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Abstract
THE EFFECTS OF PREGNANCY ON SYSTEMIC
LUPUS ERYTHEMATOSUS

by Julia Christensen

The safety of pregnaan for the woman with systemic lupus erythe-
matosus (SLE) ﬁas long been studied. Contrerrsy exists about the
occurrence of exacerbations during pregnancy and the effect these exacer-
‘bations will have on the basic disease process. The purpose of thié
study was to investigate the effect pregnancy would have in precipitating
exacerbation of disease activity. The investigation was carried out by
comparing two matched groups of women with SLE, one group pregnant and
the other group nonpregnant. The difference”in"occurrence of exacerba-
tioh among the three trimesters of»pregnancy and the preﬁregnancy, preg-
nanéy, and postpartum periods was also studied.

This nonexperimental descriptive case study used medical records
of six pregnant (the study group) and six nonpregnant (the control group)
women with SLE. The criteria for the sample selection was designed to
eliminate as many extraneous variables as possible. All patients who
met the sample criteria for the study group were included in the study.
The records were then survéyed for all who met the criteria for the con-
trol group. The control group was then matched to fhe study group
according to grade of disease activity; presence or absence of corti-
costeroid administration; agé, plus or minus five years. Each medical
record was reviewed for demographic data, past and present history of

disease activity, and medications being taken.



When the six pregnant women with SLE were compared with the six
nonpregnant SLE women, the occurrence of exacerbations was higher in the
nonpregnant group. This may point to the fact that pregnancy does not
alWays precipitate an exacerbation of disease activity. But because of
the limit;tions of uncontrolled variables, sample size, difficulty in
matching disease activity and length of time since original diagnosis,
and imbalance fn length of hospital records, generalization of this find-
iﬁg is impossible. |

-From the eight pregnancies reported, during pregnancy the only
two exacerbationé occurred during the third trimester, within six weeks
of delivery. It was also found that of the pfepregnanCy, pregnancy, and
postpartum periods, two éxacerbaﬁions occurred during postpartum, two
during pregnéncy, and'none during prepregnancy. These data suggest that
if pregnancy were undertaken by the women with SLE the risk of exacerba-
tion might>be greatest during the third trimester and postpartum. The
sample size of the present study, however, is too small to make such a

generalization.
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Chapter 1
THE PROBLEM

Introduction

- A Caucasian female, age 21, became pregnant for the second time.
The first child had been delivered without complication and the second
prégnancy was uneventful until approximately 35 weeks gestation, when
fever,“proteinuria, and acute pulmonary edema developed. While in the
coronary care unit on a ventilator, the mother delivered her second child.
Five days postpartum a diagnosis of systemic lupus erythematosus (SLE)
was made and steroid therapy was initiated. Her condition rapidly im-
proved and she was discharged one week later on 60 mg of prednisone daily.
A week later, at a clinic visit, her condition was so much improved that
prednisone therapy was reducéd to 15 mg daily. Two days later she was
readmitted with pulmonary edema and gram-négative septicemia. She expired

that day. ' .

Delineation of the Problem

Systemic lupus erythematosus is a chronic inflammatory disease of
unknown origin with deposition of immune complexes in several organs
(Zurier, Argyros, Urman, Warren, and Rothfield, 1977, p. 178). The
clinical manifestations vary widely as does the course of the disease.

In most cases the disease pursues a chronic, irregular cburse marked by

exacerbations and remissions. The relatively benign nature of the
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disease is demonstrated by a 10-year survival rate excéedihg 90 percent
(Fessell, 1974, p. 1027).

It was not until 1971, when the American Rheumatic Association
defined preliminary criteria for diagnosis of SLE, that there was any
uniformity in diagnosis. With the discovery of the lupﬁé erythematosus
cell in 1948 and of other serological data, early recognition and treat-
ment became possible. These récent discoveries coupled with a heightened
awareness of diagnosis might partially éxplain the increased incidence of
1:700 in women 15 to 65 yéars old and 1:245 in black women 15 to 65 years
 old. Clearly SLE has réplaced acﬁte rheﬁmatic fever as the gravest
rheumatic disease (Fessell, 1974, p. 1030).

Systemic lupus érythématosﬁs occurs four times more often in women
than it does in men (Rodnan, 1973; p. 39). Onset most frequently occurs
during the\period of ﬁenakché to the menopaﬁse, with peak onset during
the second decade (Estes and Larson, 1965, p. 308). Prevalence is there-
fore.greatest for womén dﬁring the reproductivé yéars.

A review of the literéture on the effects of pregnancy on SLE
yields contradictory findings. Some investigators say exacerbations
occur équally durihg both halves of pregnancy (McGee and Makowski, 1970,
p. 1010), others that tHey occur in the second half (Zurier, and Others,
1978, p. 179), and still others that they occur during the first part of
pregnancy (Friédﬁan and Rﬁthérford, 1956, p. 606). The majority of
articles show exacerbation the ru]é during postpartum, although in two
studiés postpértum‘éxacerbation was—minimal or nonéxistent (McGee and

Makowski, 1978; Fraga, Mintz, Orozco, and Orozco, 1974). This reduction



in postpartum exacerbation has‘béen attribﬁted to the use of corti-
costeroids througﬁout prégnancy and/or high dose régimens pfior to the
onset of labor.

Since SLE occurs most frequently in'womén during the reproductive
years, it would follow that qustions.cchErning safety of pregnancy would
frequently be aﬁked of thé nurse as thé patiént attempts to make decisions
about her reproducﬁive status. At present it is not clear what effect
pregnancy has on SLE. |

ILf a patient with SLE under good control and without evidence of
renal disease should become pregnant coﬁfdvher disease become,fatal?v
This question surfaces on examination of the litérature, where two
striking factors are‘reported: ffrst, from the surveyed literature the
reported maternal mortality ratés ranging from 0-40 percent, and second,
the number of women in which symptoms of the disease did not become
apparent until they were pregnant or during thé postpartum, 20.7 percent
according to Fraga (1974) and 33 percent according to Garsenstein (1962).
"1t appears that a Séem{ngly qﬁieScent disease process'may be activated

by pregnancy.

‘Research Questions

‘éecause of the limitations of sample sizé-and medical records
this study was descriptive {n natufe‘and was concerned with research
Aqﬁestions and their answers rathér than\WEth testing hypotheses. The
three questions were as follows:

1. What effect will pregnancy have in precipitating exacerbation



of disease activity in womén with SLE when théy are compared with a
similar group of nonpregnanﬁ women w.ith the dfsease?

2. Is there a difference in the occurrence of’;xacerbations of
SLE during the first, second, and third.trimestérs of pregnancy?

3. Is there a differencé in thé occurrence of exacerbations

during prepregnancy, pregnancy, and the postpartum period of the SLE

patient?

Conceptual Rationale

Systemic 1upds erythématosus is consideréd an autoimmune disease
characterized by an imba]ancé in thé immune system. Bursg dependent (B)
celi activity and antibody responses are éxcéssive. Thymus dependent (T)
cell activity or cell-mediated immunity is déprésséd. It appears that
antibody production or suppression is controlled by helper T cells or
suppressor T cells. Loss of suppressor T céll activity has been impli-
cated as an undérlying factor in pathogenésis'of autoimmune disease
(Krakauer, 1977, p. 56).

| During pregnancy mixing of fetal and maternal blood may occur if
placental blood vessels are torn during abortion or dﬁring late pregnancy.
But the most frequent mixing occurs with disruption of fetal placental
vessels during the third stage of labor (Willson, Beecham, and Carrington,
1975, p. 435).

It has been shown that prégnancy presents a new antigenic stimulus
to the mother in the form of incompatible paternal HLA-antigens. Lympho-

cytotoxic antibodies have been detected in 20 to 50 percent of pregnancies,’
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depending on parity. It is suspected thaf their incidence increases not
only with parity but with mﬁltiple paternity as compared to single
paternity (Harris and Lordon, 1976, p. 302).

If these statements aré true then an antigenic stimulus, such as
incompatible fetal antigens réleased during late pregnancy or delivery to
an already-abnorma]vimmune'system could precipitate ah exacerbation of
disease activity.

- |f pregnancy presents, as such, a serious threat to health
stability, patients could be informéd of such risks and be given alterna-
tive solutions to prégnancy. IF prégnancy is‘desired, careful observation
during pregnancy and postpartﬁm could bé plénned with emphasis on com-

pliance to a medical regimen.

Definition of Terms
The following terms are defined for the purposes of this study.

Systemic Lupus Erythematosus

A person presenting serially or simultaneously any four of the
14 preliminary criteria proposed by the American Rheumatism Association.

See Appendix E for a listing of criteria.

Disease‘Activity

The level of diseaseractivity classified by the following grades:
Grade 0. No systemic symptoms; no evidence of organ involvement.
Grade 1. One or two clinical manifestations which do not limit

activities of daily living, including employment.



Grade 2. Two or more clinical manifestations which limit the
patient in daily living, including employment.

Grade 3. Acute illness requiring hospitalization.

Exacerbation

An increase of disease activity by one or more grades.

Prepregnanqy

The six-week period immediately preceding conception.

Postgartum

The six-week period after termination of pregnancy.

Abortion
Termination of pregnancy before the end of the twentieth week,

either spontaneously or therapeutically.

Gravida

A1l pregnancies prior to the case being surveyed.

‘False-Positive Venereal Disease
Reséarch_Labcratoties (VDRL)

The presence of anticardiolipin antibodies in a patient with no
clinical or historical evidence of syphilis, and whose serum fluorescent
treponemal antibody abéorption test is negative (Beeson, McDermott, and

Wyngaarden, 1979, p. 514).

Anergy to Skin Tests

Reduced reactivity of the delayed-hypersensitivity skin testing
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to common antigehs such as tuberculin, mumps, streptokinase, and strepto-

dornase (Beeson, and Others, 1979, p. 150).

Antinuclear-Antibodies'(ANA)»

The presence of antibodies in nuclear material at any titer. A
positive test supports the diagnosis of SLE, and a negative test is strong

evidence against the diagnosis.

Lupus Erythematosus (LE) Cell

A traumatized leukocyte that releases nucleoprotein which reacts
with an 1gG antibody and is later phagocytized by the remaining viable
leukocytes. LE cells are present in 75 to 90 percent of patients with

SLE (Beeson, and Others, 1979; p. 178; Rodnan, 1973, p. 46).

Complement

Circulating'inactivé precursor proteins which, upén éctivation,
mediate and amplify thé inf}ammatory résponsé (Beeson, and Others, 1979,
p-. 135). Complement lévels aré low when diséase activity is present in
SLE and reflect actfvation and fixation of complement components by cir-
v culating immune complexes. Levéls of C3 are often measured in hospital
Iaboratoriés, althoygh tota] complement and CQ are preferred for follow-

ing progression of disease activity (Bulmash, 1978, p. 172).

Apgar
Evaluation and scoring of the five objective signs (heart rate,
respiratory effort, muscle tone, response to catheter in nostril, and

color) at 60 seconds and again at five minutes after complete birth of
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the infant. A total of 10 indicates an infant in the best possible con-

dition (Vaughan, McKay, and Nelson, 1975, p. 33L4).
‘Limitations

Limitations of the study were as follows:

1# Rating errors by the data researcher with either overrating
or underrating information.

2. Researcher bias.

3. Post-hoc error.

S

‘Nonrandom sampling.

(%2}

Small sample size.
Unidentified extraneous variables.

7. lIncomplete or inaccurate medical records.

Assumptions

The following assumptions weré considered true for the purposes
of this study. Some of thesé assumptions are chrently controversial,
and evidence méy exist that they are or are not true.

1. The possibility exists that pregnancy can precipitate the
onset'of initial clinical manifestations of SLE (Fraga, Mintz, Orozco,
and Orozco, 1974, p. 179).

2. Adminisfration of corticosteroids decreases the percentage
- of exacerbations during prégnancy and thé postpartum (Zurier, and Others,
1978, p. 179).

3. Incompatible fetal antigens released late in pregnancy or



delivery provide an antigenic stimulus for exacerbation of disease
activity.

L. Surveyed medical records are well documented and reliable.

Organization of Remainder of the Study

Chapter 1 is a general introduction to the study. Chapter 2
reviews the literature and related studies. Chapter 3 presents the re-
search method and the data colléction procedures which were used. Chap-
ter 4 presents and anélyzes the data. Chapter 5 gives conclusions and

recommendations.



Chapter 2
REVIEW OF LITERATURE

The reviewed literature has béén classified under two general
topics and will be presented in the following order: SLE and pregnancy,
wi th emphasis on exacerbations; and precipitating factors of exacerba-
/tibn. |

Systemic Lupus Erythematosus
‘and Pregnancy -

The earliest references to lupus and pregnancy appeared in the
literature in the 1950's. Donaldson first réported eight cases in 1952
and Friedman and Rutherford critically reviewed 29 cases in 1956. Between
1952 and 1971 a large number of studies wére written before uniform cri-
tevia for diagnosis were proposed. Consequently, it is difficult to sum-
marize and generalize findings bécause the studies have not separated
systemic disease from discoid, and bénign disease from either lupus
ﬁephritis or central nervous system manifestations. It is of interest to
note that the‘majority of studiés have been wr?ttén by obstetricians, and
criteria for differentiation of lupus are not mentioned. Currently, even
with the establishment of uniform criteria, the complexity of the disease
itself makes generalizations difficult.

Several studies aré Fréquently cited because of their large sample
sizes. Fraga reports 79 patients (Fraga, and Others, 1974, p. 294) and

Friedman reports 80 patients (Friedman and Rutherford, 1956, p. 603).

10
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The large sample size was used for. the calchlation of fertility potentiai,
nof for the course of SLE during prégnancy. In considering lupus and
. pregnancy, the researchers studied either a sﬁbgroup from the largg sample
or a small independent group. The sample sizes ranged from five to 36
patients except for 134 reported by Donaldson and deAlvarez (1962, p. 1464).

Another striking limitation of the eight studies reviewed is the
absence of control groups in all but two studies. Fraga (1974, p. 294)
utilized a cohtrol group, but it consisted of a comparable group of healthy
females. This type of control may havé beén hélpful,in comparing fertility
and fetal wastage rates, but for studying thé course of lupus during preg-
nancy it lacked the type of ré]ationship nécessary for comparison. Garsen-
stein utilized a 32-weék périod béfore conception and nine to 40 weeks
after delivery as control periods for éach pregnancy (Garsenstein, Pollack,
and Kark, 1962, p. 166).

In reference to the effects of prégnancy on SLEg the reviewed
literature identifiéd threé important points. First, the high rate of
initial onset of SLE occurred during pregnancy or postpartum periods.

Estes and Larson (1965, p. 309) reported 17 percent with initial onset,
Fraga (1974, p. 295) 20.7 percent, Garsénsteinv33 percent (1962, p. 166).
In Friedman's 29 patients with 24 pregnancies there were 13 cases of
initial onset (Friédman and‘Rcherford, 1956, p. 606). |If pregnancy pre-
cipitates onset of initial disease activity, the potential for exacerba-
tion during prégnancy may be equally in force.

Second, the reported occﬁrréncé of exacerbation during pregnancy

is contradictory, although recognition of postpartum exacerbation is
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unanimously agreed upon. In Friédman's report of 29 patients, of which
six had discoid lupus, thére wéré 18 exacérbations during pregnancy, 10
during the first trimester, seven during the second, and one during the
thirdftrimesfer.‘ Thére wéré 18 éxacérbations péstpartum plus eight cases
of initial-onset of disease activit&. The nﬁmber of remissions nearly
equa]éd the number of exacerbations during pregnancy. From these find-
ings he concluded that pregnancy did not alter the basic course of lupus
and that those patients whose disease pfogressed during pregnancy would
have experienced a progression despite thé prégnanCy. This may seem a
logical conclusion, but the absence of a contrél'group makes such state-
ments inconclusive (Friedman and Rﬁthérford, 1956) .

Donaldson and deAlvarez's study.concluded with results similar to
Friedman's. In this samplé of 105 patients (éxc]uding those with discoid
lupus) with 153 pregnancies, thé majority had:no change in their disease
status nor an improvement. Exacérbation occﬁrred in 24 cases during
pregnancy. During the postpartum period 59 cases showed no change in
disease activity, 21 cases improved, ana 48 has exacerbations. The re-
searchers felt that pregnancy does not aggravate the basic disease process
and that the high raﬁe of postpartum éxacerbation is related”to withdrawal
of 17-hydroxycorticosteroids elaborated as pregnancy advances (Donaldson
and deAlvarez, 1962). When one examinesxfhe,study desigh a question arises
about generalizing these findings, Of the 134 patients, including those
with discoid lupus, it is noted that for 112 the déta were obtained from a
questionnaire sent tokobstetricians and gynecologists. The seven-question

questionnaire asked general questions relating to pregnancy and disease
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activity without offering spécific objéctfve criteria. Data from medical
records were obtained fromonly 22 patients.

Estes and Larson found résults similar to those of the above
studies. A rétrOSpéctivé stﬁdy of 79 prégnanciés in 36 patients concluded
that pregnancy does not alter the course. of SLE in the maJor:ty of cases.
Exacerbatlons were assocrated with 18 pregnanc:es, none in the first tri-
mester, four in the second, three in the third, and 11 in the postpartum
period. They conclﬁded that prégnancy may be undertakén in the absence
of renal diséase or hypértén#ion without undue risk to the patient. They -
récomménd close observation into thé third month postpartum in view of
the tendency for postpartum éXacerbation (Estes and Larson, 1965).

Garsenstéin and othérs studied 33 pregnanciés in 21 patients. For
anélysis pregnancy was dividéd into two 20-weék périods and a third period
consisting of the first eight weeks postpartum. Two control periods con-
sistéd of 32 wéeks prior to concéption and from nine to 40 weeks after
, délivery. From thesé déta, the number of éxacérbétions and remissions
pér 100 wééks qf risk was calculatéd. Dﬁring the first 20 weeks the risk
of éxacérbation was thréé times as great as in the control periods. In
the sécohd 20 weéks the risk decreased to 1.7 times the control, but most
strikingly it incréaséd to seven during the postpartum period. Sixteen
patients wére treated with prédnisone throughout or for part of the preg-
nancy; whilé in 17 cases no prednisone Was'given. 0f the group that
received no prednfsoné»16,éxacérbations oncurréd during pregnancy and 11
in thé-first.éight wéeks postpartﬁm.. In thé 16 tréatéd cases only eight

exacerbations occurred during pregnancy and five postpartum. From these
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data the authors conc]udéd that pregnancy incréases the chances of
exacerbation of SLE, particﬁ]arly during the first half of pregnancy and
first efght weeks postpartﬁm. -Thése résﬁ]tS’are similar to those of
Friedman and Rutherford. Thé lattér concludéd thaf the postpartum de-
crease in-the serum lével of 17-hydroxycorticosteroids occufs too early
after pregnancy to be the solé explanation for the increased number of
exacerbations four to eight wééks after delivery. It was also concluded
that prednisone does decrease the rate of exacerbation (Garsenstein, and
Others, 1962).

McGee and Makowski studiéd 11 prégnancies in seven patients to
evaluate the effectiveness of therapeutic programs in the management of
SLE during pregnancy. Corticostéroids wéré uséd‘to contrpl symptoms
during prégnanéy. In addition, all patients treated wi{h ﬁorticosteroids
during pregnancy received a high dosé of oral and intravenous steroids
at the onset of labor; !ntravénoﬁs therapy was discontinued the first
postpartum day, th thé oral corticostéfoid was continued until three
weeks postpartﬁm and thén}gradually tapéred in accord with clinical and
laboratory data. ‘Fivé of the 11 pregnancies had no change in symptoms.
Exacérbations occurred in equal numbers during the first and second halves
of pregnancy. No maternal deaths and no postpartum exacerbations were
éhc0untered. The authors felt that these data suggest that high-dose
corticosteroid therapy during thé intrapartum period is effective in pre-
vénting pos tpartum gxacefbation (McGeé and Makowski, 1970).
| Simiiar réductions in postpartﬁm éxacerbations were reported by

Fraga and others (1974) and Zurier and others (1977). A retrospective
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study of 42 pregnancies iﬁ 20 patiénts by Fraga showed no exacerbations
during the first trimester, thréé during thé second, two during the third,
and two postpartum, for a 13.2 peréént.éxacerbation rate. Thirty-three
of the pregnancies were tréated with corticostefoids and nine were not.
In the nine who were not treatéd, two maternal deaths occurred. None of
the patients improved or had a remission. The aﬁthors' recommendation is
that pregnancy be permitted dﬁring a clinical remission or well-controlled
disease and that steroid thérapy bé Qti]izéd to reduce exacerbations
(Fraga, and Others, 1974).

Zurier and others retrospéctivelyﬂsurveyed 27 pregnancies in 13
patients and reported six exacerbations dﬁring.the second half of preg-
nancy and three during the postpartum period, for an 11.1 percent exacer-
bation rate. Nineteen of the 27 pregnancies were treated with various
doses of prednisone (5-60 mg/day) during pregnancy and 16 were treated
throughout the entire course of pregnancy (Zurier, and Others, 1978).
From these studies come contradictory conclusions about the occurrence
of exacerbations of SLE during pregnancy, although there appears to be a
‘definite increase in postpartum exacerbation.

The third point f]luminated in a review of the literature is the
fact that despite the number of exacerbations, maternal mortality rates
are not increased except for patjénts with lupus nephritis. In an
attempt to further différentiate the effects of pregnancy and lupus
nephritis, Bear studied six pregnancieé in five patienfs with quiescent
lupus nephritis. Proteinuria increaﬁed during fivevof the six cases,

with three progressing to heavy proteinuria without response to prednisone.
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Two patients with héavy proteinﬁria died within two years of delivery
despite prednisone and azathioprine therapy. The one patient with no
change in proteinuria received prednisone throﬁghout pregnancy, 15 mg/
’day. The author concluded that pregnancy deals a fﬁrther insult to renal
integrity with heavy and persiétent proteinuria (Bear, 1976). Similarly,
Estes found a progression of renal disease ering:pregnancy in all pa-
tients with lupus nephritis. Of 10 pregnancies associated with renal
disease, five pétiénts reverted to a prépregnancy state of renal disease,
thfee had a stabilization in renal disease, and two progressed to death
within one year of delivery (Estes and Larson, 1965, p. 316). McGee and
Makowski also noted a decrease in renal function despite corticosteroids
during pregnancy, but all cases imbroved after eight weeks postpartum
(1970, p. 1012). In Garéeﬁstein's study there were four maternal deéths,
19 percent. All four patients had lupus glomerﬁlonephritis. None were
treated with corticosteroids. The authors compared the number of deaths
in both the pregnant and the nonpregnant patients with 1upﬁs nephritis
and found no difference (Garsenstein, and Others, 1962, p. 168). In the
studies reviewed, the maternal mortality rate ranged from 0-40 percent

with the majority qf deaths from progression of lupus nephritis.

 Precipitating Factors of

"Exacerbation

The factors precipitating exacerbation of SLE during pregnancy
are unknown. Possible explanations could include the rapid decline in .
cortisol 1evels.fol]owing delivery and/or a hypersensitivity immune

response stimulated by paternal fetal antigens.
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In the literature reviewed in the previous section two references
discussed the relationship of exacerbation to 17-hydroxycorticosteroids
secreted during pregnancy. Donaldson and deAlvarez felt that the loss of
the suppressive effects of the corticoids postpértum could precipitate
the high incidence of postpartum and postabortal exacerbat ion (1962, p.
1468) . Garsenstein and others felt that the lack of 17-hydroxycorticoste-
vroids occurred too soon after delivery to account for the incidence of
exacerbation seen four to eight weeks after delivery (1962, p. 169).

Total plasma cortisol and cortisol-binding globulin levels in-
crease during pregnancy. Under normal conditions 90 percent of serum
cortisol is bound to a specific binding globulin, namely, the corti-
costeroid binding globulin (Brien and Dalrymple, 1976, p. 361). It is
the nonprotein bound or free cortisol that is thé metabolically-active
form of cortisol. Historically controversy has existed about the levels
of plasma bound and free cortisol dﬁring pregnancy. The recent litera-
ture reviewed all supported thé fact that nonprotein-bound cortisol
increases during pregnancy (Doe, Dickinson, Zinneman, and Seal, 1969, p.
760; Galvao-Teles and Burke, 1973, p. 738; Brien and Dalrymple, 1976, p.
362). Doe and'othérs notéd that .a cortisol-like aminoaciduria was
present in pregnancy and felt that clinical symptoms such as purplish-
striae, easy brﬁising, hypertension and fluid retention were consistent
with a mild cﬁshingoid state (1969, p. 764). Brieﬁ and Dalrymple,
measuring cortisol levels in 23 pregnant women at four-week intervals
dﬁrihg pregnancy and six wéeks postpartum, found that total plasma

cortisol and free cortisol were significantly elevated by 12 to 15 weeks

N



18
of gestation and continued to rise throughodt pregnancy. Bound cortisol
was significantly elevated by 12 to 15 weeks , peaked at 20 to 23 weeks,
and fefl slowly thereafter until term (1976, pp. 362-363). None of the
studies measured cortisol levels on a daily basfs postpartum to deter-
mine the fall of plasma cortisol. Gemzell measured the level of 17-
hydroxycorticosteroids six days after de]ivéry and found them within
normal range (1953, p. 901). Brien and Dalrymple measured cortisol
levels at six weeks postpartum and found all parameters at nonpregnant
levels (1976, p. 363). The fall of plasma cortisol postpartum with a
resultant loss of anti-inflammatory and immﬁnosuppressive effects may
contribute to exacerbation. '

Lack of rejection of a fetﬂs which possesses both maternal and
paiernal genes is an enigma to those stﬁdying the immunology of pregnancy.
The fact that maternal sensitization does occur in response to fetal
xantigens can be démonstratéd by varioﬁs laboratory methods. Terasaki,
Mickey, Yamazaki, and Vredevoe démonstrated maternal sensitization by
measuring lymphocytotoxic antibodies. They foﬁnd 16.7 percent of women
after one pregnancy developed cytotoxic antibodies, 23.6 percent after
two, 36 percent after three, and 44.5 percent after four. Around the
fourth prégnant a plateaﬁ was reached (1970, pp. 539-440). In studying
85 primiparous mothers Thilikainen, Schroder, and de le Chapelle found
22 percent developed cytotoxic antibodies to paternally derived antigens
(1974, p. 356).

Anothér laboratory method uti]ized to evaluate the cell-mediated

immunological response to fetal antigens was the assay of the macrophage
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migration inhibitory factor, which is elaborated from sensitized lympho-
cytes. The serum of five of 10 pregnant patients with differing parity
produced a migrafion.inhibition factor when it was incubated in the
pfesence of their infants' lTymphocytes. All five of the mothers whose
lymphocytes were sensitized to those of their infants had been pregnant .
three or more times (Rocklin, Zuckerman, Alpert, and David, 1973, pp.
130~131).. In a similar study of fivé mothérs with three or more preg-
nancies, lymphocytes produced migration inhibition factor in three of
five mothers in the third trimester and five of five mothers in the post-
partum. The migration inhibition factor was produced only in the presencé
of homologous pregnant plasma; when autologous plasma was utilized no
migration inhibition factor was producéd. This sﬁggests that maternal
sensitivity to paternal antigéns is blocked by some factor in autologous
maternal plasma (Pence, Petty, and Rocklin, 1975, p. 526).

These stﬁdies sﬁpport the fact that maternal xwsensitization to
paternal fetal antigens does occur. Since the presence of antibodies
increases with parity one wonders if maximum antigénic stimulus occurs
immediately prior to or dﬁring labor whén fétal and maternal blood mix
as separation of placenta from Qtérus occﬁrs (Willson, and Others, ]975,
p. 435).

Systemic lupus erythematosus is a disease in which the regulation
of immﬁne response is abnormal. An antigenic stimulus in the form of
paternal fetal antigens delivered to the maternal circulation during labor

could precipitate exacerbation of disease activity.



Chapter 3
METHODOLOGY

The nonexperimental case study method.was used in this study.
Data were obtained from the medical records of 12 patients from two hos-

pitals. The records were surveyed between May, 1979, and June, 1979.

Selection of Sample

| The target population for thé stﬁdy included SLE women hospital-
ized for pregnandy, where pregnancy occurred after the initial diagnosis
of SLE, and/or evaluation of disease activity. Medical records from one
500-bed university medical centervand one 250-bed county hospital were

reviewed from the years 1968 to 1978.

Criteria for Selectioh of Sample

Pafients were ‘included in the study if they‘met the following
~general criteria:

1. Female.

2. Age 16 througﬁ ks,

3. SLE diagnosed acc§rding to American Rheumatism Association
criteria (see Appendix E). |

Patients in Group A, the studyvéroup, met the following addi;
tional criteria (at least four patients required):

1. Documented history of pregnancy past 16 weeks gestation.

2. Diagnosis of SLE prior to pregnancy.

20
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Patients in Group B, the control group, met the additional
crfteria of no history of pregnancy (at least four patients required).
All patients who met the sample criteria. for Group A were in-
cluded in the study sample. The records were then surveyed for all who
met the criteria for Group B. Group B was then matched to Group A
acéétding to grade OF‘disease activity, presence or absence of corti-
ﬁosteroid administration, age plus or minus five years. The time period
used for comparison was a period of relative disease stability prior to

the surveyed pregnancy for Group A and prior to exacerbation in Group B.

Uncontrol]ed Variables

Variables that may have existed and affected the study include
the following:

1. Incorrect diagnosis of SLE, despite utilization of diagnostic
criteria. |

2. Incorrect or incomplete medical records.

3. Patient noncomp]iancé to medfcal regime.

L. 11lnesses other than those associated with SLE.

5. Additional medical/social history pertinent to the case.

6. Length of medical record available.

“"Collection of Data

After sample selection each medical record was reviewed by means
of a data extraction checklist (see Appendix F). In each case the entire
medical record was reviewed for pertinent data, often far in excess of

that required from the checklist. Data were reviewed by a single researcher.



22

Data-Gathering Tool

Information collected by the data-gathering tool consisted of
demographic data; past history of disease activitf as to American Rheuma-
tism Association criteria; prepregnancy, pregnancy, and postpartum periods;
mgdication being taken.

Prior to utilization of this too!, a pretest was performed. When
the information obtained by the researcher was compared with that of
aﬁother person the results were similar. |In using the tool it was felt

the information obtained was the minimum, basic information required.

Statistica]'Analysis

The data cqllected wére examined in é descriptive approach.
This method of analysis was felt to be most appropriate for this study
because of the severe limitation of sample size, sole bti]ization of
medical rgcords for data co]lection, the retrospective nature of the

study, and the severe limitations of the uncontrolled variables.

-~

Limitations

In addition_to the limitations described in Chapter 1 the fol-
lpwing limitations became apparent'as thé stﬁdy progressed:

1. No uniform point was set for beginning data collection in
relation to disease process, diagno;is,;or delivery.

2. The 1eﬁgth of time over which survey data were available did

not compare between groups, one week shortest time and six years, four
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months longest. In all but one of the pregnant group only months were
surveyed. Thus, comparisons between the groﬁp of patients who were
pregnant and those who had never been pregnant were not possible although
originally intended. |

3. The two groﬁps weré not adéquately matched. This may have
béen.due in part to fhe vague criteria for grading disease activity uséd

in this study.



Chapter 4
PRESENTATION OF FINDINGS

The majof purpose of this study was to discover whether or not
pregnancy precipitated exacerbation of disease activity in six women with
dfégnosed SLE. The two subsidiary purposes were to find out (1) whether
there is a difference in the occﬁrrence of exacerbations‘of SLE during
the first, second, and third trimesters of pregnancy and‘(2) whether there
is é difference in the occurrence of exacerbations during prepregnancy,

pregnancy, and the postpartum periods of the SLE patient.

Descriptive Data

Demographic Data

The sample of 12 women with SLE consisted of six wémen who had
never been pregnant and six who became pregnant between the time the
original diagnosis was made and the timé of the survey. The racial
characteristics were similar in each groﬁp; the total group consisted of
four Caucasians, six Mexican-Americans, and two . Blacks. Ages ranged from
18 through 29. The two groﬁps wéré matched on age, plus or minus five
years; presence or absence of corticosteroid administration; grade of
disease activity. The period prior to the sﬁrveyed pregnancy for Group A °
and prior to exacerbation.for Group B was used for comparison. Because
of the multiple exacerbations in all but two cases in Group B, the first
stable time after the first recorded éxacerbation was used for reference.

Table 1 compares these data.

24
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Case Studies of Pregnant Group

In the sample of six pregnant women there was a total of eight
pregnancies. Table 2 summarizes the reproductive history prior to the

surveyed pregnancies.

Case A. At age 16, this Caucasian‘fémale first had symptoms of
éLE, which incldded‘migratory arthralgias, afternoon and evening fevers,
bilateral subcésta1 pain, and blotchy skin eruptions over the cheek bones.
The ANA and LE cell'tests were positive, each on three occasions. The
sedimentation rate was elevated bﬁt the creatininé clearance and VDRL were
normal. Symptoms weré controlléd withb20 to 40 mg of prednisone daily,
although symptoms recurfed with attehpts to reducé‘the dosage.

One month after this initial diagnosis she was rehospitalized for
fever, pleuritic chest pain, and bldod cﬁltﬁrés positive for alpha strep-
tdcoccus._ Treatment inclddéd antibiotics, imﬁran 75 mg daily and large
doﬁes of prednisone from 60 to 120 mg daily; Aftér one month she was
discharged on 45 mg of prédhisone and 75 mg of lmﬁran daily. She con-
tinued to take these medications over the héxt two and one-half years,
although the prednisone was slowly reduced despite episodic arthralgias,
pleuritic pain, and myalgias. Dﬁring this time-shé married and became
pregnant for the first timé, déspite»an intrauterine device. She chose
to continue the pregnancy regardless of medical advice, and the Imuran
was sﬁbséquent!y.réduced at five months and discontinued at seven months.
At 34 and 36 weeks gestation shé went into labor prematurely and deliveredv

a male child weighing 5 pounds, 5 ounces with no anomalies, but an apgar
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of 1/7. The‘child'dfed fhrée days af£er birth. The exact cause of death =
was unknown. No postmortem examination régults were recordéa on the
chart.

NovSymptoms of exacerbation were noted during the pregnancy,
delivery, or postpartum excepf for stiffness of joints, fevgr, and
malaise several &ays prior to dé]ivery. While insiabof.and the imme-
diate postpartum period she réCeived 100 mg of Solu-cortef, two 100 mg
doses of cortisone acetate, and two 20 mg doses of prednisone.

One week following discharge the prednisone was tapefed of f with
no flare of symptoms. Five months aftér de]ivery shé was working part-
time, asymptomatic, and off all medicatioﬁ, and ANA and LE cell tests
were negative. R

At age 20, dﬁring this asymptomatic period; shé became pregnant
for the second time. She rémainéd asymptomatic throﬁgh the pregnancy |
and delivered a full-term male child weighing 7 pounds, 6 ounces, with
an apgar of 9/10; no anomaliés were noted. No medication was given dur-
ing labor or postpartﬁm, and she rémainéd symptom freé.

| She became pregnant for thé third time at age 22. During preg-
nancy and delivery ﬁo manifestations of disease activity were noted; and
she delivered a fdl]—term female wéighing 7 pohnds, 11 ounces with an
apgar of 9/10. Six wéeks-postpartﬁm she noted the onéet of joint stiff;
ness, which was sﬁccessfully controlled with éspirin. No other clinical
manifestations of disease activity wére néted at this time; her sedimen-
tation rate was normal, thé ANA was positive. Three months later joint

pains continued, but no other symptoms occurred.
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Case B. At age 16, this Mexican-American female was diagnosed
as having SLE. Clinical manifestations included hemolytic anémia, Coombs
positive, a negative LE céi] test, a false-positive VDRL and a positive
ANA, arthralgias. Eight months later she became pregnant for the first
time. Hemolytic anemia persisted ddring'pregnanty, for which she re-
ceived 10 mg of,prednfsone daily Qntil the week before delivery, when it‘
waé increased to 15 mg because of a drop in hémoglobin. During the last
trimeéter she had 1+ to 2+ edema, a trace of albumin in the urine a week
prior to delivery, and a normal blood pressuré. While in labor she had
a grand mal seizure. Her blood pressﬁre was. 148/100 and there was a trace
of urine proteiq and litﬁle edema. It waS‘quéstionéd whether the seizure
was related to toxemia of pregnancy or to SLE. Treatment included mag-
nesium sulfate, Dilantin, Aldomet, phenobarbital, and high dose corti-
costeroids: one dose of 100 mg of Solu-cortef, two doses of 50 mg
Depo-medrol, and 20 to 40 mg of prédnisoné daily. Prior to delivery she
‘.also‘deveIOped grdss hematuria with ﬁrinalysis negative for bacteria.
Within ten days the red blood cell count in the urine dropped from 250 to
50'and then to‘3 prior to discﬁarge. “Areas of erythema were also noted
about the knees.
- A spinal and mid-forceps delivery was necessary because of a
secondary arrest of-labor. A viablé male child waé delivered weighing
8 pounds,. 5 oﬁnces at 37 weeks gestation with an apgar score of 3/7. No
anomalies weré noted. Blood loss dﬁring delivery was estimated at 1200
ml due to secondary Qterine dystocia. Tréatment included two Qnits of

blood and plasmanate.
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During the postpartum period hospitalization was extended because
of extreme lethargy, fevers, subcostal chest pain, a low hemogiobin, for
which she received more blood, and a high bacteria count in the urine.
Laboratory findings included a positive ANA and‘false—positive VDRL; ele-
vated white blood count; negative LE cell test; 1.3 gm protein in a 24-hour
urine test, and hemoglobin ranging from 7.6 to 8.3 gm. Her serum creati-
nine was normal, the reticﬁlocyte coﬁnf 12.5. At discharge she was feeling
well, éfebri]e, and taking 20 mg prednisone daily. During the next three
months she felt well but had episodic joint pains and a pale maalar rash;
prednisone was redﬂced to 15 mg daily. Seven months after delivery she

had a voluntary laparoscopic tubal sterilization.

Case C. This Mexican-American female was first diagnosed as
having SLE at the age of 15, reportedly because of swelling of her knee
and ankle and a false-positive VDRL. No treatment was prescribed until
the age of 19, when she became pregnant, developed pneuhonia, and was
hoépita]ized for gross pulmonary hemorrhages. This hospitalization was
complicated by a tracheostomy and a gastrectomy. Laboratory data at the
tfme included false-positive VDRL, hemo]ytic anémia, Coombs positive,
elevated sedimentation rate, ANA and complement within normal limits. She
also had ﬁephritis reqﬁiring dialysis for a time and ﬁnderﬁent a kidney
biopsy which showed diffﬁsé proliferative g]omsrulonephritis.

By the age of‘26 she became pregnant for the seventh time. Her
reprodﬁctivé history prior to this current pregnancy had included one
full-term child, given away for adoption; oné spontaneous abortion; three

therapeutic abortions performed in anticipation of exacerbation, which
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occurred anyway; and one pfeméture delivery,4sfillborn. She had a strong
desire to have a child,»so with this seventh. pregnancy medical help was
not sought until after the fifth period was missed and abortion was out
of the question. Throughout the pregnancy she,femained on 17.5 mg of
prednisone daily, plus Choledyl,bActifed, and vitamins. She had had a
history of proteinuria, less tﬁan one gram ﬁerZQ hoﬁrs, ever since her
hOSpitalization‘atvage'19. This proteinuria continued throughout the
pregnancy with some untreated, mild hypérténsion. During the third tri-
mester the creatine clearance dropped from 80 ml per minute to 50 ml per
minute,‘while the serum blood ﬁrea nitrogen and creatinine remained nor-
mal. She was hospitalized at this time to assess renal Fuqction and
because a B-scan showed the child to be 32 tofBé'wéeks gestation, al-
though by dates it Waé 39 weeks. A répeat cféatinine clearance was
reported at 84 ml per minute. The following day she spontaneously went
into labor and delivered a viable male child weighing 3 pounds, 15
ounces with an apgar of 7/9 and no anomaliés. During labor and immedi-
ately postpartum her blood pressure was elevated, 140/100 to 130/120, and
treated with Apréso]ine. Durfng labor she was also given 50 mg of Solu-
cortef fn addition to her regular daily dose_bf 17.5 mg of prednisone.
LaSoratory results duriﬁg de?ivgry inciuded false-positive VDRL, negative
ANA, complément 3 nofmal, total complemént'anduéomplement L below normal.

The déy following delivery she had a voluntary tubal ligation.
Three days later she was discharged on 17.5 mg of prednisone daily.
Throughout pregnancy and delivéry she had no clinical symptoms of disease

activity aside from'the laboratory data already mentioned.
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The fourth day after discharge she‘began héving manifestations
of disease activity incluaing fever and chills; malaise; unawareness of
her surroundings; paroxysms of cough, which became progressively worse
and caused dehisence éf the incisional wound; vomiting; joint paint. She
was readmitted 12 days after the previéus discharge. Labératory data at
fhis.time included falsefpositive VDRL, negative ANA, hemoglobin 7.4 gm,
Coombs positive (2+ direct); Westergren sediméntation rate 146; anergy tb
skin tests; complement 3 normal. Treatment included 40 mg of Solumedrol
and 45 to 60 mg of prednisone daily. Shé remained in the hospital only
five days, leaving prematurely becaﬁse there was no one to look after her

child. At discharge a low-grade temperature and cough continued. She

was discharged on 40 mg of prednisone. No follow-up visit is recorded.

Case D. At age 24 this Mexican-Amer{can female was diagnosed as
having SLE with initial major symptoms involving Raynaud's phenomenon of
the hands. Symptdms weré sbécessfﬁlly tréated,with corticosteroids and
dibenzyline regimen. Two yéars later, oné month after fhe birth of her
fifth child; she was rehospitalized with féver, migratbry arthralgias,
night sweafs, subcostal chest pain, and anterior chest pain. Laboratory
results at the time showed léukOpenia, false-positive VDQL, and negative
LE cell épd ANA tests. The néxt yéar tﬁé Raynaﬁd's phénomenon progressed,
necessitating a right and léft cervical sympéthectomy.

At the age of 29 she becamé prégnant for the sixth time. Repro-
ductive histor? inc]ﬁded four fﬁll-térm deliveries and one spontaneous
abortion. During pregnancy no corticosteroids wéfe taken, only iron and

vitamins. She was asymptomatic until approximately two weeks prior to
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delivery, when she complained of chest pain anq the hemoglobin dropped
to 10.3. At 39 weeks gestation she delivered a 6 pound, 7 ounce female
with an apgar of 7/8. First-stage labor was complicated by meconium
stain. Two days following delivery she had an elective tubal ligation.
Hemoglobin remained low, 9.2, at discharge. No other symptoms were noted.

| An isolatea clinical entry one year later stated that Raynaud's
had progressed, involving the legs bilatéra]]y. She was limited to
walking only two blocks before sevére pain oécﬁrred. Laboratory data
included a positive ANA test, a negative LE cell, and positive rheumatofd

factor 1:10.

Case E. This 26-year-old Mexican American had one prenatal visit,
at approximately five months gestation, prior to delivery of a viable
b-pound, hi-ounce female with an apgar of 7/9. Estimated date of concep-
tion was unknown, but the child was considered premature.

Disease ac;ivity dated back nine years, when diagnosis of rheu;a-
toid arthritis had been made and treatment of salicylates and gold therapy
instituted. Approximately one year prior to pregnancy she had an acute‘
flare of disease activity, was hospitalized, and diagnosed as having SLE.

Major clinical symptoms included neuropathy and myopathy. Medi-
cations taken during pregnancy inclﬁdéd 25 mg of'predniséne twice daily,
Dilantin, vitamins, and iron. On the delivery day and first postpartum
day the dosage of prednisone was increased to 80 mg, then‘reduced to 40
mg at discharge. Laboratory resﬁits at the time of delivery included
normal complement 3, ANA, VDRL, and hemoglobin. During the three-day
hospitalization she remained asymptomatic. No follow-up record was

available.
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Case F. For this Capcasiah female diagnosis of SLE was made at
age 14 with initial syﬁptoms includfng butterfly rash, edema associated
with renal disease, and blood tests (records not availéble). She had
had no prescribed treatment and had remained asymptomatic except for a
butterfly- rash.

She became pregnant for 'the firsf time at age 20. Prior to deli-
very she had one 'prenatal visit at abproximatély‘two months gestation.
At an estimated 5% to 6 months gestation she began feeling tired with pro-
gressive weakness and dizziness, plps»shortness of breath on exertion.
This progressed over several weeks until after she had sﬁffered with
fevers to 104? and alterations in consciousness her family had her ad-
mitted to the hospital. One wéek priof to admission was the last time
she reported fetal motion. On admission thé'laboratory tests yielded
the following results: hemoglobin 4 gms; positive Coombs test, both
direct and indirect measurements; félse—positive VDRL; and positive ANA .
and LE cell. She was transfused with six.units of packed red blood cells
and begun on Decadron, totaling 24 mg in 24 hours, and thereafter 60 mg of
prednisone daily. She improved symptomatically but signed out of the
hospital against medical advice because of financial problems. She was
readmi tted at anothér institution. By dates she wa§ approximately 31
weeks gestation but only 18 weeks by size. After three days she spon-
taneously delivered a macerated male fetus with no external malformations
but with extensive placental infarction.

Two days prior to délivéry the pfédnisone was discontinued.

Laboratory data at the second institution included negative Coombs and
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ANA tests, and a Fa]se—positive VDRL. The day following delivery she
was asymptomatic and therefore discharged. No further record was avail-
able.

A summary of fetal outcome is presented in Table 3. A summary
of the number of exacerbations occurring during the first, second, and
third trimesters is presented in Table 4.  In Case F the determination
of the occurrence of exacerbations is questionable since this patient
was reported to be 31 weeks by gestation but only 18 weeks by size.
TableYS summarizes the number of exacerbations occurring in the pre-
pregnancy, pregnancy, and postpartum periods. In Case B it is assumed
the exacerbation occurred prior to delivery and continued into the post-

partum.

Case Studies of Nonpregnant Group

Case G. At the age of 23 this Black female was first diagnosed
as having SLE. Initial manifestations included fever, precordial chest
pain, myalgia, arthralgia, fatigue, anorexia with we}ght loss. Labora-
tory data showed a marked elevation in the sedimentation rate, a negative
VDRL, a positive ANA, no LE cells in fhree sanples, hypergammaglobulinemia,
rheumatoid factor 1:640, 24-hour urine protein of 520 mg. Symptoms were
treated with salicylates, 12 tablets daily. After discharge the joint
pains continued and some dyspnea was noted on exertion. Thirteen days
after dischafge she was readmitted with high fever and chest pain that
was worse on inspiration and lying down. Chest x=ray showed an enlarging

heart and mild diffuse infiltrates on the lungs bilateraliy, Hemoglobin
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Table 4

Summary of Exacerbations During Pregnancy
According to Trimester

. Trimester
Patient First Second Third
A-1
A-2
A3 .
B X
c
D
E
F X
Table 5

Summary of Exacerbations According to Prepregnancy,
Pregnancy, and Postpartum Periods

Patient Prepregnancy Pfegnahcy Postpartum

A-1 |

A-2
A-3 X

B X

c X

D

E

F X

37



38
was 7.7 gm, sedimentation rate was 59. She was started on 60 mg of
prednisone daily with rapid improvement of symptoms.

Clinical records were available for the next seven months.

During this time she was asymptomatic except for an oﬁcasional report
of chest pain; prednisone was slowly tapered to 10 mg every other day.
For the next three years she received medical care at another institu-
tion, receiving varyingidosagés of prednisone and being admitted to a
hospital once for pancreatitis.

On retﬁrn to the clinic she reported taking 5 mg of prednisone
every one or two weeks, depending on her symptomé. At this time all
prednisone was discontinued.. During thé next 15 months she experienced
epfsodes of chest pain which were partially controlled by Ascriptin. At
the end of this time she was admitted again for chest pain, fever, and
arthralgias. Antinuclear antibody was 4+ at 1:16 dilution, sedimentation
rate 46, total complement low; echocardiogram showed no evidence of peri-
carditis. The treatment inclﬁded 500 mg and 250 mg of Solu-medrol
followed by 60 mg of prednisoné daily, tapered to 40 mg daily at dis-
charge, and ArtHrOpan.

Chest pain waxed and waned during the next several months, with
prednisoné dosage ranging from 10 to 45 mg daily. Six months after the
last discharge she was admitted again with arthralgia, fatigue, alopecia,
pruritic macular rash, and subcostal and precordial chest pain. Treat-
ment consisted of 80 mg of prednisoné taperéd to 40 mg at discharge plus
Arthropan. Two weéks after discharge she was readmitted with changes in

mentation and incoherent speech. Temperature was 103°F, axillary; the
P p )
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sedimentation rate; 66; blood urea nitrogen, 40; urinalysis granular and
hyaline casts; no urine output since admission. She was given 1 gm of
Solumedrol for thfee consecutive days. On the third hospital day she
developed a réspiratory arrest and was intﬁbated; a cardiac arrest fol-

lowed and she expired.

¢

Case H. At age 27 tHis Caucasian female first had symptoms of
SLE with intermittent arthralgias, fever, fatigue and anemia. Six months
fater she was hQSpitali?ed for joint pains, fevér-and night sweats; a
diagnosis of SLE was made. Laboratory resblts at the time yielded the
folléwing results: positive ANA and LEYCell,.rheﬁmatoid factor 1:1280,
low serum complement, hypergammaglubulinemia, slightly elevated blood
urea‘nitrbgen, cfeatinine clearance 53 ml per minute; leukopenia; and
2h-hour urine protein 60 mg. It was felt sHe most likely had focal pro-
liferative nephritis, not nephrotic. Treatment consisted of 40 mg of |
prednisone daily and Pefsistin; which rapidly relieved her symptoms.

Several weeks after discharge,»whifé continuing to take 40 mg of
prednisone daily, she bégan having a récﬁrréncé of symptoms, so the
prédnisone_was increésed to 80 mg every other day. The first day off
the medication she became confﬁsed, wéak, and febrile, and complained of
leg pains. She was reédmitted approximately éne month after the previous
discharge. During hospitalization shé had a spiking of température to
103.8%F; pleuritic chest pain; spontaneous pneumothorax, chest tube
placement; macﬁlar hemorrhagé in thé left eye, séa]ed with laser beam;
oral ulcers; a paranoid réaction with'dépression; staph aureus coagulase

positive septicemia; hemolytic anemia. Treatment included prednisone in
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various dosagés_up to 100 mg daily and then decreased progressively to
30 mg daily ét discﬁarge,

One month after dfscharge she was réadmitfed for incision and
drainage of an abscess in the buttocks from previous injection sites.
She is an’ elementary school teacher and taught full time the next year.
Clinical records during the néxt eight months state that she was doi;g
well with 15 to 20 mg of prednisone daily, with only occasional joint
pains. |

Nine'months-affer the last hospitalization for exacerbation she
was readmitted with complaints of nausea, fever, night sweats, back and
leg pains. She was found to have a urinary tract infection; ANA and LE
cell were positive. The fourth day of hospitalization she signed oﬁt
against medical advice on 30 mg of prednisone daily and promptly re-
turned to work despite fever and urinary tract infection. One month
after leaving the hospital she was readmitted with fever, arthralgia,
intermittent pleuritic pains. Symptoms were. treated with large doses
\of»steroids up to 200 mg daily and tapéred to.20 mg daily at discharge.
Also 50 mg of Cytoxan daily was initiated. The ANA remained positive,
creatinine clearance varied from 52 mi pef minute to 87 ml per minute,
LE éel] was negative, and blood cultures positive for stabh aureus

coagulase. No further records were available.

Case |. At the age of 20, this Mexican-American female was
diagnosed as having SLE, primarily because of an erythematous rash,
arthralgias, feVer, and a positive ANA. During the next year she worked

in a factory until she deve1opeﬂ a rash involving the face, chest, and
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abdomen, which was treafed with 60 mg of prednisone daily. Three months
later she was admitted to a hospital with a deterioration in mental
status, violent behavior, disorientation, joint pains, headache, dizzi-
'ness, and continuéd rash. The-prednisone.was reduced to 15-20 mg to
rule out steroid psychosis. At this time all neurological testing was
normal, but the sedimentation rate was efévatéd.4 Mentation gradually
cleared on 15 mg of prédnisone daily. Steroid challenge accentuated her
psychosis, so it was felt to be primary in natﬁre. She was transferred
to a psyéhiatric’unit, where she was stabilized on Haldol and Cogentin.
Depression continued. She was discharged two months later on 15 mg bf
predniséne’every other déy.

Clinic records over the_ next year-and-a¥half show. she was stable
on 20 to 30 mg of prednisone taken every other day. The ANA remained
positive, complement low, sédimentation rate elevated. Episodic joint
pains and nervousness continued. She was unable to do her regular work

but did voluﬁteer work.

Lase J. This Mexican-American female had a history of seizures
beginning at age 10. From 15 to age 21 §he had no seizures, the epi-
sodes being well controlled on Mysoline. At age 21 she began having
jofnt pains, fever, fatigue, diffuse Eair loss, and malaise. These
symptoms persfsted, andvsix months later shé was‘hospitalized. Clinical
manifestations.inclﬁdéd blurred vision, which by history developed over
the last two months, andwas,intéﬁmittent in nature; diplopia; mild head-
aches; shingles. Pertinent laboratory data included anti-DNA 12.8;

pOSItive ANA; sedimentation rate markedly elevated; urinalysis normal;
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negative VDRL;‘anergy to skin tests; creatinine clearance 90 ml per minute.
Renal biopsy showed lupus nephritis, focal in nature, with‘membranes
spared. Ophthalmologic tests showed optic‘atrophylsecondary to SLE be-
cause of the following symptoms: papi]]édéma,‘visual fields consistent
with increased blind spot, intermittent exotropia, mild proptosis. She
was treated with Decadron for several days and then 120 mg of prednisone
which was decreased to 80 mg daily at discharge.

During the next two months headaches, féver, blurred vision énd
tiredness continued. She was readmitted because of a seizure, chest
pain, and flashing black and yellow lights in hér eyes. Chest x-ray
showed a small pleural effﬁsion and an Q]trasonic cardiogram, a small to
moderate pericardial effusion. Prednisoné was increased to 120 mg for
four days and then decreased to 80 mg daily. Dilantin and phenobarbital
were also initiated. During the next two months she improved although
joint pains and rash continued; prednisone was redﬁced to 50 mg daily.

She was briefly readmitted after two months for gastroenteritis.
After discharge her condition improved with a subsequent reduction in
prednisone. Three months later while vacationing, her anticonvulsant
medications were changed. One month later, after returning home, she
was admitted with uncontrqlled seizures. She was given a 100 mg dose of
prednisone, which was taperéd to 40 mg at discharge. Antinuclear anti- \
body remained positive, creatinine clearance normal. Clinic records for
the next two years showed disease activity Fairiy étable with occasional
joint pains or rash. The major problem had been'hér loss of vision,
which progressed ﬁnti] she is now legally blind. - She does not work.

Prednisone is maintained at 30 mg every other day.
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Case K. At age 17 this Caucasian female was diagnosed as having
SLE on the basis of a skin rash and joint pains. Treatment included 15
mg of prednisone daily, which shé continﬁed.for eight years.

At 25 she was hospitalized for six days with fever and chest pain
that increased on inspiration. Dhring this time an ANA test was positive;
VDRL negative; creatinine clearance normal; sedimentation rate slightly
-elevated. Treatment included 40'm§ of ‘Solu-medrol for-three days, then
40 mg of prednisone daily. One month and.a half after discharge she Was
readmitted with chest pain and hemoptysis. Chest x-ray and bronchoscopy
at the time were normal. Treatment inc]ﬁded 20 mg of prednisone daily.

During the next eight months, clinic records state, she was
feeling well except for a stasis ulcer of the left 1eé and a relentless
skin rash. She was once again hospitalized after eight months because
_of progression of the skin rash, mouth ulcers, chest pain, arthralgia,
and night sweats. Antinuclear antibody rqgained positive, serum creaii—
nine negative. Symptoms improved on 50 mg of prednisone, although the
rash persisted.

Skin rashes continued dﬁring the next six months despite varying
dosages of prednisone. Shé worked at two.different jobs during this
time. At the end of this six months she was hospitalized.for three days
with chest pains and a chronic productive coﬁgh. Two months later she
was again briefly hospitalized with a skin rash, fevér, pleuritic pain,
and joint pains. Chést x~ray at this time wés:normal and ANA remained
positive.

Clinical records for the following year showed continued problems
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with recurring skin rash, and productive cough. Prednisone dosage varied

from 20 to 60 mg daily.

Eggg"£: At age 21 this Black female first had symptoms of SLE
with a skin fesioh on her left cheek which was biopsied and diagnosed as
Tupus. The lesion increasgd in size, and a generalized mildly pruritic
}ash occurred on'bﬁth‘cheéks, forehead, dorshm of nose, arms, shouldefs,
and legs. The following year.a kidnéy biopsy. was performed which showed
membranopro?iferative diffuse glomeruionephritis. She was diagnosed as
having SLE and started on 60 mg of prédnisone,dai]y, which was progres-
sively tapered to zero ovér the next year. She appeared to have a fairly
stable course throughout the next two years without any use of steroids.
At the end of this time she had a flare of disease activity and was
hospitalized with a rash, loss of hair, arthralgias, high fevers, malaise,
weight loss, cough, and edema of the eyelids. A chest x-ray showed an
enlarged heart and congestive heart fai]ure»wfth bilateral pleural effu-
sions. Her course was complicated by two episodes of ventricular
fibrillation, which wés correctéd by cardiovérsion and cardiac drugs.
Laboratory data produced the fo]lowing-results: sedimentation rate
mérkedly elevated, negative VDRL, 1.9 gm protein in a 24-hour urine test,
cfeatinine c]earancé 52 ml pér minute, positive ANA, normal anti-DNA,
hypergammag]obﬁlinemié. VDosages of prédnisone during hospitalization
ranged from 60 to 160 mg daily. Clinic notes after discharge showed
~gradual resoiution of thé pleural éffﬁsions and rash throughout the next
month with a subseqﬁent tapering of the prednisone to 30 mg daily.

Over the next seven months the patient had no symptoms, with
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urinalysis normal, sedimentation rate dropping, creatinine clearance
normal, the ANA remaining positive. Prednisone was slowly tapered to

12.5 mg daily.
Discussion

An exacerbation, as previously defined, is an increase of disease
acti?ity by one or more grades. A summary of disease activity over a
period of time for the pregnant group and nonpregnant group is presented
fn Figures 1 and 2. These figﬁres reﬁresent disease activity only for
the length of time that docﬁmented medical récords existed in each sur-
veyed case, not for the past history which was also often available but
without documentation. For examp]é, the,figﬁre répresenting one week for
Patient F’fs only for the actﬁa] medical document available, even though
séveral weeks' history was also déscribed in thé record. Beéause of the
brief medical records with Eeshltant diffic&ity in grading disease acti;
vity or determining when clinical changes occurred, these figures are
only estimates ahd'shou1d not bé uséd as absolhte representation of
disease activity. They aré given as a»genéral summary of thé'case
studies and shoﬁld not be used in comparing the two groups.

Findings of the comparative study of thé above case records indi-
cate possible answers to thé foflowing,quéstions:

Question 1. What effect will pregnancy have in precipitating
exacerbation of disease activity in SLE women when they are compared with
a similar group of SLE womén not experiencing prégnancy? In a comparison

of the number of exacerbations per group acéording to length of record,
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the nonpregnant group had more exaCerbations over a period of time. This»
higher rate of exacerbafion could be related to several factors. First,
it should be noted that none of the nonpfegnant group reached Grade 0 of
disease activity, while two patients in the preénant group were at this
asymptomatic. level. One questions if the two groups were equally matched
according to disease activity. Failﬁre td match could possibly be due to
vague criteria for grading disease activity. Second, tﬁe only reason why
the nonprégnant subjects were selected for the study was that they hap-
penedvto be.hoépitaliied becahse they were undergoing exacerbation of the
disease. In comparison;vonly one of the pregnant group was admitted
during a‘period of exacerbation. The rest were selected because they
were pregnant and had SLE, but there was no correlation with exacerba-
tion. A third factor was the length of médical record available per
patient. In the pregnant groﬁp all but one medical record covered a
~time of less than 10 months wheréas every éasé but one of the nonpregnant
~group covered at least one year and two months.

These data may be pointing to the fact that pregnancy does not
-always precipitate an exacerbation of disease activity, particularly in
a well-controlled, stable prepregnancy state. Although four out of the
eight pregnaﬁciesﬂwere associatéd with éxacerbation, the small sample
size makes the data inconclusive and generalization impossible.

Question 2. Is there a différence,in the occurrence of exacerba-
tions of SLE during fhe first, second, and.third trimesters of pregnancy?
The results showed no exacerbation during the first or second trimester

and two exacerbations during the third trimester. Both of these
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exacerbations occurred very close, wfthin one month, to the time of
delivery. in the reviewed ]iteratﬁre Fraga,‘Zurier, and Estes similarly
reported no exacerbations during the first trimester although all re-
ported exacerbations during the second trimester (Fraga, and Others,
1974%; Zurier, and Others, 1978; Estes and Larson, 1965).

Question 3. s thereia differéncé in .the occﬁrrence of exacer-
batibns.during the prepregnancy,‘pregnancy, and the postpartum periods
of the SLE patient? The results showed exacerbation occurred equally
between pregnancy and postpartum. Of foﬁr exacérbations, two occurred
during the postpartum, two dﬁring pregnancy, and none during prepreg-
nancy. All exacerbations occﬁrred close to the timé qf delivery, two
within one week of delivery and two within six weeks. It is difficult
to generalize about theﬁe three periods, éspécially the postpartum,
because of the short length of médica] records available after delivery.
Three case records ended within days of delivery.

The above data suggest exacérbation of disease activity occurs
close to the time of delivery. Can this activation be related to an
antigenic stimﬁ]us from fetal antigens‘occurring at or near the time of
delivery? Canvit possibly bé dué to a sudden suppression of 17-hydroxy-
corticosteroids at the termination of pregnancy? These questions must

be answered by future research.



Chapter 5
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
Summary

Systemic lupus erythematosus (SLE) occurs most frequently in women
during the reproductive years. A review of the literature raised some
question about the safety of pregnancy for women in.this age group. It
-showed that exacerbation js a frequent occurrence postpartum and also re-
ported a large number of cases where initial onset of SLE occurred during
pregnancy.- The conclusions reported }n the literature, however, are sub-
ject to question for three reasons: no distinction was made in earlier
studies between discoid lupus and SLE, no control groups were used, and
the samplingkwas small.

This descriptive case study used medical records of six pregnant
and six nonpregnant women with SLE. It was ‘initiated to %nvestigate the
effect pregnancy would have in precipitating exacerbation of the disease
act;vity when compared with those in a similar nonpregnant group. The
difference in occurrence of exacerbation bgtWeen the three trimesters of
pregnancy and the prepregnancy, pregnancy, and postpartum period was also
studied.

It was theorized that the reported increase in exacerbation could
be related to a new antigenic stimulus provided in the form of fetal
antigens to an already imbalanced maternal immdne system. The mixing of

 fetal and maternal blood at the time of delivery, it was surmised, could
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provide the mechanism for an outpouriﬁg of such antigeﬁs. A second
theory was related to the abrupt suppression of 17-hydroxycorticosteroids
at the ﬁermination of pregnancy, with a withdrawal of a possibly strong
immunosuppressfve mechanism active during prégnéncy.

In a comparison of the number of exacerEations per group according
to length of record, the nonpregnant group had more exacerbations. In the
pregnani group, the only exacerbations occurred during the third tri- |
mester. In the prepregnancy, pregnancy, and postpartum periods there
were two exacerbations.in the postpartum period, two during pregnancy,

and none during prepregnancy.

Conclusions

When é'group of six pregnant women with SLE were compared with a
similar gréup of nonpregnant SLE women, the occurrence of exacerbation
was higher in the nonpregnant group.% ThiS'may‘pofnt to the”fact that
pregnanCy\does,not always precipitate an eXacerba;ion of disease activity.
But because of the 1imitations of uncontrolled variables, low sample size,
difficulty in matching disease activity and length of time since originaf
diagnoﬁis, and imbalance in length of hospital records, generalization |
éf this finding is impéssible.’ 1t does illuminate the problems of the
study design and provide feedback for needed changes thch will be dis-
cﬁssed in the section on recommendations.

During the eight pregnancfes reborted, exacerbations occurred
only during the third trimester, close to the time of delivery. It was

‘also found that of the prepregnancy, pregnancy, and postpartum periods,

PEERS
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two'exacerbations'dccurred during postpartum, two during pregnancy, and
none dufing prepregnancy. These‘dataisﬁggest,that if pregnancy is under-
taken by women with SLE the risk of ekacerbation might be greatest during
the third trimester and posfpartum. The sampleisize of the present study,
however, is too small to make such a generalization. |

This information would be helpful to the nurse in two respects.
First, she could inform a questioning SLE woman that exacerbation of
disease aétivity during pregnancy is not.aiways the rule and that if
exacerbation should occur, the limited data indicate it would most likely
be duffng the third trimester, possibly close to the time of delivery, or
postpartum. Secondly, the nurse caring for the pregnant or postpartum
SLE woman could be cognizant that such minof:tompfaints as joint pains,
sore muscles, mouth'ulcers,vsiight chest pain on inspiration, or unex-

plained low fever could possibly be heralding'the onset of exacerbation.

Recommendat ions

In the future if a study similar to this is initiated it is sug-
'Qested that instead of grading disease aﬁtivity-by'the number of manifes-
tations present, activity could be judged éolely according to limitation.
The following is a suggestive scale:

Grade 0: No limitation of activity, work or school

Grade 1: Partial limitation, possibly working

Grade 2: Limitation of activity, no work

Gfade 3: Hospitalization

Also, continued contact with patients past the hospital setting and over.



a longer period of time would provide more complete data about the
various pregnancy periods.

| As a further means to illuminate thé relationship of SLE to the
two fheoretical bases for exacerbation, the following hypotheses are
suggested: | |

1. lIncreasing parityiin-the SLE woman will have no significant
{o=.05) effect on the number of exaéerbations occurring during the preg-
nancy and postpartum periods.

2. There will be‘no significant (a=.05) difference between the
time of de}ivery and exacerbation when a group of primiparous SLE women
are compared to a similar group of multiparous SLE women.

3. During thé MOn;h!y menstrual cycle of an SLE woman there will
be no significant (a=.05) difference in clinical symptoms of disease
activity during the time of menstrual flow or three days prior when com-
pared with the fifteeAth day of the cycle.

L. A prospective comparison of pregnant SLE patients will yield
no consistent characteristics or factors present in those who ‘'do compared

with those who do not have exacerbations.
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April 27, 1979 -

Mrs. Marilynn Opincar, R.R.A.
Director of Medical Records

Loma Linda University Medical Center
Loma Linda, CA 92373 '

Dear Mrs. Opincar:

As a graduate student in nursing, I am investigating the effects
of pregnancy on systemic lupus erythematosus. This study is to
meet part of the requirements for a master's degree in nursing

at Loma Linda University. I am hereby requesting permission to
include medical records from Loma Lindz University in my study.
My committee chairman, Evelyn L. Elwell, has approved this thesis
and I will obtain approval from the University Committee on Human
Studies. ' :

The proposed research is a matched case contol study of retro-
spective design utilizing medical records. Medical records will
be reviewed from the years 1968-1978 and all patients who meet
the sample criteria will be included. Data will be extracted
from the records utilizing a data extraction checklist for each
patient. All data will be collected under a code number by a
single researcher. Names with assigned code numbers will be
kept on a separate listing to be destroyed.

With your permission I would like to begin data collection during
the first week in May. I expect to collect data on at least eight
‘patients in a period of three to four weeks, I will be happy to
make an appointment with you to discuss this research further

if you desire, Space has been provided on the attached letter
from the Graduate Program for your reply. Thank you for your
~assistance,

Sincerely,

At (it
Julia Christensen, R.N., B.S,.
Graduate Program in Nursing
Loma Linda University

Schocl of Nursing
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CONSENT FORM

As a graduate student in nursiﬁg and as part of
the requirements for a master's degree in nursing, I am
investigating the effects of pregnancy on systemic lupus
erythematosué. Medical records will bg examined primarily
to ascertain the possibility of pregnancy causing exsacer=-
bation of disease activity. |

I am hereby requesting permission to include
Loma Linda University's medical records»in this study, which

is explained in more detail below. Patients will not be

contacted or asked to sign a consent form,

Criteria For Sample Selection

1. Female. _ %
2, Age 16 through 5.
3. Syétemic lupus erythematosus diagnosed according
to ARA criteria. |
‘ li. Documented history of pregnancy past the 1é6-week
gestation (group A, required of L patients).
5. No history of pregnancy (group B, required of
L patients). |

6. Diagnosis of lupus prior to pregnancy.
Procedure

Medical records will be reviewed from the years



o

1968-1978 znd =211 patients who meet the =sornle oriteria
for group A will be included in the sample. The records
will then be surveyed for 2ll who meet the criteria for
group B. Group B will then be matched to group A. Data
will be extracted from the records utilizing a data extrac-
tion checklist for each patient, All data will be collected
under a code number by a single researcher, Names with
ssigned code numbers will be kept on a separate listing
to be destroyed., Risk for the patient either physically,
emotionally, or socially is minimal, only occurring through

a breach of confidentiality, which will be carefully guarded.

) /ZW&

nn-m——------u--——q-nn--n-—-—ﬂ-n-——-’-uau

“Committee Chalirman t
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Loma Linda Campus
LOMA LINDA, CALIFORNIA 92350

LOMA LINDA UNIVERSITY

La Sierra Campus
RIVERSIDE, CALIFORNIA 92515

Date April 17, 1979

SCHOOL OF NURSING

Approval

Julia Christensen
854 Pine Avenue, Apt B
Redlands, CA 92373

Dear Graduate Student:

The Ethics in Student Research Committee has reviewed the proposal you
submitted for a research study to partially fulfill the School of Nursing
requirements for a Master of Science degree from Loma Linda University.

The Committee has voted that your study is:
 Approved as submitted in the specified setting for one year.

Approved in the specified setting for one year after the recom-
mended changes have been made and a memo from your research
chairman to this effect has been received by the committee
chairman.

~ Not approved as submitted to the committee.  See the attached
~ comments for recommended changes. Must be resubmitted prior to
any data collection.

X Deferred to: X _UCOHS ___Research Chairman ___Other

x Please see attached recommendations and/or comments regarding
this action.

Please remember to give all signed consent forms to the Research Coordin-
ator. Please contact the Chairman of the Ethics in Student Researcn
Committee if you have questions related to the decision of the Committee.
If any changes are made in the hypothesis, tool, consent form, or the

procedure for data collection, this proposal must be resubmitted to this
Committee. If data collection extends beyond one year the proposal must
be resubmitted to the Committee.

We pray that the Lord will ceontinue to bless your endeavors.
Sincerely, ) _ )
Err A G

Evelyn L. Elwell, Chairman
Ethics in Student Research Committee

xc: Research Committee Chairman - pyvelyn Elwell
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RECOMMENDATIONS AND/OR COMMENTS !

Get consent from Mr. Ruffcorn or his office for permission to review
charts.

 Comments: Is this study justifiable as a nursing study?
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ADVISOR APPROVAL OF RESEARCH PROPOSAL SUBMITTED TO THE

UNIVERSITY COMMITTEE ON HUMAN STUDIES

To: Dr. Gordon Rick , Chairman, University Committee
on Human Studies

From: Evelyn L. E1W¢11 , Research Advisor

Subject: Research proposal approval for submission to the University
Committee on Human Studies -

Graduate Student's (Investigator's) Name: ~Julia Christensen

Date: 5/2/79_, » Option: Thesis X Non-thesis Pub. Paper

The proposed research of this graduate student is of suffi-
cient X , more than sufficient  , excellent __ scientific merit for ful-
fillment of the requirements for graduate study. I have approved its sub-
mission to the University Committee on Human Studies as it is outlined in
the attached condensed research proposal. In my opinion, the extent of
the emotional, physical, and social risk to the persons to be included in
the propcsed sample is non-existent X , minimal , moderate _ , other
(please explain). The proposed research is expected to contribute to the
human welfare, is within the capability of the student and is feasible to

carry out within a reasonable time. Thank you.

Frdn A Flheoa_

Slgnature of the Research Advisor

This study was deferred to Human Studies because it is a retrospective
chart .review for which the student is not obtaining patient comsent.
Most of patients are deceased and this study is epidemiological in nature.
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LOMA LINDA UNIVERSITY Loma Linda Campus
’ LOMA LINDA, CALIFORNIA 92350
‘ ' La Sierra Campus
RIVERSIDE, CALIFORNIA 92515

GRANTS RESOURCES SERVICE

May 14, 1979

Julia Christensen
c¢/o Dr. Evelyn Elwell
School of Nursing
Loma Linda University

Dear Ms. Christensen:

Your proposal for a study entitled '"The effect of pregnancy on systemic lupus
erythematosus'' was reviewed by the Committee on Human Studies of Loma Linda
University at its regular meeting May 9, 1979.

The actions of the committee are as follows:

The subjects are not at risk.
The protocol is approved.

If there are modifications to the proposed research protocol or consent form,
or problems arising from the study, please notify the committee in writing of

these changes or problems. If you have questions, please feel free to contact
us.

You will be asked to provide a progress report on this sthdy in six months, or
at the conclusion of this study.

Best wishes in your project.
Sincerely yours,

Liotar C. fobZenss

Linda G. Halstead
Secretary
Committee on Human Studies

LGH:ag
Enc
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AMERICAN RHEUMATISM ASSOCIATION PRELIMINARY
CRITERIA FOR CLASSIFICATION OF SLE
A patient is said to have SLE if any four or more
of the following 14 manifestations are present either serial-
ly or simﬁltaneously.
| 1. Facial erythema (butterfly rash)
2. Discoid lupus
3. Raynaud's phenomenon
. Alopecia

.« Photosensitivity

L
5
6. Oral or nasopharyngeal ulcerafion
7. Arthritis without deformity
8. LE cells
9. Chronié false-positive STS

10. Proteinuria of greater than 3.5 g/day

11. Cellular casts |

12. One or both of the following: (a) pleuritis,
(b) pericarditis

13. One or both of the following: (a) psychosis,
(b) convulsions

14. One or more of the following: (a) hemolytic
anemia, (b) leukopenia, (c) thrombocytopenia (Bulmash, 1978,

p. 171).
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UNIVERSITY LIBRARY ™
LOMA Lilua, CALIFORNIA

DATA EXTRACTION CHECKLIST

Patient Identificati@n:oata

71

_Race:

Caucasian Hispanic

Asian Black

. Code Number DOB "~ American Indian Other v

Date of ' _ S  Outcome of previous pregnancies:
LMP: Para: = Gravida: . ,

Date of - Type of Fetal

Delivery: Delivery: Qutcome: Viable Stillborn

Maternal - S ” '

Demise: Cause of Death:

ARA Criteria for Diagnosis

OTHER:

1. Erythematosus rash - 8. Serosal inflammation 11. -False positive
2. Discoid lupus a. pleuritis . STS
3. Alopecia b. pericarditis 12. Proteinuria
L. Photosensitivity 9. CNS changes (3.5 gm)
5. Oral/nasal ulcers a. psychosis 13. Cellular Casts
6. Raynaud's Phenomenon b. convulsions 14, Hematologic
7. Arthritis/no deformity 10. False Positive STS a. Anemia
o S - b. Leukopenia

c. Thrombocth

ABSTRACTED DATA:

Pre
Pregnancy st Tri

2nd Tri

“Post

3rd Tri Partum 6 mo.

Manifestations of
Exacerbations

|Steroids

Other

Brief Narrative Summary:
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