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Abstract
Objective
To study the factors associated with an adverse pregnancy outcome in women with systemic lupus erythematosus (SLE).

Methods
SLE women from LUMINA of Hispanic, African American and Caucasian ethnicity were studied. Adverse pregnancy
outcome was a miscarriage or abortion (<20 weeks), a stillbirth (= 20) and/or a moderate to severe preterm-baby
(<34 weeks); good outcome was either a mild preterm-baby (= 34 weeks) or a full-term baby [C-section or vaginal
delivery (38-42 weeks)]. Pregnancies occurring after SLE diagnosis (TD) were included; pregnancy outcome was the unit
of analyses. The relationship between selected variables and pregnancy outcomes was examined by univariable and
multivariable analyses.

Results
Adverse outcomes occurred in 63.7% of 102 pregnancies. In the univariable analyses, Texan Hispanic and African

American ethnicities, fewer years of education, higher number of ACR criteria, renal involvement, glucocorticoid exposure
and the maximum dose of glucocorticoids used prior to the pregnancy outcome were associated with an adverse pregnancy

outcome. Renal involvement was independently associated with an adverse pregnancy outcome [Odds ratio (OR)=5.219

(95% Confidence Interval (CI) 1.416-19.239, p=0.0131] as were the maximum dose of glucocorticoids used prior to the

pregnancy outcome (OR=1.028; CI:1.002-1.054,; p=0.0315) and fewer years of education (OR=1.204; CI:1.006-1.472;

p=0.0437). Ethnicity was not retained in the multivariable model.

Conclusions
Renal involvement, the maximum dose of glucocorticoids used prior to pregnancy and fewer years of education were
associated with adverse pregnancy outcomes. These data have implications for the management of women with lupus
planning to become pregnant.
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Introduction

Previous studies have shown that wom-
en with systemic lupus erythematosus
(SLE) maintain fertility, although once
they become pregnant, they have an
increased frequency of adverse preg-
nancy outcomes including pregnancy
losses, intrauterine growth restrictions
and preterm births (1-6). Multiple fac-
tors have been associated with these
outcomes including increased lupus
activity, lupus nephritis, hypertension
and the presence of antiphospholipid
antibodies (1-3, 6-10). In addition,
women who exhibit anti-Ro//SSA and/
or anti-La//SSB antibodies are more
likely to have a child with congenital
heart block than those who do not (11).
The available literature is based mostly
on Caucasian and African American
lupus patients. However, in the last 40
years, the demographic composition
of the US population has changed. In-
deed, as per the 2000 census, Hispanics
now constitute the largest and the fast-
est growing minority group (12). As we
have previously shown, Hispanic lupus
patients, particularly those of Mexican
and Central American ancestry (resid-
ing in Texas), have an overall worse
prognosis than Caucasians and their
disease course resembles that of Afri-
can American patients (13-15). There-
fore determining if the inclusion of
Hispanics in lupus studies changes the
spectrum of fetal outcomes among SLE
patients is quite relevant.

We have now conducted such a study
by examining the impact of socioeco-
nomic-demographic, clinical, immu-
nological and behavioral factors on the
outcome of pregnancy in SLE patients
from LUMINA (LUpus in Mlnorities,
NAture versus Nurture), a multiethnic
US cohort.

Methods

Patients

The LUMINA study is being performed
under the guidelines of the declaration
of Helsinki for the use of human sub-
jects in research and was approved at the
three participating institutions. Details
about the constitution of the cohort have
been previously published, and they are
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now briefly summarized. LUMINA is a
multiethnic [Hispanic (from Texas and
from the Island of Puerto Rico), African
American and Caucasian] longitudinal
study of outcome in SLE (14) and it is a
collaborative effort between the Univer-
sity of Alabama at Birmingham (UAB),
the University of Texas Health Science
Center at Houston, and the University of
Puerto Rico Medical Sciences Campus.
Only patients meeting ACR criteria for
the classification of SLE (16), at least
16 years of age, with disease duration
at enrollment (TO) of five years or less,
and of defined ethnicity (all grandpar-
ents of the same ethnicity) are eligible
to participate in LUMINA. Visits are
conducted every six months during the
first year and annually thereafter. Time
of diagnosis (TD, herein) is defined as
the time at which patients meet four of
the ACR criteria for SLE. Disease dura-
tion is the interval between TD and TO,
follow-up time is the interval between
TO and pregnancy outcome, whereas
total disease duration is defined as the
interval between TD and pregnancy
outcome.

By June 1st, 2005, the LUMINA co-
hort was constituted by 611 patients; of
them, 548 were women. Three hundred
and fifty-nine of these 548 women had
reported having had at least one preg-
nancy during their life span, with a total
of 985 pregnancy outcomes. Only preg-
nancies that occurred after TD (n=102)
were included in these analyses.

Variables

As previously described, the LUMINA
database includes variables from the
following domains: socioeconomic-
demographic, clinical, immunological,
genetic and behavioral and psychologi-
cal. Only the variables included in these
analyses will now be described.
Socioeconomic-demographic variables
included are age, ethnicity, marital and
health insurance status, education and
poverty (as defined by the US Federal
government adjusted for the number
of members in the household). Health-
related behaviors such as smoking,
drinking, not exercising, and using rec-
reational drugs are also included.
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Clinical variables included are onset
type [acute (accrual of four ACR crite-
ria within one month) versus insidious
if otherwise], total disease duration in
months (from TD to the time of preg-
nancy outcome), pregnancy duration
in weeks, disease activity [ascertained
with the Systemic Lupus Activity Meas-
ure-Revised (17) or SLAM-R herein at
TD using all available medical records
as described by Wluka er al.) (18)],
clinical manifestations (ACR criteria
and others), the presence of anti-phos-
pholipid aPL (abnormal IgG isotype >
13 GPL U/mL and/or IgM isotype > 13
MPL U/mL) detected by enzyme-linked
immunoabsorbent assay (ELISA) tech-
nique (19) and/or the lupus antico-
agulant (LAC) (Staclot test, Diagnos-
tica Stago 92600, Asnicres-Sur-Seine,
France) (20) and of anti-Ro//SSA and
anti-La//SSB antibodies (detected by
counterimmunoelectrophoresis against
human spleen and calf thymus extract)
(21) prior to the pregnancy outcome.
Thrombotic events were either arterial
[myocardial infarction, definite or clas-
sic angina and/or vascular procedure
for myocardial infarction (coronary ar-
tery bypass graft), stroke, intermittent
claudication and/or peripheral arterial
thrombosis] or venous (peripheral and/
or visceral). Renal involvement was de-
fined as present if patients met the ACR
renal disorder criterion (16) and/or had
biopsy-proven World Health Organiza-
tion (WHO) Class II or higher for lu-
pus nephritis, and/or 2+/3+ proteinuria
and/or protein in urine > 500 mg in 24-
hours.

Exposure to glucocorticoids (prednisone
equivalent), hydroxychloroquine, cyclo-
phosphamide, cyclosporine A, azathio-
prine and low-dose aspirin prior to the
pregnancy outcome was also included.
The maximum dose of glucocorticoid
ever used (calculated in mg per day)
prior to the pregnancy outcome was also
recorded for each patient.

Analyses

The unit of analysis was the pregnancy
outcome, not the patient. For the pur-
pose of this study, adverse pregnancy
outcomes included a miscarriage or an
abortion (<20 weeks), a stillbirth (=20
weeks) and/or moderate to severe pre-
mature birth (<34 gestational weeks)
(22). Abortions whether therapeutic or
not, were considered adverse pregnancy
outcomes as the biological purpose of
a pregnancy (i.e., a live birth) was not
achieved. A good outcome was defined
either as having a mild premature birth
(34-37 gestational weeks) or a full-term
birth (either by a C-section or by vagi-
nal delivery between 38 and 42 weeks).
The outcome of the previous pregnancy
was also considered in these analyses.
The relationship between pregnancy
outcome and variables from the differ-
ent domains was then examined using
standard descriptive statistical tests,
the Student’s #-test for continuous vari-
ables and the Chi-square test for the
categorical variables. Variables with a
p=<0.10 in these analyses as well as age
and ethnicity were then entered into a
logistic regression model to determine
factors independently associated with

the occurrence of an adverse pregnancy
outcome.

All analyses were done with the SAS
program, version 9.1 (SAS Institute,
Cary, NC, USA).

Results

From a total of 985 pregnancies, only
the 102 which occurred after TD were
included in these analyses. Of them, 52
pregnancies occurred between TD and
TO and 50 occurred after TO. As noted
in Table I, of the 102 pregnancies in-
cluded in these analyses, 65 (63.7%)
had an adverse outcome. Patients of Af-
rican American (73.5%) and Hispanic-
Texan (68.8%) ethnicities experienced
adverse outcomes more frequently than
patients in the other groups; however,
Hispanics (Texan and Puerto Rican)
experienced frequent severe premature
births (36.4% and 50.0%, respectively)
while African Americans experienced
more abortions (44.0%) and Caucas-
ians more miscarriages (85.7%).

Adverse pregnancy outcomes

Univariable analyses. Comparison of
the socioeconomic-demographic, clini-
cal, obstetric and behavioral and psy-
chological variables between women
who experienced an adverse pregnancy
outcome and those who did not are
shown in Table II. Age, poverty, marital
status and health insurance were com-
parable in both groups. In contrast Af-
rican Americans and Hispanic-Texans
and those with fewer years of formal
education were overrepresented among
those with adverse pregnancy outcomes.

Table 1. Pregnancy outcome type in LUMINA patients as a function of ethnic group*.

Adverse pregnancy outcome Hispanic African American Caucasian All
Texan Puerto Rican
n=32 % n=12 % n=34 n=24 % n=102 %

No' 10 31.2 8 66.7 9 26.5 10 41.7 37 36.3
Yes 22 68.8 4 333 25 73.5 14 58.3 65 63.7
Miscarriage 6 27.3 1 25.0 2 8.0 12 85.7 21 32.3
Abortion 7 31.8 0 11 44.0 2 14.3 20 30.8
Moderate to severe premature birth? 8 36.4 2 50.0 36.0 0 19 29.2
Stillbirth 1 4.5 1 25.0 3 12.0 0 5 7.7

*Differences between groups are not statistically significant; Tmild premature birth (34-37 gestational weeks) and full term (38-42 gestational weeks);

<34 gestational weeks.
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Table II. Selected socioeconomic-demographic and clinical characteristics of LUMINA
patients as a function of their pregnancy outcome (102 pregnancies).

at comparable frequencies in both

Features Adverse pregnancy outcome
Yes No p value®
n=065 n =37

Age at outcome, years, mean (SD) 26.6 (6.3) 27.7(5.5)
Ethnicity, %

Texan Hispanic 34 27

Puerto Rican Hispanic 6 22

African American 38 24 0.0175

Caucasian 22 27
Poverty®, below, % 44 26
Education, years, mean (SD) 12.2(3.3) 13.9(3.3) 0.0122
Married/living together, % 61 74
Health insurance, % 76 84
Smoking and/or drinking and/or using recreational drugs, % 22 16
Total disease duration at outcome, months, mean (SD) 28.7(30.5) 27.1(23.3)
Disease onset, acute % 29 24
ACR? criteria number, mean (SD) 6.0 (1.5) 5.3(1.3) 0.0106
SLAM-R¥ at diagnosis, mean (SD) 8.6 (5.5) 7.1 (4.0)
Previous adverse pregnancy outcome 37.0 30.0
Renal involvement, % 48 14 0.0005
Hypertension, % 34 11 0.0106
Thrombotic events?, % 3 0
Antiphospholipid antibodies™*, % 22 22
Anti-Ro//SSA 14 16
Anti-La//SSB 0 0
Glucocorticoid exposure use, % 88 71 0.0360
Maximum glucocorticoid dose'’, mean (SD) 26.2 (26.9) 15.1(22.4) 0.0371
Hydroxychloroquine use, % 52 54
Cyclophosphamide use, % 22 11
Cyclosporine A use, % 2 0
Azathioprine use, % 14 3
Low dose aspirin use, % 12 19

*Only p <0.10 are shown; "As per the US Federal government guidelines; *American College of Rheu-
matology; *Systemic Lupus Activity Measured-Revised; Arterial and/or venous; **IgG and/or 1gM and/
or the lupus anticoagulant; T'in mg of prednisone or equivalent.

Health-related behaviors (smoking and/
or drinking and/or using recreational
drugs) were numerically higher among
the adverse pregnancy outcome group
than among those with a good outcome
(22% vs.16%), but this difference was
not statistically significant.

Total disease duration, acute onset type
and disease activity at TD were found
to be comparable in the two pregnancy
outcome groups. The number of ACR
criteria at diagnosis was higher in the
adverse pregnancy outcome group [6.0
(1.5) vs. 5.3 (1.3); p=0.0106]. The pro-
portion of previous adverse pregnancy
outcomes was numerically higher in
those with an adverse pregnancy out-

come than in those without it but the
differences did not reach statistical
significance (37% vs. 30%). Renal in-
volvement prior to pregnancy outcome
was more frequent among those in the
adverse pregnancy outcome group than
among those with a good outcome (48%
vs. 14%; p = 0.0005). Likewise, hyper-
tension prior to pregnancy outcome oc-
curred more frequently in the adverse
pregnancy outcome group (34%) than
in those with a good outcome (11%;
p=0.0106). The occurrence of throm-
botic events prior to the outcome of the
first pregnancy as well as the presence
of anti-Ro//SSA and anti-La//SSB anti-
bodies and of aPL antibodies occurred
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groups.
The use of glucocorticoids (88% vs. 71%
p=0.0360) and the maximum dose of
glucocorticoids ever used prior to preg-
nancy were significantly higher among
the adverse pregnancy outcome group
[prednisone 26.2 (26.9) vs. 15.1 (22.4)
mg, p=0.0371]. In contrast, hydroxy-
chloroquine (52% vs. 54%), cyclophos-
phamide (22% vs. 11%), cyclosporine
A (2% vs. 0%), azathioprine (14% vs.
3%) and low-dose of aspirin (12% vs.
19%) were comparable between the two
groups.

As expected, pregnancy duration was
shorter among the adverse pregnan-
cy outcome group [21.8+(22.1) wvs.
38.3+(1.9) weeks; p<0.001)].
Multivariable analyses. As shown in
Table III, the predictors of the occur-
rence of an adverse pregnancy outcome
were renal involvement [OR=5.219;
95% Confidence Interval (CI) 1.416-
19.239; p=0.0131], the maximum glu-
cocorticoid dose used prior to the preg-
nancy outcome (OR=1.028; 95% CI:
1.002-1.0058; p=0.0315) and fewer
years of education (OR=1.204; 95% CI
1.006-1.472; p=0.0437). No protective
factors were identified.

Discussion

Over the last decade our LUMINA co-
hort has allowed us to delve into sev-
eral important issues closely related
to the long-term prognosis and quality
of life of SLE patients (15, 23-25) in-
cluding the effect of pregnancy itself
in damage accrual (26). Herein, we
give an insight on the effects of SLE
on pregnancy outcome in this large
multiethnic cohort. The vast early lit-
erature on SLE and pregnancy is based
on Caucasian and African American
patient groups (2, 3, 5, 6, 9); this does
not reflect the current population struc-
ture of the US (12). Indeed, Hispanics
now constitute the largest and fastest
growing minority group in our country.
Improvement in the health care system
over the last 40 years and increased
emphasis on patient education have
both contributed positively to the over-
all long-term survival and, in this par-
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Table III. Variables associated with the occurrence of adverse pregnancy outcomes in
LUMINA patients by Multivariable Logistic Regression Analyses*.

Feature QOdds ratio (95% Confidence interval) p value
Fewer years of education 1.204 1.006 — 1.472 0.0437
Maximum glucocorticoid dose 1.028 1.002 — 1.054 0.0315
Renal involvement 5.219 1.416 - 19.239 0.0131

*Adjusted for age at outcome, ethnicity, number of ACR criteria prior to pregnancy outcome, and
hypertension. Only variables with p <0.10 are shown.

ticular case, to the pregnancy outcomes
in SLE patients (27); however, paucity
of studies on Hispanics residing in the
US still remains. Therefore, our study
sought to determine if there are any
demonstrable differences in pregnancy
outcomes among patients from these
ethnic groups.

Unlike previous publications, we found
over sixty percent of adverse pregnancy
outcomes occurred in our cohort. The
inclusion of abortions among adverse
pregnancy outcomes might account
for this high frequency. The nature of
our database, however, prevented us
from distinguishing between elective
and therapeutic abortions; given that
a pregnancy is ultimately expected to
culminate in a live birth, we decided to
include abortions in the group of ad-
verse outcomes (28). However, even if
we had excluded them from our analy-
ses, the frequency of adverse pregnan-
cy outcomes would have accounted for
about 54% of all outcomes, which is
still high (data not shown). The high
frequency of adverse pregnancy out-
comes that we found strikingly con-
trasts with data from the meta-analy-
sis published by Clark et al. (27) and
the associated comment by Buyon
(29). Therein, Clark et al. reported an
overall decrease in the frequency of
pregnancy losses among SLE patients
in the last 40 years, with current rates
among SLE women being similar to
those of the general population (17%).
In this meta-analysis, premature births
and pregnancy losses were considered
as two separate categories. Of note,
these authors decided to exclude those
“outlier” studies whose results differed
significantly from the ones selected
for their meta-analysis (<25™ or >75"

percentile). However, even studies pub-
lished subsequent to this meta-analysis
support the notion that adverse preg-
nancy outcomes occur more frequently
in lupus patients than in the general
population (4). Excluding such studies
may have allowed Clark et al. to sup-
port the conclusions reached. Another
possible explanation for the divergent
results between our study and theirs is
the fact that these authors did not con-
sider the socioeconomic-demographic
or behavioral features of the patients
from the studies included in their meta-
analysis. More importantly, although,
we had not specifically recorded in the
database whether our patients received
specialized care in a high-risk obstet-
ric-theumatology setting, we suspect
that many of our patients had no access
to such care based on their overall soci-
oeconomic features but precise figures
cannot be provided.

We have shown previously that His-
panics are usually younger when diag-
nosed with SLE, therefore more likely
to be in their childbearing years during
the course of their disease; they also
experience higher degrees of disease
activity, which may have suggested
that their pregnancy outcomes may not
be satisfactory (30). However, ethnic-
ity was not found to be a determinant
of adverse pregnancy outcomes when
other patients’ characteristics were ad-
justed for in the multivariable analyses.
It appears that other factors, over and
above ethnicity or highly correlated
with ethnicity (fewer years of educa-
tion), are more important determinants
of pregnancy outcome in patients with
lupus.

Our analyses showed that renal involve-
ment, the maximum dose of glucocor-
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ticoids ever used before the pregnancy
outcome and fewer years of education
were independently associated with
adverse pregnancy outcomes. In gen-
eral, our results are in agreement with
the current literature (7, 9, 31); indeed,
renal involvement in SLE has been
recognized as a strong predictor of ad-
verse pregnancy outcomes in lupus pa-
tients (7, 9, 31, 32). However, the dose
of glucocorticoids used has never been
associated with adverse pregnancy out-
comes in SLE patients although its use
at conception has been associated with
prematurity but not with other adverse
pregnancy outcomes (33). In our study,
this negative effect of glucocorticoids
is demonstrated. In the past, the use of
glucocorticoids in low doses throughout
the pregnancy had been recommended
to prevent disease exacerbations (1);
this practice, however, has largely been
abandoned since (34). High doses, on
the other hand, have been recommend-
ed perinatally in women receiving glu-
cocorticoids throughout their pregnan-
cies and assumed to have adrenal sup-
pression (35).

This study is not without limitations.
Firstly, as already noted, these patients
were not followed during their pregnan-
cies. Thus, we are unable to determine
specific maternal and fetal characteris-
tics associated with each trimester of
pregnancy (i.e., intrauterine growth re-
striction, disease activity per domains,
setting of pregnancy care, continuity
of treatment during pregnancy, dose
and time of exposure to medications)
hampering our efforts to determine
more specifically the factors that could
be associated with adverse pregnancy
outcomes. Secondly, we were not able
to distinguish between therapeutic and
elective abortions since this informa-
tion is not an element of our database.
Conversely, some miscarriages may
go unnoticed by the patient, particu-
larly during the first six weeks of preg-
nancy or the patient may not want to
disclose or forget to disclose a thera-
peutic abortion precluding the proper
ascertainment of all adverse pregnancy
outcomes with the consequent under-
estimation of its rate in these patients.
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Thirdly, the time of exposure to high
doses of glucocorticoids in relation to
the pregnancy could not be exactly de-
termined as this information was not
part of the database. Finally, given that
LUMINA is not an inception cohort,
disease activity at TD was ascertained
by review of all available medical
records except in those patients who
were enrolled within few weeks of dis-
ease onset. Although this is less than
ideal, the method has been found to be
reliable and thus the scores obtained
are a reasonable approximation of the
ones we would have obtained if disease
activity had been ascertained during
study visits (18).

Despite these limitations, the data pre-
sented allow us to conclude that ethnic-
ity per se does not appear to influence
the outcome of pregnancy in the lupus
patient; rather, fewer years of educa-
tion seems to be more important de-
terminant of this outcome. In addition,
the maximum dose of glucocorticoids
(probably reflecting disease activity)
and overall systemic involvement (re-
nal, primarily) that these patients expe-
rience over the course of their disease,
but particularly immediately prior to
pregnancy, may determine whether the
outcome of a pregnancy is favorable
or not. Although, based on our data
we cannot specifically recommend that
lupus patients receive comprehensive
obstetric care, this seems entirely rea-
sonable based on the literature accrued
to date (36).

Acknowledgements

The authors would like to acknowl-
edge all LUMINA patients without
whom this study would have not been
possible, our supporting staff, Ellen D.
Sowell, AA at UAB, Carmine Pinilla-
Diaz, MT at UPR and Robert Sandoval
BA at UTH for their efforts in securing
our patients’ follow-up and performing
other LUMINA -related tasks; Ms Maria
Tyson, AA for her expert assistance in
the preparation of this manuscript; and
Louis W. Heck Jr., MD and Anthony M.
Turkiewicz, MD from UAB for their
most helpful comments to previous ver-
sions of this manuscript.

References

1. MINTZ G, NIZ J, GUTIERREZ G, GARCIA-
ALONSO A, KARCHMER S: Prospective study
of pregnancy in systemic lupus erythemato-
sus. Results of a multidisciplinary approach.
J Rheumatol 1986; 13: 732-39.

2. PETRI M: Prospective study of systemic lu-
pus erythematosus pregnancies. Lupus 2004;
13: 688-89.

3. GEORGIOU PE, POLITI EN, KATSIMBRI P,
SAKKA V, DROSOS AA: Outcome of lupus
pregnancy: a controlled study. Rheumatol
2000; 39: 1014-19.

4. DHAR JP, ESSENMACHER LM, AGER JW,
SOKOL RJ: Pregnancy outcomes before and
after a diagnosis of systemic lupus erythema-
tosus. Am J Obstet Gynecol 2005; 193: 1444-
55.

5. LOCKSHIN MD, SAMMARITANO LR: Lupus
pregnancy. Autoimmunity 2003; 36: 33-40.

6. UROWITZ MB, GLADMAN DD, FAREWELL
VT, STEWART J, MCDONALD J: Lupus and
pregnancy studies. Arthritis Rheum 1993; 36:
1392-7.

7. JONES DC, HAYSLETT JP: Outcome of preg-
nancy in women with moderate or severe re-
nal insufficiency. N Engl J Med 1996; 335:
226-32.

8. KISS E, BHATTOA HP, BETTEMBUK P, BALO-
GH A, SZEGEDI G: Pregnancy in women with
systemic lupus erythematosus. Eur J Obstet
Gynecol Reprod Biol 2002; 101: 129-34.

9. MOLAD Y, BORKOWSKI T, MONSELISE A
et al.: Maternal and fetal outcome of lupus
pregnancy: a prospective study of 29 preg-
nancies. Lupus 2005; 14: 145-51.

10. MORONI G, PONTICELLI C: Pregnancy after
lupus nephritis. Lupus 2005; 14: 89-94.

11. BUYON JP, KIM MY, COPEL JA, FRIEDMAN
DM: Anti-Ro/SSA antibodies and congenital
heart block: Necessary but not sufficient. Ar-
thritis Rheum 2001; 44: 1723-7.

12. RAMIREZ RR, DE LA CRUZ GP: The Hispanic
population in the United States. In: Current
population reports. US Census Bureau. 2002;
March - www.census.gov/prod/2003pubs .

13. ALARCON GS, MCGWIN G JR, BARTOLUCCI
AA et al.: Systemic lupus erythematosus in
three ethnic groups. IX. Differences in dam-
age accrual. Arthritis Rheum 2001; 44: 2797-
806.

14. ALARCON GS, FRIEDMAN AW, STRAATON
KV et al.: Systemic lupus erythematosus in
three ethnic groups: III. A comparison of
characteristics early in the natural history
of the LUMINA cohort. LUpus in MInor-
ity populations: NAture vs. Nurture. Lupus
1999; 8: 197-209.

15. BASTIAN HM, ROSEMAN JM, MCGWIN G JR
et al.: Systemic lupus erythematosus in three
ethnic groups: XII. Risk factors for lupus ne-
phritis after diagnosis. Lupus 2002; 11: 152-
60.

16. TAN EM, COHEN AS, FRIES JF et al.: The
1982 revised criteria for the classification
of systemic lupus erythematosus. Arthritis
Rheum 1982; 25: 1271-77.

17. LIANG MH, FORTIN PR, ISENBERG DA,
SNAITH L: Quantitative clinical assessment
of disease activity in systemic lupus ery-
thematosus: progress report and research
agenda. Rheumatol Int 1991; 11: 133-36.

273

18. WLUKA AE, LIANG MH, PARTRIDGE AJ et al.:
Assessment of systemic lupus erythematosus
disease activity by medical record review
compared with direct standardized evalua-
tion. Arthritis Rheum 1997; 40: 57-61.

19. HARRIS EN: Special report. The second in-
ternational anti-cardiolipin standardization
workshop/the Kingston anti-phospholipid
antibody study (KAPS) group. Am J Clin
Pathol 1990; 94: 476-84.

20. TRIPLETT DA, BARNA LK, UNGER GA:
A hexagonal (IT) phase phospholipid neutral-
ization assay for lupus anticoagulant identifi-
cation. Thromb Haemost 1993; 70: 787-93.

21. HAMILTON RG, HARLEY JB, BIAS WB ef al.:
Two Ro (SS-A) autoantibody responses in
systemic lupus erythematosus. Correlation
of HLA-DR/DQ specificities with quantita-
tive expression of Ro (SS-A) autoantibody.
Arthritis Rheum 1988; 31: 496-505.

22. KRAMER MS, DEMISSIE K, YANG H, PLATT
RW, SAUVE R, LISTON R: The contribution
of mild and moderate preterm birth to in-
fant mortality. Fetal and Infant Health Study
Group of the Canadian Perinatal Surveillance
System. J Am Med Assoc 2000; 284: 843-9.

23. FESSLER BJ, ALARCON GS, MCGWIN G JR
et al.: Systemic lupus erythematosus in three
ethnic groups: XVI. Association of hydroxy-
chloroquine use with reduced risk of damage
accrual. Arthritis Rheum 2005; 52: 1473-80.

24. TOLOZA SMA, URIBE AG, MCGWIN G JR et
al.: Systemic lupus erythematosus in a mul-
tiethnic US cohort (LUMINA) XXIII: Base-
line predictors of vascular events. Arthritis
Rheum 2004; 50: 3947-57.

25. CALVO-ALEN J, TOLOZA S, FERNANDEZ
M et al.: Systemic lupus erythematosus in
a multiethnic US cohort (LUMINA) XXV:
Smoking, older age and glucocorticoid use
are risk factors for the occurrence of venous
thrombosis in lupus patients. Arthritis Rheum
2005; 52: 2060-8.

26. ANDRADE RM, MCGWIN G JR, ALARCON GS
et al.: Predictors of post-partum damage ac-
crual in systemic lupus erythematosus: data
from LUMINA, a multiethnic US cohort
(XXXVII). Rheumatology (Oxford) 2006;
45: 1380-4.

27. CLARK CA, SPITZER KA, LASKIN CA: De-
crease in pregnancy loss rates in patients with
systemic lupus erythematosus over a 40-year
period. J Rheumatol 2005; 32: 1709-12.

28. RAMSEY-GOLDMAN R, KUTZER JE, KULLER
LH, GUZICK D, CARPENTER AB, MEDSGER
TA JR: Previous pregnancy outcome is an im-
portant determinant of subsequent pregnancy
outcome in women with systemic lupus ery-
thematosus. Am J Reprodtv Immunol 1992;
28: 195-8.

29. BUYON JP: Dispelling the preconceived no-
tion that lupus pregnancies result in poor out-
comes. J Rheumatol 2005; 32: 1641-2.

30. ALARCON GS, CALVO-ALEN J, MCGWIN G
JR et al.: Systemic lupus erythematosus in a
multiethnic cohort: LUMINA XXXV. Pre-
dictive factors of high disease activity over
time. Ann Rheum Dis 2006; 65: 1168-74.

31. CORTES-HERNANDEZ J, ORDI-ROS I,
PAREDES F, CASELLAS M, CASTILLO F, VI-
LARDELL-TARRES M: Clinical predictors of
fetal and maternal outcome in systemic lupus



Adverse pregnancy outcomes in women with SLE / R. Andrade et al.

32.

33.

erythematosus: a prospective study of 103
pregnancies. Rheumatology 2002; 41: 643-
50.

SOUBASSI L, HAIDOPOULOS D, SINDOS M et
al.: Pregnancy outcome in women with pre-
existing lupus nephritis. J Obstet Gynaecol
2004; 24: 630-4.

CHAKRAVARTY EF, COLON I, LANGEN ES

34.

et al.: Factors that predict prematurity and
preeclampsia in pregnancies that are compli-
cated by systemic lupus erythematosus. Am J
Obstet Gynecol 2005; 192: 1897-904.
CERVERAR, FONT J, CARMONA F, BALASCH
J: Pregnancy in Systemic Lupus Erythema-
tosus. International Journal of Advances in
Rheumatology 2005; 3: 118-23.

274

35.

36.

KITRIDOU RC: The mother in systemic lupus
erythematosus. /n WALLACE DJ, HAHN BH
(Eds.) Dubois’ Lupus Erythematosus. Sixth
ed. Philadelphia: Lippincott Williams &
Wilkins; 2002: 985-1021.

DHAR JP, SOKOL RJ: Lupus and pregnancy:
complex yet manageable. Clin Med Res
2006; 4: 310-21.



