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Cancer Screening in Patients with Systemic Lupus
Erythematosus
SASHA R. BERNATSKY, GLINDA S. COOPER, CHRIS MILL, ROSALIND RAMSEY-GOLDMAN, ANN E. CLARKE,
and CHRISTIAN A. PINEAU 

ABSTRACT. Objective. To examine whether patients with systemic lupus erythematosus (SLE) undergo cancer
screening according to established guidelines, to compare their reported screening practices with
information from the general population, and to examine potential predictors of screening within our
SLE sample.
Methods. We conducted a patient survey of cancer screening practices within the Montreal General
Hospital lupus cohort. We compared self-reported frequency of cancer screening to guidelines suggest-
ed for the general population, and to figures for cancer screening reported in the general population. We
also developed logistic regression models to establish potential predictors of screening for patients with
SLE, with cervical cancer screening being the outcome of interest in our primary analyses.
Results. Of 48 women aged 50-69, 53% (95% confidence interval, CI: 38-68) had had a mammo-
gram in the past 12 months, compared to 74% (95% CI: 73-75) for similarly aged Quebec women.
Of 51 subjects aged 50 and older, only 18% (95% CI: 8-34) reported screening (fecal occult blood
check with or without endoscopy) within the recommended time frame, compared to 48% (95% CI:
45-51) for colorectal screening for persons > 50 in the general population. Only 9 of 27 patients with
SLE aged less than 30 had Pap tests in the past 12 months (33%, 95% CI: 19-52), compared with a
general population rate of 56% (95% CI: 53-59) for similarly aged Quebec women. Our logistic
regression model suggested that, among the SLE patients, non-whites, those with lower education,
and those with higher disease damage scores were less likely to undergo cervical Pap testing.
Conclusion. These data suggest that appropriate cancer screening may be overlooked in patients
with SLE. (J Rheumatol 2006; 33:45–9; First Release Dec 1, 2005)

Key Indexing Terms:
SYSTEMIC LUPUS ERYTHEMATOSUS            CANCER SCREENING          MALIGNANCY

From the Montreal General Hospital Research Institute, the Department
of Rheumatology and the Divisions of Clinical Immunology and Allergy
and Clinical Epidemiology, Montreal General Hospital, McGill University
Health Centre, Montreal, Canada; the National Institute of Environmental
Health Sciences, National Institutes of Health, Department of Health and
Human Resources, Durham, North Carolina; and the Division of
Rheumatology, Department of Medicine, Northwestern University
Department of Medicine, Chicago, Illinois, USA. 

Supported by the Singer Family Fund for Lupus Research. Dr. Bernatsky
has received fellowship support from the Canadian Arthritis Network,
Lupus Canada, and the Canadian Institutes for Health Research (CIHR).
Dr. Cooper is supported by the Intramural Research Program of the
National Institute of Environmental Health Sciences, National Institutes of
Health (NIH), Department of Health and Human Resources. Dr. Ramsey-
Goldman has received support from the Arthritis Foundation, Clinical
Science Grant, Arthritis Foundation Greater Chicago Chapter, NIH # AR
02138, # AR 48098, and Lupus Foundation of Illinois Chapter Grant. Dr.
Clarke is a CIHR Investigator. Dr. Pineau is supported by the McGill
University Health Center Research Institute.

S.R. Bernatsky, MD, FRCPC, MSc, Research Fellow, Montreal General
Hospital Research Institute; G.S. Cooper, PhD, National Institute of
Environmental Health Sciences, National Institutes of Health, Department
of Health and Human Resources; C. Mill, Research Assistant, Montreal
General Hospital Research Institute; R. Ramsey-Goldman, MD, DrPh,
Professor of Medicine, Division of Rheumatology, Department of
Medicine, Northwestern University Department of Medicine; A.E. Clarke,
MD, MSc, FRCPC, Associate Professor, Divisions of Clinical
Immunology/Allergy and Clinical Epidemiology; C.A. Pineau, MD,
FRCPC, Department of Rheumatology, Montreal General Hospital,
McGill University Health Centre.

Address reprint requests to Dr. S. Bernatsky, 1650 Cedar Ave., Room L10-
520, Montreal, PQ, H3G 1A4.

Accepted for publication August 15, 2005.

There is evidence that the incidence of cancer among
patients with systemic lupus erythematosus (SLE) is
increased, compared to the general population1. Some might
postulate that this is related to a surveillance bias, whereby
because they are likely to have regular medical followup,
patients with SLE, may get more screening tests for cancer.
On the other hand, because of the acute nature of much of
the care provided to patients with SLE, screening for other
diseases (such as breast and colorectal cancer and cervical
dysplasia) may be overlooked. However, no studies to date
have examined the frequency of cancer screening in SLE.

Our primary objective was to establish the frequency
with which SLE patients undergo cancer screening (mam-
mograms, colorectal cancer screening, and cervical Pap
tests). Secondary objectives were to determine if this fre-
quency was in accord with established guidelines, and to
compare their cancer screening frequency with available
figures for the general population. Finally, we examined
whether specific demographic (race, education) and clinical
factors (SLE damage scores, medication exposure) were
predictors of cancer screening, with our primary outcome of
interest being cervical Pap smear testing. 

MATERIALS AND METHODS
Study design. We conducted a survey of cancer screening practices report-
ed by patients registered in the Montreal General Hospital (MGH) lupus
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cohort. The MGH lupus cohort enrols consecutive patients with American
College of Rheumatology (ACR) criteria for SLE2,3 at the time they pres-
ent for their first clinic visit. Specific detailed clinical and laboratory data
are collected prospectively on an annual basis, including information on
disease activity and medication exposures.

Study participants. Our survey was performed between March 2004 and
February 2005, using a short self-administered questionnaire given to
patients attending a clinic visit. Written consent was obtained prior to
administering the survey, and the protocol was approved by our institution-
al review board. As we created only English and French versions of the
questionnaire, knowledge of one or other language was a prerequisite for
study entry. Altogether, 166 consecutive clinic attendees were approached
and asked to participate in the study and all but one agreed to complete the
questionnaire. This patient could not participate because of inadequate
knowledge of either English or French.

Data analysis. We compared self-reported frequency (of cancer screening)
to guidelines suggested for the general population. Breast cancer screening
was assessed according to specific guidelines recommended by the
Canadian Task Force on the Periodic Health (annual mammography for
women ages 50–69 years)4. Colorectal cancer screening was assessed
according to the 2001 Canadian Task Force on Preventive Health Care,
which recommends yearly fecal occult blood testing or periodic sigmoi-
doscopy or colonoscopy in individuals aged 50 and older5. For cervical Pap
tests, we considered guidelines that suggest yearly cytology screening par-
ticularly for women younger than 306. 

Quebec statistics for frequency of mammograms and Pap testing were
obtained from Statistics Canada’s Health Indicator reports7. Data on gener-
al population rates for colorectal screening were obtained from the litera-
ture8,9. 

We developed logistic regression models to examine potential predic-
tors of screening in the SLE sample. Cervical cancer screening (within the
past year) was the outcome of interest in our primary analyses because of
numerous studies emphasizing the increased risk of cervical dysplasia in
SLE10-14. We also performed secondary analyses to examine determinants
of (1) mammography within the past year in women of age 50 or older; and
(2) colorectal screening in all subjects age 50 or older (limiting the sample
to those without family history of colorectal cancer). In these models, we
examined for the effects of SLE disease damage (as captured by the total
Systemic Lupus International Collaborating Clinics/ACR Damage Index
[SLICC/ACR DI] score), previous immunosuppressant exposure (a
dichotomous variable indicating whether the patient had previously been
exposed to azathioprine, cyclophosphamide, methotrexate, or mycofeno-
late), race, and education. These covariates were chosen a priori because of
data suggesting that they may influence screening behavior15,16. The esti-
mates from these models were adjusted for age, sex (for colorectal cancer
screening), SLE duration, and whether or not the patient indicated they had
a regular family doctor, as these were felt to be potential confounders or
effect modifiers.

RESULTS
Of the sample of 165 respondents, 146 (89%) were females.
The median age of the entire group was 43 years (mean
44.2, standard deviation, SD 14.7). Regarding medication
use, the majority (81.4%) had been exposed to prednisone at
some point in their treatment; 9.4% had been exposed to
methotrexate, 12.1% to mycofenolate, 15% to cyclophos-
phamide, and 26.6% to azathioprine. Demographic and clin-
ical characteristics are presented in Table 1. 

Breast cancer. Among the 146 women, 4 reported a past his-
tory of breast cancer, and all of these reported having a
mammogram in the past 12 months. In the entire sample, 9
women reported a family history of breast cancer; of these,

7 had had a mammogram in the past 12 months. Of the 48
women aged 50-69, just over 50% (53%, 95% confidence
interval, CI: 38–68) had had a mammogram in the past 12
months, compared to 74% (95% CI: 73–75) for similarly
aged Quebec women7.

Colorectal cancer. None of the respondents had a personal
history of past colorectal cancer; 13 had a family history of
colorectal cancer. Of these 13, just 6 reported having had
appropriate screening in the past 5 years. Of the subjects
aged 50 and older (n = 51), only 18% (95% CI: 8–34)
reported screening within the recommended time frame,
compared to the reported 48% (95% CI: 45–51) for colorec-
tal screening for persons > 50 in the general population8.
Altogether, 25% of the subjects (95% CI: 19–33) had had
screening of any kind for colorectal cancer; corresponding
population figures are just over 40% (95% CI: 36–43)9.
Thirteen percent (95% CI: 8–19) reported ever having had
fecal occult blood testing, compared to general population
figures of 32% (95% CI: 29–36)9. 

Cervical cancer. Seven women reported a history of cervi-
cal dysplasia. Only 5 of these had had a Pap test in the last
12 months. Altogether, just 43.8% (95% CI: 36.1–51.9) of
the women with SLE reported having a Pap test in the pre-
ceding 12 months compared to a Quebec population rate for
reported yearly Pap tests of 52.0% (95% CI: 51.7–52.3). In
younger women, for whom recent guidelines emphasize
yearly Pap tests, a third (9 of 27 SLE subjects aged less than
30) had Pap tests done in the past 12 months (33.3%, 95%
CI: 18.6–52.2). This compares with a general population
rate of 55.9% (95% CI: 52.9–58.9) for similarly aged
women in Quebec7.

Screening predictors. Table 2 shows the results for the logis-
tic regression models to establish potential predictors of
screening in the SLE sample. We found an increased likeli-
hood for Caucasian women and those with higher education
to have cervical Pap testing. The data also suggested that
patients with higher SLICC/ACR DI scores were less likely
to have regular Pap tests. These effects were not reliably
seen for the other 2 cancer screening procedures.
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Table 1. Demographics and characteristics of patients with SLE (n = 165).

Variable n (%)

Female (%) 146 (88.5)
Caucasian* (%) 121 (73.3)
Has regular family doctor (%) 97 (58.8)
Age, yrs, mean (SD) 44.2 (14.7)
Education, yrs, mean (SD) 12.5 (2.7)
SLE duration, yrs, mean (SD) 13.8 (10.3)
SLE damage score**, mean (SD) 1.8 (2.3)

* The remainder were Asian (n = 16), black/African American (n = 13), or
other (n = 15). ** The most recent Systemic Lupus International Colla-
borating Clinics/American College of Rheumatology Damage Index
(SLICC/ACR DI) score; the median value of the SLICC/ACR DI scores
was 1.0 (interquartile range 3.0).
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As the SLICC/ACR DI contains a damage item for
malignancy, we repeated the analyses subtracting this item
from the total SLICC/ACR DI scores, but the logistic
regression results were unchanged.

DISCUSSION
Breast and cervical cancers are the 2 most common cancers
among women worldwide17, and colorectal cancer is the 4th
most frequent cancer worldwide. The availability of screen-
ing programs for these common cancers has led to the devel-
opment of guidelines to optimize efficient application of
these measures in the hope of improving outcomes. Of
course, adherence to clinical guidelines or recommendations
is certainly not uniform, and in certain settings may be far
from optimal18-20. Observance of clinical care recommenda-
tions or guidelines depends on a number of factors, related
to the physician, clinic, and patient21.

To our knowledge, there is only one study of the extent
to which guidelines for cancer screening are followed
among patients with rheumatic disease. This recent analysis
of data from the Nurse’s Health Study suggested that the
self-reported frequency of mammography and gynecologi-
cal examinations in women with rheumatoid arthritis was no
lower than in the general population22. However, the educa-
tion level and health awareness of women in the Nurse’s
Health Study is likely to be much higher than in the general
population of rheumatic patients. We believe ours is the only
study to date regarding cancer screening in SLE. 

We note in particular that our sample of women with SLE
was less likely than the general population to have had year-

ly Pap testing. This is especially concerning because of
reports consistently suggesting that the risk of cervical dys-
plasia10-14 and possibly cancer23 is increased in SLE. Our
results suggest that younger women with SLE specifically
may be under-screened in this regard. Our logistic regres-
sion model estimated that non-whites, and those with less
education, were least likely to have cervical Pap screening.
This same phenomenon has been seen in the general popu-
lation15. 

The data also indicate that patients with higher
SLICC/ACR DI scores may be less likely to have cervical
Pap testing. This is interesting because of previous work
showing that SLE patients with higher damage scores were
less likely to undergo monitoring for anti-malarial toxi-
city16. It may be that patients with SLE with more severe
disease are, in general, at greater risk of missing routine
screening because of the complexity of their medical man-
agement. Of course the damage scores themselves do not
measure SLE disease activity or severity (there is no accept-
ed tool to measure SLE “severity”), but SLICC/ACR DI
scores are a well-validated outcome measure capturing total
damage accumulation since SLE onset, and have been
shown to reflect the impact of cumulative disease
activity24–25. We did not see a clear effect on cancer screen-
ing procedures other than cervical Pap testing, or for the
other variables examined, but our precision was limited and
we may not have had sufficient power to detect effects of a
small magnitude.

Potential limitations of our study are important to point
out. First, we used self-report, which may not be accurate.
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Table 2. Adjusted odds ratios (OR) for undergoing cancer screening, with 95% confidence intervals (CI). Odds
were adjusted for sex, age, SLE duration, whether or not the patient reported having a regular family doctor, as
well as for the other covariates listed.

OR 95% CI

Colorectal screening: all patients ≥ 50 years old*, n = 51
SLE damage score** 1.5 0.2 13.0
Immunosuppressant exposure*** 0.8 0.2 3.5
Caucasian 0.8 0.2 4.5
Education, yrs 1.0 0.8 1.3

Mammogram within the past year: women ≥ 50, n = 48
SLE damage score** 1.2 0.8 1.7
Immunosuppressant exposure 0.5 0.1 2.4
Caucasian 0.2 0.0 1.4
Education, yrs 1.1 0.9 1.4

Cervical Pap smear within the past year, all women, n = 146
SLE damage score** 0.7 0.6 0.9
Immunosuppressant exposure 1.4 0.6 3.5
Caucasian 2.6 1.1 6.3
Education, yrs 1.1 1.0 1.3

* Excluding those with a family history of colorectal cancer. ** SLICC/ACR scores were treated continuously;
models with dichotomizing into low and high damage yielded similar results. *** Previously exposed to azathio-
prine, cyclophosphamide, methotrexate, or mycofenolate.
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However, other similar studies have relied on this method-
ology22. Further, in the Province of Quebec, data on Pap
smear tests are not reliably recorded in the physician billing
administrative database, which was therefore not an optimal
data source. Chart review was not feasible, since the patients
in the MGH lupus clinic receive care from a large number of
different care providers at different institutions. Finally, the
available comparison data from the population was also
self-report data. For all these reasons therefore, self-report
was chosen as the best means of estimating cancer screening
frequency in our sample. 

As a second potential limitation, we compared self-
reported rates from a hospital-based clinic with community
reported rates. However, although the clinic is at a tertiary
center, it is drawn from the community, and the MGH lupus

clinic encourages referral of SLE patients from the periph-
ery. Second, we considered that self-reported rates from our
SLE sample might, if anything, be higher than community
reported rates (because patients with SLE tend to have reg-
ular medical followup). Therefore, our finding that our sam-
ple of SLE patients actually reported a lower frequency of
Pap smears is particularly noteworthy. 

Finally, we acknowledge that our statistical power was
limited for the secondary analyses exploring predictors of
mammography and colorectal screening. However, this does
not diminish the importance of the significant results that we
did find, including the fact that among patients with SLE,
non-whites, those with lower education, and those with
higher SLICC scores, were less likely to have cervical Pap
testing. 
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In summary, our data do not provide evidence of a “sur-
veillance bias” (i.e., increased cancer screening) among SLE
patients. Rather, it appears that appropriate screening for
cancer may be overlooked in SLE. The results serve as a
reminder to both rheumatologists and family physicians
regarding the need for attention to this issue in persons with
rheumatic disease. Special care should be taken to ensure
that recommendations regarding Pap testing are not neglect-
ed in SLE patients, particularly those with a history of dys-
plasia or who are undergoing immunosuppressive therapy,
as immunosuppression increases the risk of cervical dyspla-
sia10,11,13,14. Our results also draw attention to the need for
diligence in SLE patients with more severe disease, who
may be more likely to miss out on screening because of the
complexity of their medical management. 

Combined efforts of both specialists and family doctors
may be necessary to recognize patients who are not under-
going routine cancer screening, and to encourage those
patients to participate in recommended screening programs.
We have designed a simple tool (Appendix) that may be
adapted and placed in a patient chart to serve as a physician
reminder (please note that country-specific guidelines for
cancer screening may vary).
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