignancies in the pediatric
population.

The risk of cancer associated with DM was much greater
than that with other adult IIM (OR 10.46, 95% CI
434-2521). DM was associated more frequently with
malignancy than was PM alone (OR 12.97, 95% CI
3.65-46.13). Not surprisingly, the lifetime cancer risk was
much greater in DM (35 cancers in 61 patients), compared
with adult PM (8 cancers in 63 patients), amyopathic DM (5
cancers in 23 patients), IBM (4 cancers in 11 patients), and
overlap syndromes (3 cancers in 22 patients).

While a clear temporal relationship between cancer and
DM is seen (Figure 1), the occurrence of cancer in the non-
DM population is dispersed over time (Figure 2). Among the
cases of cancer associated with DM, 21 occurred within 2
years preceding or following the diagnosis of DM (87.5%),
while 16 (75%) occurred less than 1 year before or after the
diagnosis. The remaining 3 cancers were diagnosed within 3
years. In 7 cases (29.2%), the diagnosis of malignancy pre-
ceded the diagnosis of DM by > 6 months. The diagnosis of
DM preceded malignancy by > 6 months in 3 cases (12.5%).
In 14 patients (58.3%), the 2 diagnoses were made within 6
months. Seven of the malignancies (29.2%) were noted to
have been identified by screening measures undertaken as
part of the investigation for newly diagnosed DM, including
computed tomography imaging, endoscopy, and serum
tumor markers. The tumors identified as having occurred in
temporal association with DM are listed in Table 1. Of the
24 patients with DM temporally associated with malignan-
cy, 2 experienced clinical recurrences of DM 7 and 8 years
later in connection with the diagnosis of an entirely differ-
ent cancer (Table 1). Two other patients were noted to
demonstrate improvement in their DM symptoms following
resection of associated tumors.

Age and sex in DM and cancer-associated DM. Table 2
shows the age and gender distribution of patients with IIM.
Patients with DM were predominantly female (75.4%). In
contrast, patients with cancer-associated DM were more fre-
quently male than those without cancer (33.3% vs 18.9%).
The average age at the time of diagnosis with DM was 56.7
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Figure 1. Chart review revealed a clear temporal relationship between cancer diagnosis and der-

matomyositis (DM) diagnosis.
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Figure 2. The occurrence of cancer in patients with non-dermatomyositis idiopathic inflam-

matory myopathy (IIM) is dispersed over time.

years. Patients with cancer-associated DM were more fre-
quently > 45 years of age than those without cancer (95.8%
vs 73%; OR 8.52,95% CI 1.01-71.7). DM patients did not
differ significantly in age from those with PM or amyopath-
ic DM. Patients with overlap syndrome were younger than
DM patients (48.7 vs 56.7 years; p = 0.04). The average age
of JDM patients at time of diagnosis was 9.2 years.

Laboratory testing. ANA testing was performed in 73.8% of
patients with DM. A positive ANA was found in 52.9% of

patients with cancer-associated DM, and in 71.4% of
patients with DM without cancer. The rate of ANA testing
did not differ between these groups. There was no difference
in the results of ENA testing between DM patients with and
those without neoplasm. Myositis panel testing was per-
formed in 6 patients with cancer-associated DM and 8§ DM
patients without cancer; these tests were positive in O and 3
patients, respectively. The mean or median CPK elevation
was greater in cancer-associated DM, but this was not sta-
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Table 1. Tumors found in association with dermatomyositis (DM).

Primary Organ No. Histology

Breast 6 Carcinoma (6)
Bladder Squamous (1)

—

Cervix 1*  Squamous (1)

Colon 3 Adenocarcinoma (3), including 1 rectal
Endometrium 1 Adenocarcinoma (1)

Larynx 1**  Squamous (1)

Lung 5 Small-cell (3), squamous (1), adenocarcinoma (1)
Ovary 2 Adenocarcinoma (1), cystadenocarcinoma (1)
Pancreas 3 Adenocarcinoma (2), neuroendocrine (1)

Parotid 1 Mixed (1)

Prostate 1 Adenocarcinoma (1)

Unknown 1 Adenocarcinoma (1)

* Patient initially developed DM with cervical cancer. DM returned in
association with a mixed parotid tumor 7 years later. ** Patient initially
developed DM with squamous cell cancer of the piriform sinus. DM
returned in association with adenocarcinoma of the lung 8 years later.

Table 2. Characteristics of patients with idiopathic inflammatory myo-
pathy.

Age, yrs,
Diagnosis Patients, n mean + SD % Male
Dermatomyositis (DM) 61 56.7+15.0 24.6
With cancer 24 60.1 +114 333
Without cancer 37 54.6 +16.7 18.9
Polymyositis 63 557+ 143 31.8
With cancer 3 720+ 8.7 100.0
Without cancer 60 549 +14.0 283
Amyopathic DM 23 544 +12.7 300
With cancer 3 50.0+2.6 333
Without cancer 20 55.1+135 30.0
Overlap syndromes 22 487 +17.1 273
With cancer 1 83 0.0
Without cancer 21 470 +15.7 28.6
Inclusion body myositis 11 64.7+62 72.7
With cancer 1 64 0.0
Without cancer 10 648 +6.5 80.0
Juvenile dermatomyositis 18 92+65 278
With cancer 0 NA NA
Without cancer 18 92+56 27.8

tistically significant. Similarly, more patients with cancer-
associated DM had an elevated CPK at the time of diagno-
sis (16/20, 80%), but again this difference was not signifi-
cant compared to DM without cancer (22/35, 62.9%). There
was no difference in the frequency of abnormal results for
RF, Jo-1 antigen, anti-dsDNA, ACA, ESR, CRP, LDH,
aldolase, or muscle biopsy among DM patients with and
those without cancer (some data not shown). Table 3 shows
the results of univariate analysis comparison between DM
patients with and without cancer. A multivariate logistic
regression failed to show any relationship between male sex,
age at DM diagnosis, and CPK elevation with the presence
of cancer (data not shown).

Interstitial lung disease. We showed a relationship between

ILD and cancer-associated IIM. There were no cases of ILD
in the 24 patients with DM and an associated malignancy,
while 6/37 DM patients without cancer had ILD (Table 3).
Looking at all patients with IIM, ILD was found in 27
patients; 6 with DM (22.2%), 16 with PM (59.3%), 1 with
amyopathic DM (3.7%), and 4 with overlap syndromes
(14.8%). There were no cases of ILD among the IBM or
pediatric patients. There were no cases of ILD among
patients with cancer in any of the IIM groups (estimated OR
0.07,95% CI 0.004-1.18).

Standardized incidence ratios. The CDC WONDER online
database®” contains the cancer incidence statistics for the
United States between 1999 and 2002. We utilized the infor-
mation from this database for Vermont and New Hampshire
to calculate the SIR for cancer in all IIM patients relative to
these geographical controls over 2 time periods. First, we
examined the 5-year window incorporating the 2 years
before and 3 years following the diagnosis with IIM (Table
4). Within this timeframe, we found a significant elevation
in cancer incidence in both men (SIR 3.19, 95% CI
1.65-5.58) and women (SIR 3.68, 95% CI 2.25-5.68) with
IIM. This increased risk was concentrated exclusively in the
patients with DM, where a greater than 7-fold increase in
SIR was seen for both women and men.

Second, we examined the lifetime risk of cancer follow-
ing the diagnosis of IIM to determine whether this associa-
tion with cancer was maintained over time. In contrast to the
window surrounding the diagnosis of IIM, the elevation in
lifetime cancer incidence in IIM and DM was more modest.
A statistically significant increase was seen in female
patients with IIM (SIR 2.17,95% CI 1.31-3.39) and female
patients with DM (SIR 5.57,95% CI 2.97-9.53). In contrast,
increases in cancer incidence in male IIM and DM patients
were not found to be statistically significant. The remaining
IIM diagnoses demonstrated less precise estimates of SIR,
which did not yield statistically significant elevations in
cancer incidence in either sex (Table 5).

DISCUSSION

The majority of published studies report an association
between DM and malignancy’-1>17-24-28 Some studies have
recorded the relationship within 1 year of diagnosis?®, while
others have ranged from 5 years to over a lifetime!*?7. We
used 5 years (2 years prior and 3 following IIM)'# for our
initial assessment, and found that 24 of 61 DM patients
(39.3%) were diagnosed with a malignancy in this interval.
Most of these cancers (16/24, 75%) occurred within 1 year
prior to or following the diagnosis of DM, confirming other
reports®10:13.14.17.26.27 Thig proximity of cancer to IIM rais-
es the question of whether increased surveillance at time of
DM diagnosis accounts for the observed increase in malig-
nancy. However, an increased risk of malignancy in the time
following the diagnosis of DM has been noted even when
the initial year of followup is excluded”?-'2. In our series,
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Table 3. Potential risk factors for cancer among patients with dermatomyositis.

Variables No. with Cancer/Total ~ No. without Cancer/ OR 95% CI p
Assessed (%) Total Assessed (%)

Age = 45 yrs 23/24 (95.8) 27/37 (73.0) 8.52 (1.01,71.7) 0.038
Male 8/24 (33.3) 7/37 (18.9) 2.14 (0.66, 6.99) 0.21
Positive biopsy 4/5 (80.0) 12/18 (66.7) 2.00 (0.18,22.07) 1
ILD 0/24 (0) 6/37 (16.2) 0.11* (0.006,2.02)*  0.14*
Elevated CPK 16/20 (80.0) 22/35 (62.9) 2.36 (0.65,8.61) 0.19
ESR = 25 mm/h 12/16 (75.0) 15/27 (55.6) 2.40 (0.61,9.38) 0.21
Positive ANA 9/17 (52.9) 20/28 (71.4) 045 (0.13,1.58) 0.21
Positive ENA 0/8 (0) 2/18 (11.1) 0.50%* (0.02,12.43)*  0.67*
Positive myositis panel 0/6 (0) 3/8 (37.5) 0.14* (0.005,3.48)* 0.23*
Positive RF 0/10 (0) 2/15 (13.3) 0.33* (0.01,8.03)*  0.49*
Positive dsDNA 0/6 (0) 0/12 (0) NA NA

Positive Jo-1 0/11 (0) 0/26 (0) NA NA

* 0.5 added for cells containing zero. ILD: interstitial lung disease; CPK: creatine phosphokinase; ESR: ery-
throcyte sedimentation rate; ANA: antinuclear antibodies; ENA: extractable nuclear antigens; RF: rheumatoid
factor; dsDNA: anti-double-stranded DNA antibodies.

Table 4. Observed and expected numbers of cancers diagnosed within 2 years preceding and 3 years following
diagnosis of idiopathic inflammatory myopathy, with standardized incidence ratio (SIR).

Diagnosis Gender Observed Expected SIR (95% CI) p, 2-tailed
DM Female 16 2.15 744 (4.25,12.09) <0.0001
DM Male 8 1.01 7.89 (341, 15.55) <0.0001
PM Female 0 1.77 0(0,2.09) 0.34
PM Male 3 1.64 1.82(0.38,5.33) 046
ADM Female 2 0.72 2.76 (0.33,9.98) 0.33
ADM Male 1 0.24 4.19(0.11, 23.35) 042
IBM Female 1 0.22 446 (0.11,24.88) 0.40
IBM Male 0 0.72 0(0,5.09) 0.97
IDM Female 0 001 0 (0, 446.8) 1.00
JDM Male 0 0.01 0 (0, 685.02) 1.00
MCTD Female 1 0.56 1.79 (0.05,9.97) 0.86
MCTD Male 0 0.13 0(0,27.81) 1.00
All Female 20 543 3.68 (2.25,5.68) <0.0001
All Male 12 376 3.19 (1.65,5.58) <001

DM: dermatomyositis; PM: polymyositis; ADM: amyopathic DM; IBM: inclusion body myositis; JDM: juve-
nile DM; MCTD: myositis associated with connective tissue disease; All: summed data for all [IM diagnoses.

the types of cancer seen with DM were all solid tumors; no
cases of lymphoma were seen.

Using geographical controls permitted by the CDC
WONDER database, we found that the cancer incidence rate
in the window surrounding the diagnosis of IIM was
increased more than 7-fold for both men and women and
was limited to those with DM. In contrast, when patients
with IIM who presented with malignancy were excluded
and subsequent “lifetime” occurrences of cancer were ana-
lyzed, we found a significantly increased risk of malignan-
cy in women with DM (SIR 5.57, 95% CI 2.97-9.53), and
an elevation that approached significance in men with DM
(SIR 3.43, 95% CI 0.94-8.79). There was no significant
association with cancer and other types of IIM, although the
potential for such an association was not entirely excluded
by our data.

A potential weakness of our study is the possible exis-

tence of referral bias, which has been invoked in the past to
question the authenticity of the association between IIM and
malignancy?. The majority of dermatologic and rheumato-
logic care in the surrounding regions of Vermont and New
Hampshire occurred at this institution over the duration of
the study. However, given the absence of public registries of
either patients with cancer or patients with inflammatory
myopathy in this region, we cannot exclude the possibility
of referral bias. In addition, our study represented a single-
institution review of a rare disease that yielded 198 study
subjects.

Our results parallel those found by Airio, et al, who
observed that the relative risk of cancer was significantly
elevated (SIR 6.5, 95% CI 3.9-10) among patients with DM
but not patients with PM in a population-based study of IIM
in Finland'3. The similarity in our results despite the differ-
ence in our patients (single institution vs national popula-
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Table 5. Observed and expected numbers of cancers diagnosed during lifetime following diagnosis of idiopath-
ic inflammatory myopathy, with standardized incidence ratio (SIR).

Diagnosis Gender Observed Expected SIR (95% CI) p, 2-tailed
DM Female 13 233 5.57(2.97,9.53) <0.0001
DM Male 4 1.17 3.43(0.94,8.79) 0.06
PM Female 1 29 0.34 (0.01, 1.92) 043
PM Male 2 142 141(0.17,5.1) 0.83
ADM Female 3 1.34 224 (046, 6.56) 0.30
ADM Male 2 046 4.36 (0.53, 15.76) 0.16
IBM Female 2 0.56 3.59 (044, 12.98) 0.22
IBM Male 1 1.46 0.68 (0.02, 3.81) 1.00
JDM Female 0 0.04 0 (0, 102.43) 1.00
IDM Male 0 0.01 0 (0, 386.81) 1.00
MCTD Female 0 1.58 0,2.33) 041
MCTD Male 0 0.16 0(0,23.74) 1.00
All Female 19 8.75 2.17 (1.31,3.39) <0.01
All Male 9 4.67 1.93 (0.88, 3.66) 0.10

DM: dermatomyositis; PM: polymyositis; ADM: amyopathic DM; IBM: inclusion body myositis; JDM: juve-
nile DM; MCTD: myositis associated with connective tissue disease; All: summed data for all IIM diagnoses.

tion) suggests that our findings are not confounded by refer-
ral bias or unique demographic factors. Indeed, the similar-
ity of our findings despite different ethnic groups (Finnish
vs a US population of European descent) is notable.

While several large studies have reported a significant
relationship between PM and cancer’"'2, we did not observe
this, nor was there a temporal relationship between the few
observed cancers and the onset of PM. Callen, et al first
demonstrated a stronger association between cancer and
DM than with PM!3, and others have published similar find-
ings!314.16.17 The accuracy of diagnostic criteria for PM
may contribute to this variability?>°, We utilized both
ICD-9 codes and chart review from office visits and hospi-
tal admissions. This is in contrast to previous studies, which
examined hospital admissions using ICD codes or chart
review to confirm diagnoses based on combined clinical and
diagnostic data8-11:14.1827.2831-33 'Had we relied on ICD
codes without chart review, we would have found that
24.8% of patients with DM and 12.6% of patients with PM
were diagnosed with a malignancy over the specified 5-year
interval.

This result emphasizes the importance of accurate diag-
nosis in precisely defining the cancer risk in IIM. Each
patient included in this study was individually reviewed by
1 or more of the authors to ensure diagnostic accuracy. We
found that only 198 of 483 (41%) patients identified on the
basis of ICD-9 codes met criteria for inclusion in our study.
While this exclusion rate seems high, it is similar to the rate
of exclusion reported when both ICD codes and individual
chart review were employed by Airio, et al'3. In addition to
observing a similar rate of exclusion on the basis of chart
review, these authors observed a comparable association of
cancer with DM but not PM. Diagnoses encountered among
excluded patients included diseases that are sometimes con-
fused with IIM, such as polymyalgia rheumatica, fibro-

myalgia, and vasculitis. The majority of miscoded patients’
charts, however, included no mention of a suspected
myopathy.

We attempted to identify factors that are predictive of the
presence of cancer in patients with IIM (Table 3). Patients
with malignancy tended to be older and more frequently
male. Studies have shown an increased risk of malignancy
with increased age811:14:.17.25.31.34 and male sex!4172531 In
contrast to other studies®!'4, we did not find a significantly
higher CPK among patients with DM without cancer. The
lone risk factor for malignancy of statistical significance by
univariate analysis was age = 45 years (OR 8.52, 95% CI
1.01-71.7). Multivariate analysis of sex, age, and CPK ele-
vation failed to demonstrate any significant association with
cancer risk. We found that ILD did not occur in any patients
with cancer, in support of previous studies that have demon-
strated a decreased risk of cancer in patients with ILD431,

Our study found a clear linkage between DM and malig-
nancy. This was not seen with other forms of IIM. Of 61
patients with DM, 24 (39.3%) developed a tumor in associ-
ation with their myositis diagnosis. In the DM population, a
strong temporal relationship was seen, with 16/24 (75%)
occurring within 1 year of the diagnosis of DM. There was
less statistical evidence to suggest an increased risk of
malignancy in patients with PM or other types of IIM. In the
DM population, a relationship was observed between cancer
and age, male sex, and the absence of ILD. Along with the
lack of an observed relationship of cancer with either PM or
amyopathic DM, our data indicate that a unique relationship
between the tumor and the host immune system account for
the concurrent targeting of muscle and skin, resulting in the
specific characteristics of DM. Further, the manifestations
of this autoimmune process in cancer-associated DM are
highly specific, yielding classical skin findings but apparent
sparing of the lung.
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