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Objectives: To describes the epidemiology of cancer in
patients with idiopathic inflammatory myopathies (IIM)
treated at 2 tertiary centers in Riyadh, Saudi Arabia.

Methods: This was a retrospective multi-center study
evaluating the prevalence and the type of malignancy
in an IIM population in King Saud University Medical
City and King Abdulaziz Medical City between August
2017 to August 2018.

Results: In total, 60 patients were included. Four had

neoplasms (6.7%), 2 men had lymphoma, a woman
had breast cancer and a second, ovarian cancer. Two
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patients died due to cancer or its complications. Older
age (age >40 years), dysphagia, necrotic rash, absence of
interstitial lung disease, high erythrocyte sedimentation
rate and a negative anti Jo-1 antibody were potentially
predictive risk factors for neoplasm. All patients diagnosed
with cancer-associated myositis were investigated with
routine and invasive modalities. Three of the 4 patients
had abnormal findings in both modalities. One patient,
the routine investigations were unremarkable, but a
computed tomography of the pelvis revealed an ovarian
mass that was subsequently diagnosed as malignant.

Conclusion: An individualized approach might be more
appropriate for high risk patients. Larger prospective
studies are required to confirm the findings of the current
study.
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diopathic inflammatory myopathies (IIM) are
subdivided in 3 categories, including adult
dermatomyositis (DM), polymyositis (PM), and

inclusion body myositis (IBM). The old standard for the
diagnosis of IIM is the Bohan and Peter diagnostic criteria
using clinical, laboratory, and pathological features."? It
is known that inflammatory myopathy (IM) may be a
paraneoplastic phenomenon and its association with
malignancy is a poor prognostic factor and correlates
with mortality.® The prevalence of neoplasms in patients
with IM varies in the literature. There are some studies
from Asia, Australia, China, and Malaysia; however,
the prevalence in the Middle East remains uncertain.
In Saudi Arabia, only one case series of 22 patients
reported malignancy identified in 5 women (22.7%)
and the mortality rate due to malignancy was 4.5%."
We investigated the prevalence and type of malignancy
in IIM patients receiving treatment at 2 tertiary referral
centers in Riyadh, Saudi Arabia. We also evaluated the
clinical and laboratory findings which may predict the
risk of cancer and assessed the investigations used to
screen for malignancy in this cohort.

Methods. Thiswasa retrospective multi-center study
evaluating the prevalence and the type of malignancy
in an IIM population in King Saud University Medical
City and King Abdulaziz Medical City between August
2017 to August 2018. Ethical approval for this study was
obtained from the Institutional Review Boards of King
Abdullah International Medical Research Center and
King Saud University Medical City. This retrospective
chart review included 60 patients attending 2 tertiary
care centers in Riyadh, Saudi Arabia. All were diagnosed
with either DM or PM according to the American
College of Rheumatology/European League Against
Rheumatism classification criteria’ and had a clinical or
histopathological diagnosis consistent with IM. Patients
with juvenile myositis, IBM, drug induced myositis,
overlap myositis and a diagnosis of malignancy more
than 2 years prior to the diagnosis of myositis were also
excluded.

The medical files of each patient were retrieved from
the Records Departments of both hospitals. A prepared
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paper-based instrument was used to standardize data
collection. The primary outcome was the development
of malignancy within 2 years before or 5 years after the
diagnosis. In addition to demographic information,
data related to symptoms (proximal weakness, necrotic
or atypical rash, dysphagia, arthralgia), signs (interstitial
lung disease (ILD), Raynaud phenomenon, mechanic’s
hands, fever), laboratory results (urine analysis,
anemia, cholestasis, C-reactive protein and erythrocyte
sedimentation rate, serum creatine kinase, anti Jo-1
antibodies, antinuclear antibodies, complement C4)
and pathology (muscle biopsy), and treatment was
collected. Other myositis specific autoantibodies were
not tested.

The investigations used to screen for malignancy
included laboratory and radiological tests, including
a chest x-ray and computed tomography (CT) of the
chest, abdominal and pelvis, thyroid ultrasound, upper
gastrointestinal endoscopy, and colonoscopy in patients
with a positive fecal occult blood test. In addition, a
breast ultrasound, mammogram and CA125 were
carried out for women and prostate-specific antigen
(PSA) for men as well as a DEXA bone density scan.
Interstitial lung disease was diagnosed by high-resolution
CT of the chest. Dysphagia was defined by difhculty
in swallowing water or food, barium swallow findings
or the requirement for a nasogastric tube feeding after
exclusion of all other causes. If the patient was found
to have a malignancy, additional data was collected on
the date of diagnosis of the malignancy regarding the
diagnosis of IIM and the site of the malignancy. The
data were compared with the historical data from Saudi
Arabia reported by Al-Ballaa et al.*

Data were analyzed using the Statistical Package
for Social Sciences version 20.0 (Armonk, NY: IBM
Corp.). Categorical data were presented as frequency
and percentage. Nominal data were presented as mean
and standard deviation. A Fisher exact test was used
to overcome the relatively small sample size. Statistical
significance was accepted if the p-value <0.05.

Results. A total of 80 patient files were reviewed of
which 20 patients did not fulfill the inclusion criteria.
Finally, 60 patients were included in this case series,
45 patients from the first institution and 15 from the
second institution. Dermatomyositis was diagnosed in
31 cases with 29 cases of PM. The age ranged from 19
years to 85 years. Distribution included 16 (26.7%)
patients were less than 40 years, while 17 (28.3%) were
older than 60 years and the remaining (45%) were
between 40-59 years of age. Forty-six (76.7%) were
females. Of the 60 IIM cases, 2 DM cases had cancer,
one breast cancer and the second lymphoma. In the PM
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group, there was one case of ovarian cancer and one
case of lymphoma. In total, 4 cases (6.7%, p=0.0536),
which was not statistically different from the previous
data from Saudi Arabia reporting malignancies in 5 of
22 (22.7%) cases with IIM.

The most frequent presentation of IIM in this cohort
included arthritis and polyarthropathy (60%), fever
(35%) and rash (28%). Dysphagia (20%), interstitial
lung disease (25%), Raynaud phenomenon (3%) and
mechanical hands (2%) were less frequent.

Regarding the clinical presentation of the 4 cases
with malignancy, 2 had dysphagia, 3 presented with
fever and one had an atypical rash. None of the patients
with malignancy had ILD. These variables were not
predictive of a risk of neoplasm in patients with IIM
(Fishers exact test, p>0.05).

The diagnosis of IIM was confirmed pathologically
in 65%. Antinuclear antibodies were present in 90%
and in the majority, the inflammatory markers were
elevated (ESR, 61%; CRP 56%). In 47%, the CK
activity was increased, 43.3% were anemic and 26.7%
had cholestatic liver function tests. However, only 6

(10%) had a positive anti Jo-1 and 8.3% had a low
complement c4. The urine analysis was abnormal in
only 6.7%.

Antinuclear antibody was positive in all 4 patients
with neoplasia associated with IIM and the CK activity
was high. Three cases were anemic, 50% had cholestasis
and hematuria with the anti Jo-1 positive in one case.

All patients with neoplasia had a pathological
diagnosis of malignancy. Malignancy was diagnosed
0-5 years after the diagnosis of IIM. Two cases were
diagnosed with malignancy at presenting with IIM and
2 cases died of malignancy.

The most frequent investigation used to screen
for malignancy was chest radiography (98%), DEXA
scan (48%), pan CT (47%), and fecal occult blood
(38%). Tumor markers, mammogram and EGD were
performed less often (28%-36%). A thyroid ultrasound
(12%) and colonoscopy (10%) were infrequently
requested (Figure 1). The malignancy cases in the
current study have been evaluated with routine and
invasive modalities. Three out of 4 (75%) cases had
abnormal findings in both modalities, but one patient

0% 10%

Fecal Occult Blood

CA 199

CA 125 and CA 15-3 (women)
PSA (men)

Thyroid US [ 123

Breast US in women

CT Chest, Abdomen and Pelvis
EGD

Colonoscopy

- 0%

20% 30% 40% 50% 60%
Chest Radiograph ~ I o5
I 3%

cen I 5%

I 5%

I 0

X

I 0%
I <7
I 28%

70% BO% 90% 100%

Figure 1 - Cancer diagnostic screening tests performed and their frequency. CEA: carcinoembryonic antigen,
CA 19-9: cancer antigen 19-9, CA 125: cancer antigen 125, PSA: prostate-specific antigen,

EGD: esophagogastroduodenoscopy
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had unremarkable routine investigations. However, a
CT of the pelvis revealed an ovarian mass, diagnosed as
ovarian cancer.

All patients received corticosteroids as first line
therapy. However, the second line treatment varied.
The majority of the cases received azathioprine (38%),
mycophenolate mofetil (30%), and methotrexate
(23%). Immunoglobulins (3.3%) and rituximab (5%)
were less frequently prescribed.

Discussion. Several studies investigated this
phenomenon. However, the data vary greatly. For
example, 0of 94 patients with [IM in Jordan, 4 (4.3%) were
diagnosed with malignancy.® However, an Australian
retrospective chart review reported malignancy in 21%
of 373 patients diagnosed with IIM between 1980
and 2009.” Resources and advances in technology will
significantly improve the screening of patients with
malignancy. Though not statistically significant, it is
noteworthy that a quarter of a century after Al-Ballaa
et al. reported malignancies in 5 (22.7%) of 22 patients
with IIM in Saudi Arabia; malignancy was identified in
only 6.7% in the current cohort.* We believe that the
previous study overestimated malignancy prevalence
due to small sample size.

In the current case series, there was no difference in
the risk of developing malignancy in terms of gender.
In contrast to the previous Saudi study.* Literature also
reports contradictory gender findings. Several studies
from Australia,” Malaysia,® and Japan,’ reported the
male gender as a risk factor, though case series from
South India,' and Korea."

Older age at presentation with IIM is considered a
predictive risk factor for the association of cancer with
IIM. In our cohort, all patients with cancer were over
40 years of age. This observation is consistent with data
from Asian and Western populations.®'?

Lymphoma was the most frequent malignancy
observed in our cohort, with both patients were males.
Breast and ovarian cancer were diagnosed in the
women. Other malignancies reported in patients with
IIM include lung, prostate, colon, pancreas and other
hematological malignancies.'*'*

Similar to data from previous studies,” the spatial
relation between IIM and malignancy varies with two
patients were diagnosed with cancer within 12 months
of their diagnosis with IIM, one after 3 years and the
fourth, 5 years after the initial presentation.

Fever, arthralgia and rash were the most frequent
presenting symptoms in our cohort of IIM patients.
Of the four patients with cancer, none had ILD and
two had dysphagia. Dysphagia and the absence of ILD
have been reported as predictive of cancer in patients

with IIM." All four patients with cancer in our cohort
had a high ESR and increased CK activity; ANA was
positive in three and anti Jo-1 antibodies were absent.
The association of these findings with increased risk of
malignancy are supported in literature.”

The investigations most frequently used for screening
were chest x-ray, pan CT and faecal occult blood.
Endoscopy, thyroid and breast imaging were performed
in a small proportion (<30%). All four patients who
were diagnosed with cancer-associated myositis in our
cohort, were investigated with routine and invasive tests.
The results of the routine investigations were abnormal
in three patients. However, in one case, despite the
normal results of the routine investigations, a CT pelvis
revealed an ovarian mass that was subsequently found
to be ovarian cancer.

Our observations are consistent with literature'®
emphasizing the importance of extensive screening
for cancer at the diagnosis with IIM and during
follow-up. However, there are no clear guidelines on
which investigations should be performed to screen for
malignancy in patients with IIM. The American Cancer
Society (ACS) recommends screening for breast cancer
in women of average risk from the age of 45 years.”
However, breast cancer has previously been reported
in patients with IIM younger than 45 years.'® In Saudi
Arabia, the mean age of breast cancer diagnosis is
55.93+15.96 years which is one decade older than our
patient."

In terms of treatment received, all patients in
our cohort received steroids, but the second line
immunosuppression therapy varied. Azathioprine,
mycophenolate mofetil and methotrexate were most
frequently used. Mycophenolate mofetil was often used
in patients with associated malignancies.

The mortality in our case series due to malignancy
was high. Of the four patients with cancer, two patients
died from cancer related complications. However, 29
patients without cancer died from infection or the
progression of ILD, supported by literature reporting
infection and ILD as the most frequent causes of
mortality in patients with I[IM.?**!

Study limitation of our study include small sample
size, unavailability of non-Jo-1 antibodies and lack of a
control population.

In conclusion, the prevalence of cancer in our cohort
was 6.7%. Lymphoma was the most frequent neoplasm,
followed by breast and ovarian cancer. The mean time
of diagnosis with malignancy was 12 months after
the onset of IIM. Older age, dysphagia, necrotic rash,
absence of ILD, high ESR, and a negative anti Jo-1 are
potential predictive risk factors for the development
of neoplasia. The diagnosis of breast cancer in a
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47-year-old woman mandates that ‘age appropriate’
criteria for cancer screening should not be applied to
patients with IIM. The development of an international
consensus guideline for screening patients with IIM for
cancer would be beneficial to this high-risk population.
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