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Abstract: This study has estimated the cancer riskKeywords: Anticentromere antibody; Cancer; Systemic
among patients with systemic sclerosis (SSc) using aclerosis

population-based analysis. Using the inpatient and
outpatient registries for patients at Kyushu University

Hospital between 1982 and 1996, standardised incidence

rates (SIRs) (ratio of observed-to-expected cancers) were

calculated in 43 patients with SSc, 24 patients withIntroduction
polymyositis (PM) and 17 patients with dermatomyositis
(DM). Risk factors predisposing to cancers were als
investigated in the SSc patients. Compared with th ; : : :
Japanese general population. the SIR for developin at often involves systemic organs, especially the skin,
cancer in SSc patients was 5.1 (95% confidence interv ng_s ar;]d allmﬁntary r‘:ract. Recent _eﬁldgglologmal
(Cl), 1.7-10.8), while the SIRs for cancer in the PM and; tudies have shown that patients wit ¢ are at

DM groups were 4.7 (95% CI, 1.5-10.3) and 61.2 (95%|ncreased risk of developing cancer, and standardised

Cl, 46.8-77.6), respectively. A statistically significantInCidence rates (SIRs) (ratio of observed-to-expected

- X > o for such patients have been calculated as 1.5-
risk factor for cancers in the SSc patients was posﬁwﬂycancers) :
for anticentromere antibody (ACApE 0.05), while the 4.6 [1-4]. It remains unknown, however, what role SSc

: : lays in the development of cancer. Although Abu-
erythrocyte sedimentation rate, serum lactate de-hydrcghakra et al. [2] demonstrated that patients more than 50
genase concentration, seruprglobulin concentration, . ; ;
titre of antinuclear antibody and positivity for antitopoi- years old at the time of diagnosis of SSc were at
somerase | antibody were not associated with cancer i ignificant risk for cancer, on the whole there have been

lati y fi he i w reports on significant risk factors for cancer in SSc
SSc. Our population-based study confirms the increasg atients. In Japan as well, there is increasing evidence of
risk of cancer among patients with SSc in Japan an ; .

; : iy n association between SSc and cancer [4,5], including
provides new evidence that positivity for ACA should be o . (Pl
considered as a risk factor for cancer in futurethe results of a statistically estimated population-based

L : study of cancer risk among Japanese SSc patients [4].
monitoring of patients. However, there have been no reports comparing the risk
of cancer in patients with SSc with the risks in
polymyositis (PM) or dermatomyositis (DM), which
are considered to be more commonly associated with
cancer. Also, there have been no reports about risk
factors for cancer in Japanese SSc patients.
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ystemic sclerosis (SSc) is a connective tissue disease
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Patients and Methods
Patients

The diagnosisof SScwasmadebasedon the diagnostic
criteria for SScproposedby the American Rheumatism
Association (ARA) [6]. SSc patients in this study
(n=43) did not include any of the CREST (calcinosis,
Raynaud’sphenomenongsophageatlysmotility, scler-

odactyly and telangiectasia) variants. PM patients
(n=24) andDM patients(n=17) fulfilled the diagnostic
criteriaof BohanandPeter[7]. All patientsin our study
were Japanesand had beentreatedas outpatientsor

inpatientsat Kyushu University Hospital between1982

and1996.

Anti-centromereantibody (ACA) and antitopoisome-
rasel antibodywere measureddy SRL Inc., usingthe
oucteronyand fluorescenceantibody methods,respec-
tively.

Statistical Analysis

The populationof patientsat risk was obtainedby the
person-yearsmethod. The observed numbers of in-

cidencesof cancerwere comparedwith the expected
numbersof incidencesof cancerwhich were calculated
by multiplying the patients’ calendar-,sex- and age-
specific person-yearsat risk by sex- and age-specific
incident ratesfrom the ResearchGroup for Population-
Based Cancer Registration in Japan [8-10]. Multi-

plication of person-yearsunder observation by the
incidence rates yields the number of cancers that
would be expectedf patientswith SScexperiencedhe
samerisk asthat prevailingin the generalpopulationof

Japan. Cancer risk was determined using the SIR,

defined as the ratio of the observedto the expected
numberof cancers.The 95% confidenceintervals(95%

Table 1. Numberof subjectsand observedcasesof cancer
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Cl) for the SIR werecalculatedbasedon the assumption
that the observednumberof cancercasesin a specific
categoryfollows a Poissordistribution.A lower limit of
the 95% CI that exceededl.0 was taken to indicate
statisticalsignificance.

Fisher'sexactprobability testwasusedfor calculating
potential associationdetweencancerincidencein SSc
patientsand their clinical manifestationsconsideredas
risk factors.

Results

We identified43 patientswith SSc(31 women,12 men),

24 patientswith PM (15 women, nine men), and 17

patientswith DM (sevenwomen, 10 men) during the

studyperiod. The maximumlength of follow-up was26

years,andtheaveragelurationof follow-up wasé6 years.
Theperson-yearsf SSc,PM andDM werecalculatedas
383,245and97, respectively.Table 1 showsthe site or

type of cancerfor eachgroup.We observedsevencases
of canceramongthe 43 SSc,onecaseamongthe 24 PM

andeight casesamongthe 17 DM patients.The risk for

cancerwas not significantly increasedn any particular
site or betweenthe sexes.Table 2 showsthe observed
and expectedcasesof cancersby original diseasesThe

overall cancerSIRs for the SSc,PM and DM patients
were5.1(95%Cl, 1.7-10.8)4.7 (95%Cl, 1.5-10.3)and
61.2 (95% CI, 46.8-77.6), respectively, indicating

significantly increasedrates of canceramong patients
with SScor DM comparedwith those of the general
Japanes@opulation.

There were only three patients with the CREST
syndromewho had beentreatedat Kyushu University
Hospitalin this studyperiod. Two of themwerepositive
for ACA, and one of thesetwo ACA-positive patients
hadsufferedfrom uteruscancer.Thesepatientswith the

Original disease  Numberof Observedcases  Site or type of cancer

patients of cancer

(male:female)  (male:female) Stomach  Lung Colon Uterus Ovary Breast Liver Thymus
SSc 43 (12:31) 7 (3:4) 2 2 1 1 1
PM 24 (9:15) 1(1:0) 1
DM 17 (10:7) 8 (3:5) 2 1 1 1 1 1 1
SSc,systemicscerlosis;PM, polymyositis; DM, dermatomyositis.
Table 2. Risk estimatedor cancer(SIR) comparedwith the Japanes@opulation
Original disease Observedcases Expectedcases SIR 95% Cl p value

of cancer of cancer

SSc 7 1.4 51 1.7-10.8 <0.01
PM 1 0.2 4.7 1.5-10.3 <0.05
DM 8 0.1 61.2 46.8-77.6 <0.001

SSc,systemicscerlosis;PM, polymyositis;DM, dermatomyositisSIR, standardisedncidencerate; Cl, confidenceinterval.



ACA asa Risk Factorfor Cancerin SSc

CREST syndromehad to be excludedfrom this study
becausehe numberof thesepatientswas too small to
analysestatistically.

The temporal relations between the diagnosis of
cancerandthe diagnosesf SScand DM are shownin
Fig. 1. Secondcancersn SScdevelopednostly afterthe
diagnosisof SSc was confirmed, while most of the
diagnose®f DM were madeafter the cancershadbeen
detected.As shownin Fig. 1, there was a significant
differencein the temporalrelationsof cancerdiagnosis
betweenSScand DM.

To examinetherisk for cancelin SScpatientsyarious
risk factorswere investigated suchas diseaseduration,
extent of sclerosis,positive antitopoisomerasé anti-
body, positive ACA, erythrocyte sedimentationrate,
serum lactate dehydrogenaseoncentration,serum y-
globulin concentratiorandtitre of antinuclearantibody.
As shownin Table 3, three of five ACA-positive SSc
patientshad cancerwhile two of 26 ACA-negativeSSc
patientshad cancer. ACA was a statistically significant
risk factor for cancerin SSc patients (x> = 8.482,
p<0.05). In contrast,there was no significantassocia-
tion betweenantitopoisomerasé antibody and cancer.
There were no significant differences between SSc
patientswith and without cancerfor the other clinical
andlaboratoryparameterstudied(datanot shown).
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Fig. 1. Temporalrelationsbetweenthe diagrosis of cancerand the
diagnosisof SScor DM.

Table 3. Risk factorsfor cancerin patientswith systemicsclerosis
(SSc)

SScwith SSc
cancer without
cancer
Antitopoisomeasel antibody
Positive 3 15 NS
Negative 2 16
Anticentromereantibody
Positive 3 2
Negative 2 24 ] p<0.05
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Discussion

We found a significantincreasean the risk for cancerin
Japanespatientswith SScby population-basednalysis.
The incidenceof concurrentor subsequentancerin our
43 patientswas 16.3%, with an estimatedSIR of 5.1
(p<0.001).This resultis consistentwith recentreports
describingpatientswith SScasbeingat higherrisk for
cancer,althoughearlier reportsindicatedno, or only a
slight, associationAlthough in patientswith SSc,lung
cancer has been reported to be the most frequent
malignancy[1-3, 5], our resultsdid not demonstratea
significant associationbetween SSc and any specific
cancersite.

More importantly, we demonstratedherefor the first
time thatpositive ACA atthetime of diagnosisof SScis
a significant risk factor for cancer. ACA has been
suspectedo be highly selectivefor CREST syndrome;
however, in recent studies this antibody has been
detected in 4-55% of patients with SSc [11-13].
Weiner et al. [14] reported an associationbetween
ACA and telangiectasiaamong sclerodermapatients.
Although patientswith ACA were shownto have less
severediseasesverall than those without ACA [15],
Zuber et al. [11] demonstratedthat four out of 45
patients positive for ACA were carrying malignant
tumours, suggestingan associationbetweenACA and
malignant tumours. Although not statistically verified
yet, an associationbetweenACA and canceramong
patientswith SScis also suggested.

Anti-topoisomerae | antibody, which is a specific
autoantibodyamong patientswith severeSSc, is also
reportedto be associatedavith cancerandlung cancefin
particular [16,17]. DNA-topoisomerasd is a nuclear
enzyme that introduces and then repairs single- or
double-strandeddNA breaks,and is overexpressedn
many cancer types [18]. Kuwana et al. [16] have
suggestedhat production of antitopoisomerasé anti-
body in SScpatientswith canceris due to an antigen-
driven process.n contrast,our resultsdid not show a
significant association between antitopoisomerasel
antibodyand cancerin SSc.Furtherresearchijncluding
largeraetiologicalstudieswill be neededo explainthis
discrepancy.

Therewas a clear increasein the risk for cancerin
patientswith DM, a diseasewhich has been strongly
suggestedto be associatedwith cancer[19]. Recent
studies,ncluding a controlledpopulation-basednalysis
by Sigurgeirssonet al. [20], have confirmed the
increasedrelative risk for canceramong DM patients
and provided additional evidence to support the
contentionthat this risk is most significantin patients
with DM (SIR in males= 2.4, SIR in females= 3.4) as
opposedto PM (SIR in males= 1.8, SIR in females=
1.7). In the presentanalysiscomparingthe cancerrisk
betweenSSc and DM, we demonstratedhat this risk
was also increasedamong patientswith SSc, although
the SIR amongDM (61.2)was 12 timeshigherthanthat
amongSSccaseq5.1), which hada comparableSIR to
that of the PM group (4.7).
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There was a significant difference in the temporal
relationshipsbetweenthe onsetof SScor DM and the
diagnosisof cancer.Among eight patientswith cancer
and DM, three patients had histories of antecedent
cancerandthe otherfive hadcancerdiagnosedvithin 1
yearof thedateof DM diagnosisin contrasthoneof the
SSc patientswere diagnosedas having cancersbefore
the diagnosisof SSc,a finding that is compatiblewith
previousreports[1-4]. Canceramongpatientswith DM
can develop before, at the sametime as, or after the
diagnosisof DM [19]. Occasionally,cancerand DM
seemto follow a parallelcourse put more oftenthe two
conditionsseemto be temporallyrelatedandto develop
within 1 yearof eachother[19]. Basedon the difference
in the temporalrelationshipsdlemonstratedh our report,
cancersin patientswith SScmight be consideredo be
developedby unknownmechanismglistinct from those
of DM, such as immunosupprssive agents for the
treatmentof SScor someautoimmunologicalabnorm-
alities specificto SSc.The associationdbetweencancer
and other connectivetissue diseaseswould seemto
remainpoorly understood21], with the exceptionof an
associationbetweenlymphoproliferaton and Sjogren’s
syndrome[22].

It remainsto be determinedwhetherdrugs usedin
treating SSc are in some way related to cancer
development. Three of our SSc patients developed
cancermore than 10 yearsafter the diagnosisof SSc.
They were given immunosuppressivagentsfor SSc
treatment,such as p-penicillamine and cyclophospha-
mide. It is possiblethattheseimmunosuppressivagents
may induce cancersin SSc as well as in rheumatoid
arthritis [23,24]. There is no definite information in
regardto this possibility, and further investigationswill
be needed.

In summary,this study demonstrateshat the overall
cancermisk is significantlyincreasedn Japaneseatients
with SSc,aswell asin thosewith DM. We alsofound
that positive ACA is a risk factor for cancerin SSc
patients.Lager studieswill be neededto confirm these
findingsandto evaluateotherrisk factorsamongthese
patients.
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