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ORIGINAL RESEARCH

Dermatomyositis (DM) is a rare idiopathic inflammatory myopathy 
(IIM) associated with an increased risk for malignancy. Although 
cancer screening is recommended, no consensus guidelines  

currently exist. Whole-body positron emission tomography/ 
computed tomography (PET/CT) has similar cost and efficacy to 
a more traditional conventional cancer screening panel (CSP). Our 
study sought to characterize patients’ perspective of cancer screen-
ing and the indirect costs to patients. We conducted a survey of 
patients recently diagnosed with DM who were undergoing or had 
recently undergone a CSP. Patient values and indirect costs need 
to be considered in choosing a screening modality. This study con-
tributes to a greater understanding of patients’ experience of cancer 
screening in DM, which should be taken into consideration when 
developing consensus guidelines for cancer screening.
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D ermatomyositis (DM) is an uncommon idiopathic 
inflammatory myopathy (IIM) characterized by 
muscle inflammation; proximal muscle weakness; 

and dermatologic findings, such as the heliotrope erup-
tion and Gottron papules.1-3 Dermatomyositis is associ-
ated with an increased malignancy risk compared to 
other IIMs, with a 13% to 42% lifetime risk for malig-
nancy development.4,5 The incidence for malignancy 
peaks during the first year following diagnosis and falls 
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PRACTICE POINTS 
•  Dermatomyositis (DM) is associated with an increased

risk for malignancy. Patient perspective needs to be
considered in developing cancer screening guidelines
for patients with DM, particularly given the similar effi-
cacy of available screening modalities.

•  Current modalities for cancer screening in DM include
whole-body positron emission tomography/computed
tomography (PET/CT) and a conventional cancer
screening panel (CSP), which includes a battery of
tests typically requiring multiple visits. Patients may
find the simplicity of PET/CT more preferrable than the
more complex CSP.

•  Indirect costs of cancer screening include missed
work, travel and childcare expenses, and lost wages.
Conventional cancer screening has greater indirect
costs than PET/CT.

Copyright Cutis 2023. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS
 D

o n
ot 

co
py



CANCER SCREENING FOR DM

90   I  CUTIS® WWW.MDEDGE.COM/DERMATOLOGY

gradually over 5 years but remains increased compared to  
the general population.6-11 Adenocarcinoma represents 
the majority of cancers associated with DM, particu-
larly of the ovaries, lungs, breasts, gastrointestinal tract,  
pancreas, bladder, and prostate. The lymphatic sys-
tem (non-Hodgkin lymphoma) also is overrepresented 
among cancers in DM.12 

Because of the increased malignancy risk and cancer-
related mortality in patients with DM, cancer screen-
ing generally is recommended following diagnosis.13,14 
However, consensus guidelines for screening modalities 
and frequency currently do not exist, resulting in widely 
varying practice patterns.15 Some experts advocate for 
a conventional cancer screening panel (CSP), as sum-
marized in Table 1.15-18 These tests may be repeated 
annually for 3 to 5 years following the diagnosis of  
DM. Although the use of myositis-specific antibodies 
(MSAs) recently has helped to risk-stratify DM patients, 
up to half of patients are MSA negative,19 and broad 
malignancy screening remains essential. Individualized 
discussions with patients about their risk factors, screen-
ing options, and risks and benefits of screening also are 
strongly encouraged.19-22 Studies of the direct costs  
and effectiveness of streamlined screening with  
positron emission tomography/computed tomography 
(PET/CT) compared with a CSP have shown similar effi-
cacy and lower out-of-pocket costs for patients receiv-
ing PET/CT imaging.16-18 

The goal of our study was to further characterize 
patients’ perspectives and experience of cancer screen-
ing in DM as well as indirect costs, both of which must 
be taken into consideration when developing consensus 
guidelines for DM malignancy screening. Inclusion of 
patient voice is essential given the similar efficacy of both 
screening methods. We assessed the indirect costs (eg, 
travel, lost work or wages, childcare) of a CSP in patients 
with DM. We theorized that the large quantity of tests 
involved in a CSP, which are performed at various loca-
tions on multiple days over the course of several years, 
may have substantial costs to patients beyond the co-
pay and deductible. We also sought to measure patients’ 
perception of the burden associated with an annual CSP, 
which we defined to participants as the inconvenience 
or unpleasantness experienced by the patient, compared 
with an annual whole-body PET/CT. Finally, we exam-
ined the relative value of these screening methods to 
patients using a willingness-to-pay (WTP) analysis.

Materials and Methods
Patient Eligibility—Our study included Penn 
State Health (Hershey, Pennsylvania) patients 
18 years or older with a recent diagnosis of DM—
International Classification of Diseases, Ninth Revision 
code 710.3 or International Classification of Diseases,  
Tenth Revision codes M33.10 or M33.90—who were 
undergoing or had recently completed a CSP. Patients 
were excluded from the study if they had a concurrent or 

preceding diagnosis of malignancy (excluding nonmela-
noma skin cancers) or had another IIM. The institutional 
review board at Penn State Health College of Medicine 
approved the study. Data for all patients were prospec-
tively obtained.

Survey Design—A survey was generated to assess the 
burden and indirect costs associated with a CSP, which 
was modified from work done by Tchuenche et al23 and  
Teni et al.24 Focus groups were held in 2018 and 2019 
with patients who met our inclusion criteria with the pur-
pose of refining the survey instrument based on patient 
input. A summary explanation of research was provided 
to all participants, and informed consent was obtained. 
Patients were compensated for their time for focus 
groups. Audio of each focus group was then transcribed 
and analyzed for common themes. Following focus  
group feedback, a finalized survey was generated for 
assessing burden and indirect costs (survey instrument 
provided in the Supplementary Information). REDCap 
(Vanderbilt University), a secure web application, was 
used to construct the finalized survey and to collect and 
manage data.25 

Patients who fit our inclusion criteria were identified 
and recruited in multiple ways. Patients with appoint-
ments at the Penn State Milton S. Hershey Medical 
Center Department of Dermatology were presented with 
the opportunity to participate, Penn State Health records 
with the appropriate billing codes were collected and 
patients were contacted, and an advertisement for the 
study was posted on StudyFinder. Surveys constructed 
on REDCap were then sent electronically to patients who 
agreed to participate in the study. A second summary 
explanation of research was included on the first page of 
the survey to describe the process. 

TABLE 1. Conventional Cancer Screening 
Panel for Dermatomyositis15-18

History and physical examination

Laboratory tests (CBC, serum chemistry panel)

CT of the chest, abdomen, and pelvis without contrast

Tumor markers: 
  • CA19-9
  • Carcinoembryonic antigen 
  • CA125 (women)

Prostate-specific antigen (men)

Additional tests for women:
  • Transvaginal ultrasound
  • Cervical cytopathology
  • Mammography

Age-appropriate cancer screenings

Abbreviations: CA, cancer antigen; CBC, complete blood cell 
count; CT, computed tomography.
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The survey had 3 main sections. The first section col-
lected demographic information. In the second section, 
we surveyed patients regarding the various aspects of 
a CSP that focus groups identified as burdensome. In 
addition, patients were asked to compare their feelings 
regarding an annual CSP vs whole-body PET/CT for a 
3-year period utilizing a rating scale of strongly disagree, 
somewhat disagree, somewhat agree, and strongly agree. 
This section also included a willingness-to-pay (WTP) 
analysis for each modality. We defined WTP as the maxi-
mum out-of-pocket cost that the patient would be will-
ing to pay to receive testing, which was measured in a 
hypothetical scenario where neither whole-body PET/CT 
nor CSP was covered by insurance.26 Although WTP may 
be influenced by external factors such as patient income, 
it can serve as a numerical measure of how much the 
patient values each service. Furthermore, these external 
factors become less relevant when comparing the relative 
value of 2 separate tests, as such factors apply equally in 
both scenarios. In the third section of the survey, patients 
were queried regarding various indirect costs associated 
with a CSP. Descriptions for a CSP and whole-body  
PET/CT, including risks and benefits, were provided to 
allow patients to make informed decisions. 

Statistical Analysis—Because of the rarity of DM and 
the subsequently limited sample size, summary and 
descriptive statistics were utilized to characterize the 
sample and identify patterns in the results. Continuous 
variables are presented with means and standard  
deviations, and proportions are presented with frequen-
cies and percentages. All analyses were done using SAS 
Version 9.4 (SAS Institute Inc). 

Results
Patient Demographics—Fifty-four patients were identified 
using StudyFinder, physician referral, and search of the 
electronic health record. Nine patients agreed to take part 
in the focus groups, and 27 offered email addresses to be 
contacted for the survey. Of those 27 patients, 16 (59.3%) 
fit our inclusion criteria and completed the survey. Patient 
demographics are detailed in Table 2. The mean age was 
55 years, and most patients were White (88% [14/16]), 
female (81% [13/16]), and had at least a bachelor’s degree 
(69% [11/16]). Most patients (69% [11/16]) had an annual 
income of less than $50,000, and half (50% [8/16]) were 
employed. All patients had been diagnosed with DM in 
or after 2013. Two patients were diagnosed with basal cell 
carcinoma during or after cancer screening.

Patient Preference for Screening and WTP—A majority 
(81% [13/16]) of patients desired some form of screen-
ing for occult malignancy following the diagnosis of DM, 
even in the hypothetical situation in which screening 
did not provide survival benefit (Figure 1). Twenty-five 
percent (4/16) of patients expressed that a CSP was 
burdensome, and 12.5% of patients (2/16) missed a 
CSP appointment; all of these patients rescheduled 
or were planning to reschedule. Assuming that both 

TABLE 2. Characteristics of Sample  
Population (N=16)a

Variable Patients with DM

Mean age (SD), y 55.3 (16.1)

Sex, n (%) 

Female 13 (81.3)

Male 3 (18.8)

Race, n (%)

White/Caucasian 14 (87.5)

Black or African American 1 (6.3)

Other 1 (6.3)

Education, n (%)

High school diploma or GED 3 (18.8)

Some college/no degree 2 (12.5)

Bachelor’s degree 6 (37.5)

Master’s degree 3 (18.8)

Doctoral degree 2 (12.5)

Annual income, n (%)

<$20,000 4 (25.0)

$20,000–$34,999 3 (18.8)

$35,000–$49,999 4 (25.0)

$50,000–$74,999 3 (18.8)

$150,000–$199,999 1 (6.3)

≥$200,000 1 (6.3)

Employment status, n (%)

Full-time student 1 (6.3)

Full-time employed 5 (31.3)

Part-time employed 3 (18.8)

On disability/social security income 2 (12.5)

On pension/retired 4 (25.0)

Unemployed 1 (6.3)

Year diagnosed with DM

2013 4 (25.0)

2016 6 (37.5)

2017 3 (18.8)

2018 3 (18.8)

Cancer diagnosis, n (%)

No 14 (87.5)

Yes—basal cell carcinoma 2 (12.5)

Abbreviations: DM, dermatomyositis; GED, General Educational 
Development test.
aVariables with no responses are not listed.
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screening methods had similar predictive value in detect-
ing malignancy, all 16 patients felt annual whole-body  
PET/CT for a 3-year period would be less burdensome 
than a CSP, and most (73% [11/15]) felt that it would 
decrease the likelihood of missed appointments. Overall, 
93% (13/14) of patients preferred whole-body PET/
CT over a CSP when given the choice between the 2 
options (Figure 2). This preference was consistent with the 
patients’  WTP for these tests; patients reliably reported that  
they would pay more for annual whole-body PET/CT 
than for a CSP (Figure 3). Specifically, 75% (12/16) and 
38% (6/16) of patients were willing to spend $250 or 
more and $1000 or more for annual whole-body PET/
CT, respectively, compared with 56% (9/16) and 19% 
(3/16), respectively, for an annual CSP. Many patients  
(38% [6/16]) reported that they would not be willing to 
pay any out-of-pocket cost for a CSP compared with  
13% (2/16) for PET/CT.

Indirect Costs of Screening for Patients—Indirect costs 
incurred by patients undergoing a CSP are summarized 
in Table 3. Specifically, a large percentage of employed 
patients missed work (63% [5/8]) or had family miss work 
(38% [3/8]), necessitating the use of vacation and/or sick 
days to attend CSP appointments. A subset (25% [2/8]) 
lost income (average, $1500), and 1 patient reported that 
a family member lost income due to attending a CSP 

appointment. Most (75% [12/16]) patients also incurred 
substantial transportation costs (average, $243), with  
1 patient spending $1000. No patients incurred child or 
elder care costs. One patient paid a small sum for lodging/
meals while traveling to attend a CSP appointment.

Comment
Patients with DM have an increased incidence of malig-
nancy, thus cancer screening serves a crucial role in the 
detection of occult disease.13 Up to half of DM patients are 
MSA negative, and most cancers in these patients are found 
with blind screening. Whole-body PET/CT has emerged as 
an alternative to a CSP. Evidence suggests that it has similar 
efficacy in detecting malignancy and may be particularly 
useful for identifying malignancies not routinely screened 
for in a CSP. In a prospective study of patients diagnosed 
with DM and polymyositis (N=55), whole-body PET/
CT had a positive predictive value of 85.7% and negative 
predictive value for detecting occult malignancy of 93.8% 
compared with 77.8% and 95.7%, respectively, for a CSP.17 

The results of our study showed that cancer screen-
ing is important to patients diagnosed with DM and 
that most of these patients desire some form of cancer 
screening. This finding held true even when patients 
were presented with a hypothetical situation in which 
screening was proven to have no survival benefit.  
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FIGURE 1. Patient preference regarding cancer screening in general following the diagnosis of dermatomyositis (“Would you rather have no can-
cer screenings at all to look for cancer?”)(N=16). 
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FIGURE 2. Patient preference between annual whole-body positron 
emission tomography/computed tomography (PET/CT) and a conven-
tional cancer screening panel (n=14). 

FIGURE 3. Patient willingness to pay out-of-pocket for whole-body positron emission tomography/computed tomography (PET/CT) vs a conven-
tional cancer screening panel (CSP) in patients with dermatomyositis (DM)(N=16).

Based on focus group data, this desire was likely driven 
by the fear generated by not knowing whether cancer is 
present, as reported by the following DM patients:

“I mean [cancer screening] is peace of mind. It is ulti-
mately worth it. You know, better than . . . not doing 
the screenings and finding 3 years down the road 
that you have, you know, a serious problem . . . you 
had the cancer, and you didn’t have the screenings.” 
(DM patient 1)

“I would rather know than not know, even if it is bad 
news, just tell me. The sooner the better, and give me 
the whole spiel . . .  maybe all the screenings don’t need 
to be done, done so much, so often afterwards if the 
initial ones are ok, but I think too, for peace of mind, I 
would rather know it all up front.” (DM patient 2)

Further, when presented with the hypothetical situ-
ation that insurance would not cover screenings, a few 
patients remarked they would relocate to obtain them: 

“I would find a place where the screenings were done. 
I’d move.” (DM patient 4)

“If it was just sky high and [insurance companies] 
weren’t willing to negotiate, I would consider mov-
ing.” (DM patient 3). 
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Sentiments such as these emphasize the importance 
and value that DM patients place on being screened  
for cancer and also may explain why only 25% of patients 
felt a CSP was burdensome and only 13% reported  
missing appointments, all of whom planned on making 
them up at a later time. 

When presented with the choice of a CSP or  
annual whole-body PET/CT for a 3-year period fol-
lowing the diagnosis of DM, all patients expressed that  
whole-body PET/CT would be less burdensome.  
Most preferred annual whole-body PET/CT despite 
the slightly increased radiation exposure associ-
ated and thought that it would limit missed appoint-
ments. Accordingly, more patients responded that they  
would pay more money out-of-pocket for annual 
whole-body PET/CT. Given that WTP can function as a  
numerical measure of value, our results showed 
that patients placed a higher value on whole-body  
PET/CT compared with a CSP. The indirect costs  
associated with a CSP also were substantial, particularly 
regarding missed work, use of vacation and/or sick days, 
and travel expenses, which is particularly important 
because most patients reported an annual income less 
than $50,000.

The direct costs of a CSP and whole-body PET/CT 
have been studied. Specifically, Kundrick et al18 found 
that whole-body PET/CT was less expensive for patients 
(by approximately $111) out-of-pocket compared with 
a CSP, though cost to insurance companies was slightly 
greater. The present study adds to these findings by bet-
ter illustrating the burden and indirect costs that patients 
experience while undergoing a CSP and by characterizing 
the patient’s perception and preference of these 2 screen-
ing methods.

Limitations of our study include a small sample size 
willing to complete the survey. There also was a pre-
dominance of White and female participants, partially 
attributed to the greater number of female patients who 
develop DM compared to male patients. However, this 
still may limit applicability of this study to males and 
patients of other races. Another limitation includes recall 
bias on survey responses, particularly regarding indirect 
costs incurred with a CSP. A final limitation was that 
only patients with a recent diagnosis of DM who were 
actively undergoing screening or had recently completed 
malignancy screening were included in the study. Given 
that these patients were receiving (or had completed) 
exclusively a CSP, patients were comparing their personal 
experience with a described experience. In addition, only 
2 patients were diagnosed with cancer—both with basal 
cell carcinoma diagnosed on physical examination—
which may have influenced their perception of a CSP, 
given that nothing was found on an extensive number 
of tests. However, these patients still greatly valued their 
screening, as evidenced in the survey.

Conclusion
Our study contributes to a better understanding of the 
costs patients face while undergoing malignancy screen-
ing for DM and highlights the great value patients 
assign to undergoing screening regardless of impact on 
outcome. Our study also shows a preference for stream-
lined testing, which whole-body PET/CT may represent. 
Patients incurred substantial indirect costs with a CSP 
and perceived that a single test, such as whole-body 
PET/CT, would be less burdensome and result in better 
compliance with screening. As groups work to establish 
consensus guidelines for cancer screening in DM, it is 

TABLE 3. Indirect Costs for Patients Associated With a Conventional Cancer  
Screening Panel 

Item Patients with DM, n (%) Mean (SD) Range

Missed work (n=8) 5 (62.5) 4.2 (3.1) 1–8

Used vacation or sick days (n=8) 5 (62.5) 8.6 (6.1) 2–15

Family missed work (n=8) 3 (37.5) 1 (0.0) 1–1

Family used vacation or sick days (n=8) 3 (37.5) 1.3 (0.6) 1–2

Lost income (n=8) 2 (25.0) $1500 ($707.12) $1000–$2000

Family lost income (n=8) 1 (12.5) Not reported Not reported

Transportation cost (n=16) 12 (75.0) $242.92 ($366.30) $15–$1000

Child/elder care costs (n=16) 0 (0.0) NA NA

Lodging/meal costs (n=16) 1 (6.3) $25 (NA) NA

Abbreviations: DM, dermatomyositis; NA, not applicable.
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important to include the patient’s perspective. Ultimately, 
prospective trials comparing these modalities are needed, 
at which time the efficacy, direct and indirect costs, and 
burden of each modality can be compared.
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