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already complex illness.

“[ stood outside the examining room for several
minutes re-reading the result of the CT scan ... trying
to see if I could somehow attribute these findings ro
lupus ... knowing that it was probably cancer, and
trying to think of the best way to break the news ro
my patient ...~

These words reflect the thoughts of a clinician
faced with the development of serious comorbid-
ity in a patient with systemic lupus erythemato-
sus (SLE). It is an unfortunate reality that SLE
patients are burdened not only by the chronic,
often life-threatening disorder itself, but also by
one or more ‘second hits’ related to comorbid
diseases. Some of the most important comorbid
illnesses in SLE include cardiovascular disease
(CVD), osteoporosis and malignancies. In this
review, we discuss recent data related to the risk
of a second hit due to these diseases in SLE.

Cardiovascular disease in SLE

Risk of cardiovascular disease in SLE

Early descriptive studies brought to light the pos-
sibility that SLE patients may be at increased risk
of CVD, including coronary artery disease
(CAD, consisting of angina and myocardial inf-
arction) and stroke. It was in the mid-1970s,
when we started to see an important improve-
ment in the survival of lupus patients, that Uro-
witz and colleagues noted that mortality early in
the disease course was often a consequence of
active lupus, while late mortality was more com-
monly associated with the presence of CAD ().
Later cohort studies have attempted to quantify
this problem, and established that lupus patients
have a prevalence of symptomatic CAD ranging
between 6 and 12% [2-6). When compared with
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Patients with systemic lupus erythematosus (SLE) now benefit from an improved life
expectancy. As this multisystemn autoimmune disorder progressively became a chronic
disease over the last few decades, we gradually realized that this more favorable prognosis
came at a price: the occurrence of comorbidities. The main comorbidities recognized in SLE
patients include cardiovascular disease, osteoporosis and malignancies. As these
conditions now represent a significant proportion of the morbidity and mortality associated
with SLE, it is important to understand them better in order to appropriately screen for them,
or even to fry preventing them. We will, in this article, review the current literature on these
three complications, which can be an unfortunate ‘second hit’ for patients suffering from an

age-matched groups from the general population,
SLE patients have up to a 52-fold increase in their
risk of CAD (3] and are more than twice as likely
to be admitted to hospital for myocardial infarc-
tion, congestive heart failure or stroke, especially
in the age group 18-44 years [7]. After adjusting
for all traditional CAD risk factors, the risk of a
first acute myocardial infarction by a SLE patient
was in fact shown to be comparable to that of a
patient with diabetes mellitus (DM) ().

Lupus investigators have also examined for the
presence of subclinical CVD. First, autopsy stud-
ies assessing for the presence of CVD in lupus
patients have revealed that 30-50% of cases
examined had evidence of moderate-to-severe
coronary atherosclerosis [9-11]. Various non-
invasive techniques were used to test for the pres-
ence of asymptomatic CVD. Studies using
myocardial perfusion scintigraphy have revealed
that up to 40% of SLE patients show some
reversible perfusion anomalies [12,13]. Other stud-
ies using carotid ultrasonography, echocardio-
graphy, or electron beam computed tomography
determination of coronary calcification have
found higher rates of subclinical CVD compared
with the general population [14-18]. It is essential
to note that in addition to being a significant
comorbidity in SLE patients, CVD now also
represents a major cause of mortality in this
patient population [19-21].

Contributors to the increased risk of
cardiovascular disease in SLE

Factors that have been hypothesized to be poten-
tial contributors to the increased risk of CVD in
SLE patients include traditional ‘Framingham’
risk factors (Box 1), medications used to treat
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Box 1. Traditional CVD risk factors.

Modifiable

e Hypertension

¢ Dyslipidemia

¢ Diabetes

e Smoking

e Homocysteinemia
e Obesity

¢ Sedentary lifestyle

Nonmodifiable

e QOlder age
¢ Male sex
e Family history

SLE, autoantibodies, the presence of chronic
inflammation, or the direct effects of lupus
disease activity.

An important body of literature has examined
the presence of traditional Framingham risk fac-
tors in the lupus population and has shown a
high prevalence for many of them, including
hypertension, hyperlipidemia, smoking, DM,
obesity and sedentary lifestyle [2.4,14,15,22.23].
Despite these findings, it has become clear that
traditional Framingham equations [5] or a modi-
fied Framingham risk score [17] are unable to
fully account for the high risk of CAD in lupus.
An early study on this subject by Rahman and
colleagues compared the lupus patients with pre-
mature CAD with a cohort of patients who had
premature CAD in the absence of SLE [24. This
study showed that female patients from the non-
SLE cohort had an average of nearly three tradi-
tional CAD risk factors, while women with SLE
on average had only two recognized risk factors,
implying that there may be an unrecognized
SLE-associated factor. A study by Esdaile and
colleagues has examined this question further in
a cohort of 296 SLE patients observed over a
mean follow-up duration of 8.6 years [5]. They
concluded that lupus patients had a significant
risk of CVD that is not fully explained by the
Framingham equations, again suggesting the
presence of a lupus-related factor.

The use of glucocorticosteroids has been
hypothesized to play a role in the development
of CVD in lupus patients, with many studies
(although not all) showing an association
between them [24,141522.23,251. The proposed
mechanisms by which glucocorticosteroids may
produce their effect include increased rates of
hypertension, hyperlipidemia, weight gain and
DM. It is, however, clear that CVD occurs in the
absence of glucocorticosteroid exposure [26].
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Although the effect of glucocorticosteroids on
dyslipidemia is clear, it is important to note that
the use of antimalarials has been shown to pre-
vent some of these negative effects [27]. There are
little data regarding the use of immuno-
suppressive medications and CVD, but the study
by Roman ez a/. indicated a possible protective
effect, with less carotid plaque in patients receiv-
ing cyclophosphamide. Although this does sug-
gests that the control of lupus activity may be
important in curtailing CVD risk, it is unknown
how different aspects of the underlying disease
may influence outcome; for example, if lupus
activity does affect CVD risk, might severe acute
illness have effects that are different from chronic
smoldering inflammation?

Autoantibodies are major contributors in the
pathophysiology of many lupus manifestations.
With regards to CVD, however, this mechanism
does not appear to play a major role. Despite
their association with valvular disease (mitral
regurgitation, valve nodules or valve thicken-
ing), antiphospholipid antibodies (anticardio-
lipins, anti-B, microglobulin 1 and lupus
anticoagulant) are not associated with CAD [28].
In fact, it is clear that CAD in lupus patients is
not associated with focal thrombosis or vasculi-
tis, but rather a process that is mainly related to
accelerated atherosclerosis [25,29]. Anti-Ro/SSa
antibodies have the potential to induce rhythm
abnormalities and third-degree atrioventricular
block in a subset of newborns with the neonatal
lupus syndrome [30]. These antibodies have also
been associated with rhythm anomalies, mostly
QT prolongation, in adult SLE patients [31-33],
but an association with CVD has not been
established at this time.

With many observations pointing toward the
possibility that a SLE-related factor may be
implicated in the development of premature
CVD in these patients, many investigators have
examined measures of lupus disease activity and
severity for possible associations. Studies of lupus
disease activity, as measured by commonly used
disease activity indices such as the Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI),
have shown no association with the presence of
symptomatic or asymptomatic CVD (6,12,14-16,18].
In addition, the association between CVD and
markers of inflammation, such as high sensitivity
C-reactive protein, erythrocyte sedimentation
rate and fibrinogen, was evaluated in SLE
patients with no conclusive result [1534-38]. On
the other hand, cumulative damage measured by
the Systemic Lupus International Collaborating

fsg

future science group



The second hit: comorbidities in systemic lupus erythematosus - REVIEW

Clinics/American College of Rheumatology
Damage Index (SLICC/ACR DI) was shown to
be strongly associated with CVD (6,12-16,18].
Although cumulative damage is recognized as a
good marker of lupus disease severity, its associ-
ation with disease duration, age, glucocortico-
steroid use and other comorbidities precludes
any conclusion regarding the role of SLE
severity in the development of CVD.

Osteoporosis in SLE

Risk of abnormal bone mineralization
When compared with healthy peers, patients
with SLE have a lower bone mineral density
(BMD) and are at increased risk for fractures. By
some estimates, the frequencies of osteopenia
and osteoporosis in SLE are as high as 50.8 and
23%, respectively [39.40]. Early work demon-
strated that compared with normal controls, pre-
menopausal women with longstanding SLE and
glucocorticosteroid exposure have significantly
lower BMD at the lumbar spine and hip [41].
Another study, using BMD measurements of the
lumbar spine and femur, detected osteoporosis in
22.6% of 84 premenopausal female SLE patients
(42]. Pineau and colleagues studied 205 women
with SLE and showed rates of 48.8 and 18%,
respectively, for osteopenia and osteoporosis [43].
This study also highlighted the fact that subjects
enrolled in these studies generally have more tra-
ditional risk factors for osteoporosis and more
severe SLE.

Interestingly, investigators
observed reduced BMD even early in the course
of SLE. In one study, a group of 20 premeno-
pausal women with SLE duration of less than
1 year were found, when compared with healthy

some have

women of a similar age, to have significantly
lower BMD at the lumbar spine (although no
group differences were seen at the femoral
neck) [44].

There are very few longitudinal investigations
of bone mass among SLE patients. In a 3-year
prospective study, Kipen and colleagues [45] evalu-
ated BMD changes in 32 premenopausal women
with SLE and found significant changes in BMD
at the lumbar spine only in women taking at least
7.5 mg of glucocorticosteroid per day. In a similar
longitudinal study, Jardinet and coworkers studied
35 premenopausal women with SLE (46}; they
found significantly lower baseline BMD at both
the lumbar spine and hip, compared with healthy
age-matched women. Over an average of 21
months, the SLE patients experienced significant
decline in their lumbar spine BMD (1.22% per
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year), although not at the hip. One difference in
the two study populations was a somewhat longer
SLE duration in the Jardinet study.

Bone loss in SLE is heterogenous in terms of
anatomical regions affected, as was shown in a
2-year longitudinal study of 48 women with
SLE [47). In women exposed to glucocortico-
steroids, the greatest bone loss occurred at tra-
becular-rich sites, such as the lumbar spine,
while sites of cortical-rich bone, such as the dis-
tal forearm, sustained the least bone loss. Over
the course of the study, bone loss at the lateral
lumbar spine, total hip and forearm were 5.5,
3.6, and 0.3%, respectively. Although data sug-
gest glucocorticosteroid exposure to be a major
contributor to bone loss in SLE, it has been dif-
ficult to identify other determinants, especially
since glucocorticosteroid-naive patients com-
prise only a small proportion of all subjects
assessed longitudinally.

Of course, BMD data need to be correlated
with fracture occurrence, and only a few studies
have addressed this important issue in SLE. In a
large (n=702) population-based female SLE
cohort, 12.3% of women reported sustaining at
least one fracture unrelated to severe trauma
since the time of SLE diagnosis 48]. When com-
pared with general population fracture rates
from the US 1994 National Health Interview
Survey, almost a fivefold increased fracture risk
was observed in women with SLE. Furthermore,
this elevated risk was seen even in relatively
young women; SLE patients in the 25-44
year-old age group had more than three times
the number of fractures expected to occur in the
age- and sex-matched general population (48].

In a cross-sectional study of 242 SLE
patients [39], fragility fractures occurred in 9.1% of
all patients; of those with fractures, 81.8% were
postmenopausal, and 90.9% had low BMD,
(31.8% with T-scores in the osteoporotic range).
Another study of vertebral radiographic findings
in 107 SLE patients [49], found at least one verte-
bral fracture in 20% of the sample. Interestingly,
40% of the total sample were potential candidates
for osteoporosis medications, but only 16% were
using bisphosphonates.

With respect to ethnicity, Caucasian and
Asian ethnicities are established traditional risk
Afri-

can—American ethnicity is associated with com-

factors for osteoporosis, whereas
paratively higher peak bone mass in the general
population. However, in a recent cross-sec-
tional study of 77 African—American and 221

White women with SLE, African—American
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ethnicity was associated with low BMD at the
lumbar spine after accounting for relevant
clinical factors [50]. Thus, the traditional rela-
tionship between ethnicity and BMD may be
altered in the context of SLE.

Contributors fo the increased risk of
osteopenia & osteoporosis in SLE

Multiple factors contribute to reduced bone
mass in SLE; likely both traditional osteoporosis
risk factors (Box 2) [51] and SLE-related factors
play key roles. Published studies have found a
relationship between the factors mentioned in
Box 2 and decreased BMD [43,52-55); of primary
importance are age, Caucasian and Asian ethnic-
ity, post-menopausal status, body weight and
low levels of physical activity.

As indicated earlier, exposure to glucocortico-
steroids is a major risk factor for osteoporosis
[42-44,52,53,55-59], although not all studies have
shown the expected association between gluco-
corticosteroids and osteoporosis in SLE patients
43,54,60-63]. In the second largest study (n = 205)
of osteoporosis SLE, Pineau and coworkers [43]
were unable to demonstrate an association
between decreased BMD and use, mean dose or
cumulative dose of glucocorticosteroids. In this
study, the major determinants of low BMD were
higher age and cumulative damage, as measured

Box 2. Major and minor risks for the
development of osteoporosis.
Major
e Female sex
® Age over 65 years
¢ Vertebral compression fracture
e Fragility fracture
¢ QOsteopenia on plain film
e Family history of osteoporotic fracture
e Malabsorption syndrome
e Hyperparathyroidism
e Hypogonadism
¢ Menopause before age 45 years
¢ Glucocorticoids for >3 months
e Caucasian or Asian race

Minor

e Hyperthyroidism

e Chronic anticonvulsant use

¢ Chronic unfractionated heparin use
e Low dietary calcium

* Smoking

e Excessive alcohol or caffeine use

e Weight <57kg

¢ Weight reduction >10%

e Rheumatoid arthritis

Future Rheumatol. (2007) 2(5)

by the SLICC/ACR DI. Similarly, two studies by
Becker et al. (54,631, a cross-sectional study of 64
and a longitudinal study of 86 SLE patients,
were unable to demonstrate a link between mean
or cumulative glucocorticosteroid dose and low
BMD. Gordon etal (591 were also unable to
demonstrate an association between fractures
and glucocorticosteroid use in SLE. These stud-
ies have to be interpreted with caution, since
none of them had sufficient power to definitely
establish an association between low BMD and
glucocorticosteroid use.

The potential role of lupus disease activity and
cumulative damage has been examined; one early
study showed that SLE patients not exposed to
glucocorticosteroids had a lower BMD than nor-
mal controls, thus suggesting that SLE alone is a
risk factor [44]. No study to date has been able to
definitely link lupus activity  to
osteoporosis, although Petri er al. [64] demon-
strated a correlation between a surrogate of lupus

disease

disease activity, low serum complement level
(C4) and osteoporotic fractures. There are on the
other hand many studies that demonstrate an
association between bone loss and cumulative
damage (42435262651 as measured by the
SLICC/ACR DI. The damage index does itself
correlate with lupus disease severity, and its asso-
ciation with bone loss (even after adjusting for
glucocorticosteroid use) supports the hypothesis
that lupus-specific factors potentially contribute
to low BMD.

Malignancy in SLE

Recent data regarding cancer
occurrence in SLE

Data indicate a small increase in SLE regarding
the incidence of all cancers combined, but a
greatly elevated risk for hematological malignan-
cies, particularly for non-Hodgkin’s lymphoma
(NHL). For example, in a recent international
multicenter SLE cohort study of cancer risk,
compared with the general population, the stan-
dardized incidence ratio (SIR) for hematological
cancer was 3.64 (95% confidence interval [CI]:
2.63, 4.93) [66. In addition, the study confirmed
an increased risk of lung cancer (SIR: 1.37; 95%
CI: 1.05, 1.76), and hepatobiliary cancer (SIR:
2.60; 95% CI: 1.25, 4.78). The histology of the
lung cancer cases in that study resembled that of
the general population, where adenocarcinoma
predominates. The study did not focus on cervical
dysplasia, but an increased risk of dysplasia in SLE
has been established (especially after exposure to
immunosuppressives) [67-70].
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The same group examined the mortality risk
due to malignancy in the international SLE
cohort; an increased risk of death was seen for
both NHL (standardized mortality ratio [SMR]:
2.8; 95% CI: 1.2, 5.6) and lung cancer (SMR:
2.3;95% CI: 1.6, 3.0) [711.

The question of NHL incidence and auto-
immune disease has been further studied in a
case—control study of more than 3000 NHL
cases from the general population (721. Of these
NHL cases, eight had a prior history of SLE,
compared with two of the matched cancer-free
controls; the adjusted odds ratio (OR) for SLE
and NHL was 4.6 (95% CI: 1.0, 22). A recent
meta-analysis suggests that, as well as an increase
in NHL, Hodgkins (HL) is
increased in SLE versus the general population;
the pooled SIR estimate was 3.16 (95% CI:
1.63, 5.51) in that study [73]. An increased risk
of HL in SLE was also documented in a study of

lymphoma

administrative data from the general population
of Denmark and Sweden (74]; here the OR for
HL, given a past history of SLE, was 5.8 (95%
Cl: 2.2, 15.1).

Regarding other hematological malignan-
cies, a recent case—control study did not identify
a history of SLE as one of the risk factors for
multiple myeloma [75], although other work has
suggested that a family history of SLE increases
multiple myeloma risk (OR: 2.66; 95%
Cl: 1.12, 6.32) (76].

There is a growing body of information con-
cerning the histology and clinical presentation of
lymphomas in SLE. More than one study has
indicated that the association between SLE and
NHL seems most apparent for the diffuse large
B-cell lymphoma subtype (72.77.78].

Some data suggest a tendency for the lymph-
omas in SLE to present in extranodal sites,
which is a marker of poor lymphoma prognosis
in general. This is compatible with two recent
analyses of lymphoma in autoimmune rheu-
matic diseases, including SLE, indicating a
tendency to present extranodally and/or in
advanced stages [79.80]. Analyses in these studies
previous  suggestions  that
Epstein—Barr virus does not appear to be the

corroborate

major force driving lymphomas risk in
autoimmune rheumatic disease.

Of course, there is great interest in the possible
link between cancer risk and medication expo-
sures in SLE. Two recent reviews of NHL cases
in patients with SLE and other autoimmune
rheumatic diseases found a relatively low preva-
lence of

exposure to immunosuppressive
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agents [79.80]. A population-based study of NHL
indicated that of the eight persons with SLE
who had developed NHL, only one had been
treated with immunosuppressants prior to the
cancer [72].

A recent case-cohort study based on a large
multicenter lupus sample studied 246 SLE can-
cer cases and 538 SLE subjects without
cancer [81]. The adjusted hazard ratio (HR) for
overall cancer risk after any immunosuppressive
drug (cyclophosphamide, azathioprine or
methotrexate) was 0.73 (95% CI: 0.45, 1.18).
Multivariate models suggested that age 65 years
and above, and the presence of nonmalignancy
damage, were associated with overall cancer risk
in SLE. For lung cancer, smoking was also a
prominent risk factor. When looking at hema-
tological cancers specifically, there was the sug-
gestion of an increased risk of malignancy after
immunosuppressive drug exposures, particu-
larly when these were lagged by a period of
5 years (adjusted HR: 2.31; 95% CI: 1.03,
5.20). Thus, although immunosuppressive ther-
apy may not be the principal driving factor for
overall cancer risk in autoimmune diseases such
as SLE, it may contribute to an increased risk of
some hematological malignancies.

Early data had indicated a potential associa-
tion, in the general population, between NHL
and exposures to glucocorticosteroids and/or
NSAIDs; a recent meta-analysis provided little
evidence that glucocorticosteroid or NSAID
exposures are risk  factors  for
NHL s21. In the case-cohort study mentioned
above, there was a trend towards decreased cancer
risk in SLE subjects exposed to NSAIDs, which
may reflect in part the beneficial effects of these
agents on solid cancers (e.g., lung, breast, etc.).

themselves

One group has suggested that antimalarial
agents play a protective role against solid malig-
nancies [83], but these findings may (at least in
part) reflect methodological issues. In this study,
a Cox proportional hazards model was used,
where exposure to antimalarials was classified
dichotomously as any use during the cohort fol-
low-up, not accounting for time. This approach
misclassifies person-time in terms of exposure
history, and can lead to the false suggestion of a
protective effect in exposed individuals [84].
Other data have not supported a role of
antimalarial agents on cancer risk in SLE [79.,81].

To summarize then, there have been interest-
ing developments regarding cancer risk in SLE.
There remains important work to do; one key
question remains regarding the relative roles of
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medication exposures versus lupus disease activ-
ity in lymphoma risk. Work in progress will
hopefully elucidate this issue.

Conclusion

It is now well accepted that patients with SLE
have an increased incidence of CVD, osteoporo-
sis and malignancy, thus, unfortunately, patients
suffering from an already complex illness are at
risk for a second hit. Although these three co-
morbidities are very different, it is interesting
that in all cases SLE activity has been postulated
as a risk factor. Unfortunately, in the case of
each of these comorbid diseases, establishing the
specific effects of lupus activity versus treatment
is difficult, given the correlation of these two
factors. This is likely to remain a challenge for
years to come and may only be resolved with the
development of finer markers of lupus disease
activity, and with a better understanding of the
pathophysiology of SLE at the molecular level.
Regardless, the clinician caring for lupus
patients should have a heightened awareness of
those potential comorbidities and should main-
tain an aggressive attitude towards screening for
risk factors and for risk reduction.

To address the increased risk of CVD, SLE
patients should be screened for traditional risk
factors on a regular basis. This includes counsel-
ling on weight loss, exercise and smoking cessa-
tion, aggressive treatment of hypertension and
screening for DM. Fasting lipid levels should be
carried out annually, and given the high risk of
CAD in SLE, many lupus clinicians should treat
to a target low-density lipoprotein cholesterol
below 115 mg/dl. Finally, physicians should have
a high index of suspicion for the presence of
CVD and should investigate and refer appropri-
ately. Prophylaxis against CAD, with low-dose
aspirin, is a strategy employed in DM; it is
unknown whether this approach might also be
valuable in SLE.

Similarly, regarding osteoporosis, regular
BMD measurements should be considered,
especially in patients with risk factors for osteo-
porosis  (e.g., glucocorticosteroid exposure,
postmenopausal  status, etc.). Informing
patients of the potential lifestyle changes that
may benefit their bone health (e.g., weight-
bearing exercise), and ensuring adequate
calcium and vitamin D intake are essential,
especially in patients with multiple risk factors.
Finally, with glucocorticosteroid therapy, cal-
cium and vitamin D supplementation are
particularly  important, and  additional

osteoporosis prophylaxis, such as bisphospho-
nate therapy, should be considered with long-term
glucocorticosteroid use. However, since the safety
of bisphosphonates in pregnancy is not estab-
lished, these agents should be avoided during
pregnancy, or in women planning pregnancies.

Regarding malignancy risk in SLE, some drug
exposures are known to be associated with cer-
tain cancers (e.g., cyclophosphamide and leuke-
mia or bladder cancer). Thus, patients exposed
to these agents should be followed carefully; for
example, those who have received cyclophos-
phamide will need lifelong periodic urinalyses
(and careful workup of hematuria) so that an
occult bladder cancer may be detected. Moni-
toring for cervical cancer in SLE (with pap test-
ing as per established guidelines [85]) is also
important, especially after exposures to immun-
osuppressive therapies. Measures such as smok-
ing cessation are beneficial for many reasons,
including curtailing lung cancer risk.

Future perspective

As mentioned previously, a focus of research
activity currently involves establishing the spe-
cific effects of lupus activity versus treatment in
the development of CVD, osteoporosis and can-
cer. Another important research focus is the
development of therapeutic agents that are
effective for steroid-sparing and maintaining
disease remission, without increasing the risk of
adverse events such as malignancies. As one
example, mycophenolate mofetil has shown
much promise as a steroid-sparing agent for
lupus nephritis, and may in some cases allow
patients to avoid excessive exposures to more
toxic drugs, such as cyclophosphamide.
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Executive summary

Comorbidities in systemic lupus erythematosus

e There has been a great improvement in the overall prognosis of patients with systemic lupus erythematosus (SLE).

e Comorbidities can be a ‘second hit’ in SLE, and may have an increasingly important impact on the duration and quality of life in
these patients.

e Cardiovascular disease (CVD), osteoporosis and malignancies are the comorbidities that have received the most attention in
recent studies.

Cardiovascular disease in SLE

e Lupus patients have a significant increased risk of cardiovascular events.

e This increase in risk is related to an increased number of traditional risk factors (hypertension, hyperlipidemia, etc.), but lupus-
related factors (e.g., glucocorticosteroid exposure and SLE activity) may also be important.

e Because lupus patients are at high risk of CVD, they should have regular screening for the presence of traditional risk factors, and
aggressive risk reduction.

Osteoporosis & SLE

¢ A high prevalence of osteoporosis and osteopenia is present in SLE.

e Although part of this increase in risk is due to recognized risk factors (glucocorticosteroid use, decreased physical activity,
decreased sun exposure, etc.), lupus activity may also play a role.

e Screening for osteoporosis with bone mineral densitometry should be considered in all SLE patients, especially in the presence of
osteoporosis risk factors.

e Early and aggressive measures for bone preservation should be considered in all patients treated with glucocorticosteroids.

Malignancy & SLE

e SLE is associated with an increased risk of malignancies, particularly lymphoma and lung cancer.

e Although immunosuppressive therapy may not be the principal driving factor for overall cancer risk in autoimmune diseases such
as SLE, it may contribute to an increased risk of some hematological malignancies.

e Lymphoma risk in SLE may in part be driven by disease activity, but work in progress aims to differentiate the effects of lupus

treatment from lupus activity.

Bibliography 6. Urowitz MB, Ibanez D, Gladman DD: 12.  Bruce IN, Gladman DD, Ibanez D,

1. Urowitz MB, Bookman AAM, Koehler BE, Atherosclerotic vascular events in a single Urowitz MB: Single photon emission
Gordon DA, Smythe HA, Ogryzlo MA: large lupus cohort: prevalence and risk computed tomography dual isotope
Bimodal mortality pattern of systemic lupus factors. J. Rheumatol. 34(1), 70-75 (2007). myocardial perfusion imaging in women
erythematosus. Am. J. Med. 60(2),221-225 7. Ward MM: Premature morbidity from with systemic lupus erythematosus. II:
(1976). cardiovascular and cerebrovascular diseases predictive factors for perfusion

2. Petri M, Spence D, Bone LR, in women with systemic lupus abnormalities. /. Rheumatol. 30(2),
Hochberg MC: Coronary artery disease risk erythematosus. Arthritis Rheum. 42(2), 288-291 (2003)
factors in the Johns Hopkins Lupus Cohort: 338-346 (1999). 13.  Sella EM, Sato EI, Leite WA,
prevalence, recognition by patients, and 8. Fischer LM, Schlienger RG, Matter C, Oliveira Filho JA, Barbieri A: Myocardial
preventive practices. Medicine 71(5), Jick H, Meier CR: Effect of rtheumatoid perfusion scintigraphy and coronary
291-302 (1992). arthritis or systemic lupus erythematosus on disease risk factors in systemic lupus

3. Manzi S, Meilahn EN, Rairie JE ez a/.: the risk of first-time acute myocardial erythematosus. Ann. Rheum. Dis. 62(11),
Age-specific incidence rates of myocardial infarction. Am. J. Cardiol. 93(2), 198-200 1066-1070 (2003).
infarction and angina in women with (2004). 14.  Manzi S, Selzer E, Sutton-Tyrrell K ez al.:
systemic lupus erythematosus: comparison 9. Bulkley BH, Roberts WC: The heart in Prevalence and risk factors of carotid
with the Framingham study. Am. /. systemic lupus erythematosus and changes plaque in women with systemic lupus
Epidemiol. 145(5), 408—415 induced in it by corticosteroid therapy. A erythematosus. Arthritis Rheum. 42(1),
(1997). study of 36 necropsy patients. Am. J. Med. 51-60 (1999).

4. Bruce IN, Urowitz MB, Gladman DD, 58(2), 243-264 (1975). 15. Roman M], Shanker B, Davis A et al.:
Hallett DC: Natural history of 10. Haider YS, Roberts WC: Coronary arterial Prevalence and correlates of accelerated
hypercholesterolemia in systemic lupus disease in systemic lupus erythematosus: atherosclerosis in systemic lupus
erythematosus. /. Rheumatol. 26(10), quantification of degrees of narrowing in 22 erythematosus. V. Engl. J. Med. 349(25),
2137-2143 (1999). necropsy patients (21 women) aged 16 to 37 2399-2406 (2003).

5. Esdaile JM, Abrahamowicz M, Grodzicky T years. Am. J. Med. 70(4), 775-781 (1981). 16. Asanuma Y, Oeser A, Shintani AK et al.:
et al.: Traditional Framingham risk factors 11.  Panchal L, Divate S, Vaideeswar P, Premature coronary-artery atherosclerosis
fail to fully account for accelerated Pandit SP: Cardiovascular involvement in in systemic lupus erythematosus. V. Engl.
atherosclerosis in systemic lupus systemic lupus erythematosus: an autopsy J. Med. 349(25), 2407-2415
erythematosus. Arthritis Rheum. 44(10), study of 27 patients in India. /. Postgrad. (2003).

2331-2337 (2001). Med. 52(1), 5-10 (20006).
fsg future science group www.futuremedicine.com 503



REVIEW - Pineau, Lee, Ramsey-Goldman, Clarke & Bernatsky

20.

21.

22.

23.

24.

25.

26.

504

Chung CP, Oeser A, Avalos I, Raggi P,
Stein CM: Cardiovascular risk scores and
the presence of subclinical coronary artery
atherosclerosis in women with systemic
lupus erythematosus. Lupus 15(9), 562-569
(2006).

Manger K, Kusus M, Forster C ez al.:
Factors associated with coronary artery
calcification in young female patients with
SLE. Ann. Rheum. Dis. 62(9), 846-850
(2003).

Manger K, Manger B, Repp R ez al.:
Definition of risk factors for death, end
stage renal disease, and thromboembolic
events in a monocentric cohort of 338
patients with systemic lupus erythematosus.
Ann. Rheum. Dis. 61(12), 1065-1070
(2002).

Stahl-Hallengren C, Jonsen A, Nived O,
Sturfelt G: Incidence studies of systemic
lupus erythematosus in Southern Sweden:
increasing age, decreasing frequency of renal
manifestations and good prognosis.

J. Rheumatol. 27(3), 685-691 (2000).
Alamanos Y, Voulgari PV, Papassava M,
Tsamandouraki K, Drosos AA:

Survival and mortality rates of systemic
lupus erythematosus patients in

northwest Greece. Study of a 21-year
incidence cohort. Rheumatology 42(12),
1582 (2003).

Petri M, Perez-Hutthann S, Spence D,
Hochberg MC: Risk factors for coronary
artery disease in patients with systemic lupus
erythematosus. Am. J. Med. 93(5), 513-519
(1992).

Bruce IN, Urowitz MB, Gladman DD,
Ibanez D, Steiner G: Risk factors for
coronary heart disease in women with
systemic lupus erythematosus: the Toronto
Risk Factor Study. Arthritis Rheum. 48(11),
3159-3167 (2003).

Rahman P, Urowitz MB, Gladman DD,
Bruce IN, Genest J: Contribution of
traditional risk factors to coronary artery
disease in patients with systemic lupus
erythematosus. /. Rheumatol. 26(11),
2363-2368 (1999).

Petri M, Lakatta C, Magder L, Goldman D:
Effect of prednisone and
hydroxychloroquine on coronary artery
disease risk factors in systemic lupus
erythematosus: a longitudinal data-analysis.
Am. J. Med. 96(3), 254-259 (1994).
Rahman P, Gladman DD, Urowitz MB:
Premature coronary artery disease in
systemic lupus erythematosus in the absence
of corticosteroid use. /. Rheumatol. 27(5),
1323-1325 (2000).

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

Rahman P, Gladman DD, Urowitz MB,
Yuen K, Hallett D, Bruce IN: The
cholesterol lowering effect of antimalarial
drugs is enhanced in patients with lupus
taking corticosteroid drugs. /. Rheumatol.
26(2), 325-330 (1999).

Farzaneh-Far A, Roman M]J, Lockshin MD
et al.: Relationship of antiphospholipid
antibodies to cardiovascular manifestations
of systemic lupus erythematosus. Arthritis
Rheum. 54(12), 3918-3925 (2006).

Badui E, Garciarubi D, Robles E ez al.:
Cardiovascular manifestations in systemic
lupus erythematosus — prospective study of
100 patients. Angiology 36(7), 431-441
(1985).

Costedoat-Chalumeau N, Amoura Z,
Villain E, Cohen L, Piette JC:
Ant-SSA/Ro antibodies and the heart:
more than complete congenital heart block?
A review of electrocardiographic and
myocardial abnormalities and of treatment
options. Arthritis Res. Ther. 7(2), 69-73
(2005).

Lazzerini PE, Acampa M, Guideri F ez al.:
Prolongation of the corrected QT interval in
adult patients with anti-Ro/SSA-positive
connective tissue diseases. Arthritis Rheum.
50(4), 1248-1252 (2004).

Chen CY, Wang FL, Lin CC: Chronic
hydroxychloroquine use associated with QT
prolongation and refractory ventricular
arrhythmia. Clin. Toxicol. 44(2), 173175
(2000).

Cardoso CR, Sales MA, Papi JA, Salles GF:
QT-interval parameters are increased in
systemic lupus erythematosus patients.
Lupus 14(10), 846-852 (2005).
Calvo-Alen J, Alarcon GS, Tew MB et al.:
Systemic lupus erythematosus in a
multiethnic US cohort XXXIV. Deficient
mannose-binding lectin exon 1
polymorphisms are associated with
cerebrovascular but not with other arterial
thrombotic events. Arthritis Rheum. 54(6),
1940-1945 (20006).

Barnes EV, Narain S, Naranjo A ¢z a/.: High
sensitivity C-reactive protein in systemic
lupus erythematosus: relation to disease
activity, clinical presentation and
implications for cardiovascular risk. Lupus
14(8), 576-582 (2005).

Szalai AJ, Alarcon GS, Calvo-Alen ] ez al.:
Systemic lupus erythematosus in a
multiethnic US Cohort (LUMINA). XXX:
association between C-reactive protein
(CRP) gene polymorphisms and vascular
events. Rheumatology 44(7), 864-868
(2005).

Future Rheumatol. (2007) 2(5)

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Asanuma Y, Chung CP, Oeser A ¢t al.:
Increased concentration of proatherogenic
inflammatory cytokines in systemic lupus
erythematosus: relationship to
cardiovascular risk factors. /. Rheumatol.
33(3), 539-545 (20006).

Ames PR, Alves J, Pap AF, Ramos P,
Khamashta MA, Hughes GR: Fibrinogen in
systemic lupus erythematosus: more than an
acute phase reactant? J. Rheumatol. 27(5),
1190-1195 (2000).

Yee CS, Crabtree N, Skan J e al.: Prevalence
and predictors of fragility fractures in
systemic lupus erythematosus. Ann. Rheum.
Dis. 64(1), 111-113 (2005).

Redlich K, Ziegler S, Kiener HP ez al.: Bone
mineral density and biochemical parameters
of bone metabolism in female patients with
systemic lupus erythematosus. Ann. Rheum.
Dis. 59(4), 308-310 (2000).

Kalla AA, Fataar AB, Jessop SJ,

Bewerunge L: Loss of trabecular bone
mineral density in systemic lupus
erythematosus. Arthritis Rheum. 36(12),
1726-1734 (1993).

Sinigaglia L, Varenna M, Binelli L ez al.:
Determinants of bone mass in systemic
lupus erythematosus: a cross sectional study
on premenopausal women. /. Rheumatol.
26(6), 12801284 (1999).

Pineau CA, Urowitz MB, Fortin PJ,

Ibanez D, Gladman DD: Osteoporosis in
systemic lupus erythematosus: factors
associated with referral for bone mineral
density studies, prevalence of osteoporosis
and factors associated with reduced bone
density. Lupus 13(6), 436—441 (2004).
Teichmann J, Lange U, Stracke H,

Federlin K, Bretzel RG: Bone metabolism
and bone mineral density of systemic lupus
erythematosus at the time of diagnosis.
Rheumatol. Int. 18(4), 137—-140 (1999).
Kipen Y, Briganti E, Strauss B, Will R,
Littlejohn G, Morand E: Three year follow
up of bone mineral density change in
premenopausal women with systemic lupus
erythematosus. /. Rheumatol. 26(2),
310-317 (1999).

Jardinet D, Lefebvre C, Depresseux G,
Lambert M, Devogelaer JP, Houssiau FA:
Longitudinal analysis of bone mineral density
in pre-menopausal female systemic lupus
erythematosus patients: deleterious role of
glucocorticoid therapy at the lumbar spine.
Rheumatology 39(4), 389-392 (2000).
Boyanov M, Popivanov B, Gentchev G:
Assessment of forearm volumetric bone
mineral density from standard areal
densitometry data. /. Clin. Densitom. 5(4),
391-402 (2002).

fsg

future science group



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

fsg

The second hit: comorbidities in systemic lupus erythematosus - REVIEW

Ramsey-Goldman R, Dunn JE, Huang CF
et al.: Frequency of fractures in women with
systemic lupus erythematosus: comparison
with United States population data. Arthritis
Rheum. 42(5), 882-890 (1999).

Bultink IEM, Lems WF, Kostense PJ,
Dijkmans BAC, Voskuyl AE: Prevalence of
and risk factors for low bone mineral density
and vertebral fractures in patients with
systemic lupus erythematosus. Arthritis
Rheum. 52(7), 2044-2050 (2005).

Lee C, Almagor O, Dunlop DD ez al.:
Association between African American
race/ethnicity and low bone mineral density
in women with systemic lupus
erythematosus. Arthritis Rheum. 57(4),
585-592 (2007).

Brown JP, Josse RG: 2002 clinical practice
guidelines for the diagnosis and

management of osteoporosis in Canada.

Can. Med. Assoc. ]. 167(10), S1-S34 (2002).

Lakshminarayanan S, Walsh S,

Mohanraj M, Rothfield N: Factors
associated with low bone mineral density in
female patients with systemic lupus
erythematosus. /. Rheumatol. 28(1),
102-108 (2001).

Becker A, Fischer R, Scherbaum WA,
Schneider M: Osteoporosis screening in
systemic lupus erythematosus: impact of
disease duration and organ damage. Lupus
10(11), 809-814 (2001).

Sinigaglia L, Varenna M, Binelli L, Zucchi E
Ghiringhelli D, Fantini F: Bone mass in
systemic lupus erythematosus. Clin. Exp.
Rheumatol. 18(5), S27-S34 (2000).

Ibanez D, Urowitz MB, Gladman DD:
Summarizing disease features over time: I.
Adjusted mean SLEDAI derivation and
application to an index of disease activity in
lupus. J. Rheumatol. 30(9), 1977-1982
(2003).

Kipen Y, Strauss BJG, Morand EF: Body
composition in systemic lupus
erythematosus. Br. J. Rheumatol. 37(5),
514-519 (1998).

Gilboe IM, Kvien TK, Haugeberg G,
Husby G: Bone mineral density in systemic
lupus erythematosus: comparison with
rheumatoid arthritis and healthy controls.
Ann. Rheum. Dis. 59(2), 110-115 (2000).
Gordon C, Crabtree N, Skan J, Bowman S,
Situnayake D: Prevalence and predictors of
osteoporotic fractures in patients with
systemic lupus erythematosus. Arthritis
Rheum. 44(Suppl.), S334 (2001).

Bhattoa HP, Bettembuk P, Balogh A,
Szegedi G, Kiss E: Bone mineral density in
women with systemic lupus erythematosus.
Clin. Rheumatol. 21(2), 135-141 (2002).

future science group

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Pons F, Peris P, Guanabens N ¢z al.: The
effect of systemic lupus erythematosus and
long-term steroid therapy on bone mass in
premenopausal women. Br. J. Rheumatol.
34(8), 742-746 (1995).

Houssiau FA, Lefebvre C, Depresseux G,
Lambert M, Devogelaer JP,

de Deuxchaisnes CN: Trabecular and
cortical bone loss in systemic lupus
erythematosus. Br. J. Rheumatol. 35(3),
244-247 (1996).

Kipen Y, Buchbinder R, Forbes A, Strauss B,
Littlejohn G, Morand E: Prevalence of
reduced bone mineral density in systemic
lupus erythematosus and the role of steroids.
J. Rheumatol. 24(10), 1922-1929 (1997).
Bombardier C, Gladman DD, Urowitz MB,
Caron D, Chang CH: Derivation of the
SLEDAI - a disease-activity index for lupus
patients. Arthritis Rheum. 35(6), 630—-640
(1992).

Pineau CA, Bernatsky S, Abrahamowicz M
et al.: A comparison of retrospective and
prospective evaluations of the the systemic
lupus international collaborating
clinics/American College of Rheumatology
Damage Index (SLICC/ACR DI). Arthritis
Rheum. 48(9), S189 (2003).

Lee C, Almagor O, Dunlop DD ez al.:
Disease damage and low bone mineral
density: an analysis of women with systemic
lupus erythematosus ever and never
receiving corticosteroids. Rheumatology
45(1), 53-60 (2000).

Bernatsky S, Boivin JE Joseph L et al.:

An international cohort study of cancer in
systemic lupus erythematosus. Arthritis
Rheum. 52(5), 1481-1490 (2005).

Bin J, Bernatsky S, Gordon C et 4l.:

Lung cancer in systemic lupus
erythematosus. Lung Cancer 56(3),
303-306 (2007).

Ognenovski VM, Marder W, Somers EC

et al.: Increased incidence of cervical
intraepithelial neoplasia in women

with systemic lupus erythematosus

treated with intravenous cyclophosphamide.
J. Rheumatol. 31(9), 1763-1767

(2004).

Tam LS, Chan AY, Chan PK, Chang AR,
Li EK: Increased prevalence of squamous
intraepithelial lesions in systemic lupus
erythematosus: association with human
papillomavirus infection. Arthritis Rheum.
50(11), 3619-3625 (2004).

Bernatsky S, Ramsey-Goldman R,

Gordon C et al.: Factors associated with
abnormal Pap results in systemic lupus
erythematosus. Rheumatology 43(11),
1386-1389 (2004).

www.futuremedicine.com

72.

73.

74.

75.

76.

77.

78.

79.

80.

Bernatsky S, Boivin JE Joseph L ez al.:
Mortality in systemic lupus erythematosus.
Arthritis Rheum. 54(8), 2550-2557
(20006).

Smedby KE, Hjalgrim H, Askling J et al.:
Autoimmune and chronic inflammatory
disorders and risk of non-Hodgkin
lymphoma by subtype. . Nat! Cancer Inst.
98(1), 51-60 (2006).

Bernatsky S, Ramsey-Goldman R,
Isenberg D ez al.: Hodgkin’s lymphoma in
systemic lupus erythematosus. Rheumatology
46(5), 830-832 (2007).

Landgren O, Engels EA, Pfeiffer RMN

et al.: Autoimmunity and susceptibility to
Hodgkin lymphoma: a population-based
case—control study in Scandinavia.

J. Natl. Cancer Inst. 98(18), 1321-1330
(20006).

Landgren O, Zhang Y, Zahm SH, Inskip B,
Zheng T, Baris D: Risk of multiple myeloma
following medication use and medical
conditions: a case—control study in
Connecticut women. Cancer Epidemiol.
Biomarkers Prev. 15(12), 2342-2347
(2006).

Landgren O, Linet MS, McMaster ML,
Gridley G, Hemminki K, Goldin LR:
Familial characteristics of autoimmune and
hematologic disorders in 8,406 multiple
myeloma patients: a population-based
case—control study. Int. J. Cancer 118(12),
3095-3098 (20006).

Lovstrom B, Backlin C, Sundstrom C,
Ekbom A, Lundberg IE: A closer look at
non Hodgkin’s lymphoma cases in a
national Swedish Systemic Lupus
Erythematosus cohort — a nested
case—control study. Ann. Rheum. Dis.
DOI:10.1136/ard.2006.067108 (2007)
(Epub ahead of print).

Bernatsky S, Ramsey-Goldman R,

Rajan R ez 4l.: Non-Hodgkin’s lymphoma
in systemic lupus erythematosus. Ann.
Rheum. Dis. 64(10), 1507—1509

(2005).

King JK, Costenbader KH: Characteristics
of patients with systemic lupus
erythematosus (SLE) and non-Hodgkin’s
lymphoma (NHL). Clin. Rheumatol. 26(9),
1491-1494 (2007).

Kojima M, Itoh H, Shimizu K ez a/.:
Malignant lymphoma in patients with
systemic rheumatic disease (rheumatoid
arthritis, systemic lupus erythematosus,
systemic sclerosis, and dermatomyositis):

a clinicopathologic study of 24 Japanese
cases. Int. J. Surg. Pathol. 14(1), 4348
(20006).

505



REVIEW - Pineau, Lee, Ramsey-Goldman, Clarke & Bernatsky

81.

82.

83.

84.

85.

506

Bernatsky S, Boivin JE Joseph L ez al.:

The relationship between cancer and
medication exposures in systemic lupus
erythematosus: a case—cohort study.

Ann. Rheum. Dis. (2007) (In Press).
Bernatsky S, Rahme E, Lee J: Non-Hodgkin’s
lymphoma: meta-analyses of the effects of
corticosteroids and non-steroidal anti-
inflammatories. Rheumatology 46(4),
690-694 (2007).

Ruiz-Irastorza G, Ugarte A, Egurbide MV

et al.: Antimalarials may influence the risk of
malignancy in systemic lupus erythematosus.
Ann. Rheum. Dis. 66(6), 815-817 (2007).
Suissa S: Immortal time bias in observational
studies of drug effects. Pharmacoepidemiol.
Drug Saf. 16(3), 241-249 (2007).

ACOG Practice Bulletin Number 45, August
2003: Committee on Practice Bulletins —
Gynecology. Cervical Cytology Screening.
Obstet. Gynecol. 102(2), 417427 (2003).

Affiliations

Christian A Pineau

McGill University Health Centre (MUHC),
Division of Rheumatology, Montreal, Quebec,
Canada

Tel.: +1 514 934 1934 ext. 48037;

Fax: +1 514 934 8239;

christian.pinean@mubc.megill.ca

Chin Lee

Northwestern University, Feinberg School of
Medicine, Division of Rheumatology, Chicago,
1L, USA,

and,

Abbott, Global Pharmaceutical Research &
Development, Abbott Park, IL, USA

Tel.: +1 847 938 7549;

Fax: +1 312 503 0994;

c-leel 7@md. northwestern.edu

Rosalind Ramsey-Goldman

Northwestern University, Division of
Rheumatology, Feinberg School of Medicine,
Chicago, IL, USA

Future Rheumatol. (2007) 2(5)

Tel.: +1 312 503 8003;
Fax: +1 312 503 0994;

rgramsey@northwestern.edu

Ann E Clarke

McGill University Health Centre (MUHC),
Division of Clinical Epidemiology and Division
of Clinical Immunology/Allergy, Montreal,
Quebec, Canada

Tel.: +1 514 934 8292;

Fax: +1 514 934 8293;

ann.clarke@mcgill.ca

Sasha Bernatsky

McGill University Health Centre (MUHC),
Division of Clinical Epidemiology, 687 Pine
Avenue West, V-Building

Montreal, Quebec H3A 1A1, Canada

Tel.: +1 514 934 8292;

Fax: +1 514 934 8293;

sasha. bernatsky@mail.mcgill.ca

future science group




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [589.606 793.701]
>> setpagedevice




