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Disease Activity during the Premenopausal and
Postmenopausal Periods in Women with
Systemic Lupus Erythematosus

Jorge Sénchez-Guerrero, MD, MS, Armando Villegas, MD, Angélica Mendoza-Fuentes, MD,
Juanita Romero-Diaz, MD, Gabriela Moreno-Coutifio, MD, M. Carmen Cravioto, MD

PURPOSE: Cyclophosphamide-induced ovarian failure has
been reported to be protective against flares of systemic lupus
erythematosus (SLE). We studied whether patients with SLE
experience a decrease in disease activity after natural meno-
pause.

SUBJECTS AND METHODS: We studied 30 SLE patients with
natural menopause who had been observed at least 2 years be-
fore and after menopause and who did not receive hormone
replacement therapy or danazol. Menopause was defined as
the date of the last self-reported menstrual period. Disease ac-
tivity was assessed retrospectively by medical chart review using
standard measures (the SLE disease activity index) during the
immediate premenopausal and postmenopausal periods, and 2
(n = 30 patients), 3 (n = 19), and 4 (n = 13) years before and
after menopause. We also compared the use of health services
and medications.

RESULTS: Patients were studied for a mean (* SD) of 6.4 =
1.7 years (premenopausal, 3.3 = 0.9 years; postmenopausal,

3.2 = 0.9 years). During the premenopausal periods, the mean
disease activity score was 2.3 * 2.3 (range, 0 to 9 on a 0 to 105
scale), compared with 2.3 = 2.9 (range, 0 to 12; P = 0.37) after
menopause. The maximum disease activity score was somewhat
greater in the premenopausal period (7.9 * 6.0 [range, 0 to 22]
vs. 5.8 = 5.1 [range, 0 to 22]; P = 0.04). The incidence rates of
flares (0.56 per year vs. 0.43 per year, P = 0.20) and severe flares
(0.17 per year vs. 0.12 per year, P = 0.33) were similar in the
premenopausal and postmenopausal periods. Differences in
disease activity scores (mean and maximum) and the number of
visits to a rheumatologist’s office were only significant when the
fourth year before menopause was compared with the fourth
year after menopause.

CONCLUSION: Disease activity is mild during the premeno-
pausal and postmenopausal periods in women with SLE. A
modest decrease, especially in the maximum disease activity, is
seen after natural menopause. Am J Med. 2001;111:464—468.
©2001 by Excerpta Medica, Inc.

ystemic lupus erythematosus (SLE) is an autoim-
mune disease of unknown etiology. Several studies
have shown the relevance of sex hormones in the
pathogenesis, course, and treatment of SLE in humans
and animal models (1-14). Women during their repro-
ductive years are 9 to 13 times more prone to SLE devel-
opment than are men. This ratio is lower before puberty
or after menopause (1). Use of oral contraceptives and
postmenopausal estrogen therapy are associated with an
increased risk of developing SLE (2,3). It remains contro-
versial, however, whether estrogens exacerbate disease
activity in patients with SLE (4-10).
In murine models of SLE, orchiectomized NZB/NZW
F1 mice that are treated with estrogen have a greater mor-
tality (11). Conversely, the course of the disease is delayed
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considerably in female NZB/NZW F1 mice by prolonged
exposure to 5a-dihydrotestosterone (12). Prepubertal
castration of female NZB/NZW F1 mice in the absence of
androgen administration does not affect the production
of antibodies to DNA or mortality (13). These results
suggest that sex hormones modulate immune function
and that androgenic hormones are protective in murine
lupus (13).

In women with SLE, the reduction of estradiol to tes-
tosterone ratio by the administration of cyproterone ac-
etate reduces the episodes of exacerbation (14). In addi-
tion, menopause affects the onset of several autoimmune
diseases, including SLE (1,15,16), and cyclophospha-
mide-induced ovarian failure may be protective
against lupus flares (17). Given the improved progno-
sis for SLE (18), more women with SLE survive to un-
dergo menopause. Therefore, we analyzed activity in a
cohort of 30 women with SLE before and after meno-
pause.

PATIENTS AND METHODS

From an SLE register of 157 postmenopausal patients, 30
women were identified who fulfilled inclusion criteria: a
clinical diagnosis of SLE, development of natural meno-
pause, and regular follow-up at our center at least 2 years

0002-9343/01/$—see front matter
PII S0002-9343(01)00885-3
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before and after menopause. A woman was excluded if
she developed SLE after menopause; had surgical, drug-
induced, or premature menopause before the age of 35
years; received estrogens, progestins, or danazol at any
time; had an estimated creatinine clearance =20 mL/
min; or did not attend scheduled rheumatology appoint-
ments during the study period.

A standardized form with 46 variables, including de-
mographic characteristics, health habits, reproductive
history, SLE disease activity, and treatment, was com-
pleted for each patient after face-to-face interview and
medical chart review.

A patient was considered postmenopausal if she had
amenorrhea for more than 1 year and a serum follicle-
stimulating hormone (FSH) level >20 mIU/mL. Meno-
pause was defined as the date of the last self-reported
menstrual period (19,20). Postmenopause was defined as
dating from the final menstrual period. Premenopause
was used to refer to the years immediately before meno-
pause. SLE onset was defined as the time when at least one
of the classification criteria for SLE was present (21); SLE
diagnosis was defined as the time when the fourth classi-
fication criterion developed. A lupus flare was an increase
of 3 or more points in the SLE disease activity index (22),
compared with the previous visit or in a 93-day period
(23). A severe lupus flare was defined as an increase of 10
or more points in the disease activity score. Duration of
SLE was the time elapsed from SLE diagnosis until the
beginning of the study period.

Outcome Measures

Disease activity was assessed retrospectively by medical
chart review using the SLE disease activity index (maxi-
mum score, 105) (22) or a modified version of the index
(maximum score, 32) (24). A physician trained to ab-
stract data from medical records and who was uninvolved
in the regular care of the patients derived these indexes
from the clinical notes made by the treating physicians.
Abnormalities that were not mentioned in the medical
record were considered as not present and were scored as
zero. Activity was estimated during the premenopausal
and postmenopausal periods, as well as during the sec-
ond, third, and fourth years before and after menopause
as the mean (and maximum) SLE disease activity index
and modified disease activity index, the number of lupus
flares, and the number of severe lupus flares. A maximum
of 2 flares in a 12-month period was scored. We also de-
termined the number of visits to a rheumatologist’s of-
fice, visits to an emergency room, number of hospitaliza-
tions related and not related to SLE, use and dose of pred-
nisone, and use of chloroquine and immunosuppressant
medications.

Statistical Analysis
Continuous variables were compared premenopausal
and postmenopause using the Wilcoxon matched-pair

October 15, 2001

Table 1. Characteristics of the Sample

Number (%) or

Mean = SD
Clinical characteristics
Age (years) 537
Education (years) 95
Body mass index (kg/m?) 23.6 = 4.5
History of smoking 12 (40)
Age at menarche (years) 13+2
Age at menopause (years) 45+ 4
History of pregnancy 26 (87)
Number of pregnancies 4=*2
SLE characteristics
=4 criteria* 29 (97)
Number of criteria* 7%2
Age at onset (years) 32*9
Age at diagnosis (years) 34*9
Duration (years) 7+8
Length of follow-up (years) 7+*8

* Criteria of the American College of Rheumatology (21).
SLE = systemic lupus erythematosus.

signed-rank test. Categorical variables were analyzed us-
ing the chi-squared test or Fisher exact test. The analysis
of lupus flares was based on incidence-density rates using
patient-years of follow-up as the denominator. The inci-
dence-rate ratio was expressed as relative risk (RR) of
developing flares with 95% confidence intervals (CI). Sta-
tistical significance was set at P <0.05 (two-sided). Anal-
yses were performed using the STATA 5.0 computer pro-
gram (Stata Corporation, College Station, Texas).

RESULTS

The 30 women included in the study were a mean (= SD)
of 7.2 = 5.3 years from menopause (Table 1). They were
studied for a mean of 6.4 * 1.7 years (range, 4 to 8 years).
The mean premenopausal period was 3.3 * 0.9 years
(range, 2 to 4 years), and the mean postmenopausal pe-
riod was 3.2 = 0.9 years (range, 2 to 4 years). Thirteen
patients were seen during the fourth years before and
after menopause, 19 patients during the third years, and
all 30 patients during the second years.

SLE Activity

Mean disease activity was similar in the premenopausal
and postmenopausal periods, but maximum disease ac-
tivity was slightly, albeit significantly, greater in the pre-
menopausal period (Table 2). Most patients had rela-
tively mild disease. There were 55 disease flares during 98
patient-years in the premenopausal period, compared
with 40 flares during 93 patient-years in the postmeno-
pausal period (RR = 1.3;95% CI: 0.9 to 2.0). There were
17 severe flares in the premenopausal period, and 11 dur-

THE AMERICAN JOURNAL OF MEDICINE®  Volume 111 465
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ing the postmenopausal period (RR = 1.5;95% CI: 0.7 to
3.5). Twenty-seven (49%) of the premenopausal flares
and 22 (55%) of the postmenopausal flares prompted a
change in treatment (P = 0.57). When specific premeno-
pausal and postmenopausal years were compared, disease
activity was greater during the fourth year before meno-
pause than during the fourth year after menopause (Ta-
ble 2), but not for the other years.

The use of health services and medications showed no
difference during the premenopausal and postmeno-
pausal periods (Table 3). As with the measures of disease
activity, patients had more visits to a rheumatologist’s
office during the fourth premenopausal year (4.9 = 2.7)
than during the fourth postmenopausal year (3.2 * 2.3,
P = 0.03). No other differences were noted for year-to-
year comparisons.

DISCUSSION

We found that women with SLE had relatively mild dis-
ease activity during the premenopausal and postmeno-
pausal periods. There was a modest decrease in maxi-
mum disease activity after natural menopause, especially
when the disease activity in the fourth year before meno-
pause was compared with the fourth year after meno-
pause. These findings suggest that natural menopause has
amild protective effect on SLE activity, as has been found
following cyclophosphamide-induced ovarian failure
(17).

Although hypoestrogenemia is a consequence of both
induced and natural menopause, there are important dif-
ferences in these conditions. Whereas induced meno-
pause leads to a sudden decrease in circulating ovarian
steroids (both androgens and estrogens), there are incon-
sistent and gradual changes during the several years that
precede natural menopause (25). Throughout this meno-
pausal transition, serum concentrations of estradiol are
lower than in younger women (26). During the early
postmenopausal period, some women have ovarian folli-
cles that are capable of secreting estrogen, as well as have
declining concentrations of estrone, estradiol, and es-
trone sulfate that stabilize within 12 months after the last
menses (27). Studies suggest that 25% to 50% of women
have estrogen levels indicative of some follicular activity
during the first 6 to 12 months after the cessation of men-
ses (28,29), and approximately 10% of women will retain
estrogenic activity up to 10 years after menopause
(30,31). Given this gradual transition, the decrease in SLE
activity after natural menopause would not be as great as
that after induced menopause in women (17) or in ani-
mal models (11-13). Perhaps greater differences in SLE
activity would be observed if women before the initiation
of the menopausal transition were compared with those
who have a more advanced postmenopausal state.
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Table 2. Comparisons of Systemic Lupus Erythematosus (SLE) Activity 2, 3, and 4 Years before and after Menopause, and during the Premenopausal and Postmenopausal Periods

Years from Menopause*

+2

+3

+4

Value

(n = 30) Value Premenopausal Postmenopausal

Value

(n=19)

Value

(n =13)

Activity Measure

SLE disease activity index”

0.37
0.04

23*29
58 *5.1

23*23
7.9 6.0

0.92
0.62

24*27 16*18 026 1.8*x27 18=*28
39+39 0.20

59*6.1

0.03
0.04

1.9*£20 07=*1.5

50=*5.2

Mean

43*58 3.6*49

3.3

1.9 =

Maximum

Modified SLE disease activity index*

0.34
0.03
0.20
0.33

1.2+1.3
4.1*34

14*14
53*44

0.48

1.0+x14 09*1.2
29*+41 2.0=*27

0.33
0.24
0.68
0.69

0.10 1315 1.1 *£1.1
0.03

0.11
0.25

1.1*+x12 05=*=09

3.0*+3.2

Mean

0.05
1.0
0.73

3.7%£39 26*29

1.1 =18

Maximum

0.43
0.12

0.56
0.17

0.5

0.5

0.56
0.11

0.67
0.17

0.15

0.54
0.15

Any flare (rate per patient-year)
Severe flares (rate per patient-

0.13

0.10

year)
Patients who flared (n [%])

0.18

17 (57)

2 (13) 0.38 9 (47) 8 (42) 074  12(40) 11(37)  0.79 22 (73)

5(38)

* Negative numbers indicate before menopause; positive numbers indicate after menopause.

 From reference 22. Plus-minus values indicate mean * SD.
* From reference 24. Plus-minus values indicate mean *+ SD.
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Table 3. Use of Health Services and Medications in Patients with Systemic Lupus Erythematosus
during the Premenopausal and Postmenopausal Periods

Measurement Premenopausal Postmenopausal P Value
Number (%) or Mean *+ SD
Health services utilization
Rhematology visit 143+ 8.5 124+ 75 0.12
Emergency room visit 1.7 £2.6 1.8 £2.38 0.79
Hospitalization 0.1*0.3 0.1*03 1.00
Medication Use
Prednisone 25 (83) 21 (70) 0.36
Prednisone dose (mg) 8+ 10 7+8 0.15
Chloroquine 16 (53) 13 (43) 0.44
Azathioprine 9 (30) 7 (23) 0.56
6-Mercaptopurine 1(3) 0 1.00
Intravenous cyclophosphamide 2(7) 2(7) 1.00
Oral cyclophosphamide 3 (10) 3 (10) 1.00
Methotrexate 1(3) 0 1.00

Because disease activity was mild during the premeno-
pausal period, an additional decrease in clinical activity
would be difficult to detect with available instruments.
Thus, our results may be limited to premenopausal pa-
tients with mild disease. Indeed, women with SLE who
reach natural menopause are a select group. In our sam-
ple, they had a relatively late onset of disease and a pro-
longed course, factors that might be associated with
milder disease (32). Some patients with more severe dis-
ease do not reach natural menopause, either because of
premature mortality or the development of early meno-
pause induced by chemotherapy or immunologic dam-
age to the ovaries. Thus, the mildness of disease activity
during the premenopausal period might be due to factors
associated with reaching natural menopause, as well as
the hypoestrogenemia that occurs in the premenopausal
period.

Few studies have explored SLE activity in postmeno-
pausal patients. Mok et al. reported significantly fewer
flares (P = 0.03) and severe flares (P = 0.01) among pa-
tients with cyclophosphamide-induced ovarian failure
when compared with patients who were still menstruat-
ing, and concluded that ovarian failure with hypoestro-
genemia was protective against lupus flares (17).

Some limitations of the study need to be considered.
Age at menopause was defined retrospectively as the self-
reported date of the last menstrual period because this
information was not uniformly noted in medical records.
The reproducibility and validity of self-reported age at
menopause has wide variability, especially for natural
menopause (33-36). Among the 157 postmenopausal
SLE patients in our center, the reproducibility of this in-
formation was 62% within 1 year and 76% within 2 years
when women were reinterviewed 22 months after the ini-
tial questionnaire.

We assessed SLE activity retrospectively by chart re-
view. Two studies have reported that chart-based evalua-
tion is reasonably accurate, but tends to minimize activ-
ity, especially if the disease is mild or non-life-threaten-
ing (37,38). To the extent that disease activity was
underestimated (or wrongly estimated) to similar degrees
in the premenopausal and postmenopausal periods, this
would have biased our results toward finding no differ-
ence between the two periods. Moreover, the mean dis-
ease activity scores that we observed and the numbers of
flares were similar to those previously reported (23,37).
The lower incidence of flares reported by Mok et al. (17)
might be because they modified the disease activity score
to prevent overestimation of scores. Whether chart-de-
rived assessments can detect changes in disease activity is
unknown. We did not study the intrarater reliability of
the physician who performed the chart abstractions. Nev-
ertheless, disease activity assessment was identical during
the premenopausal and postmenopausal period.

We conclude that disease activity is mild and similar
during the premenopausal and postmenopausal periods
in women with SLE. There is a modest decrease in maxi-
mum disease activity after natural menopause.
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