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Abstract

Objective: To investigate the impact of medical and obstetric complications associated with mixed connective tissue disease (MCTD) in pregnancy.
Method: We analyzed 68 pregnancies from a systematic literature review and |2 pregnancies affected by MCTD at our centre between 1986 and 2015
for medical and obstetric complications.

Results: During pregnancy 37.1% had active MCTD and 26.7% had relapsed. Maternal complications included caesarean section (31.1%, n=19),
preeclampsia (17.6%, n= 13), thromboembolism events, and death (2.5%, n=2 for each). Fetal complications included prematurity (48.1%, n=25),
intrauterine growth restriction (38.3%, n=19), and neonatal lupus (28.6%, n = 18, including chondrodysplasia punctata). More than half (n = 10) of the
neonatal lupus cases were explained by anti-U;RNP only. The perinatal mortality rate was 17.7% (n= 14). Pregnant women with active disease had

higher rates of prematurity (OR =7.60; 95%CI [1.93; 29.95]) and perinatal death (OR = 16.83; 95%ClI [1.90; 147.70]).
Conclusion: MCTD in pregnancy puts women at risk of medical and obstetric complications, and disease activity probably increases this risk.
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Introduction

Mixed connective tissue disease (MCTD) has been recognized as a
distinct condition since the discovery of anti-U;RNP antibodies in
1974. Its evolution during pregnancy is less well understood, due to
its rarity and the varying clinical presentations associated with
U, RNP antibodies (rheumatoid, lupus, polymyositis, and scleroder-
ma pattern). A 2005 review by Kitridou of all MCTD cases in preg-
nancy since 1979 concludes that overall prognosis is generally
favourable, except for rare cases of pulmonary hypertension and
scleroderma renal crisis.'" However, this review contains heteroge-
neous cases: other rheumatologic diagnoses, pregnancies prior to
the first symptoms, and a mix of catastrophic cases as well as mild
disease cohorts. Moreover, most of these cases date back to the early
1980s, and patient care has evolved significantly.

This study describes the clinical presentation and maternal/fetal
outcomes in 12 pregnancies affected by MCTD in our centre from
1986 to 2015 and 68 pregnancies from a systematic literature review.
We evaluate if disease activity is associated with worse outcomes.

Methods

Patients

Cases from our centre were selected using files from the
Rheumatology and Obstetric Medicine departments, and from a ret-
rospective search of hospital charts from 1986 with the following

ICD-9 codes: 443.0 (Raynaud’s syndrome), 710.8 (other specified

diffuse diseases of connective tissue), 710.9 (unspecified diffuse con-
nective tissue disease); and with ICD 10th revision codes 173.0
(Raynaud’s syndrome), M35.1 (other overlap syndromes), M35.9
(systemic  involvement of connective tissue, unspecified),
and pregnancy.

Inclusion criteria included pregnancies of more than 20 weeks’
gestation and a previously-diagnosed MCTD, or a diagnosis made
during the current pregnancy or within 6 weeks post-partum. The
Alarcon—Segovia criteria or Khan criteria with significant anti-
U RNP levels were used for MCTD diagnosis.?> Exclusion criteria
included diagnosis of other rheumatologic diseases, multiple pregnan-
cy, past organ transplant, long-term anticoagulation, antiphospholi-
pid syndrome, other nonendocrine autoimmune and cardiac, liver, or
renal disease from other causes.
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Systematic literature review

A literature search using PubMed, Medline, and Embase was per-
formed to identify relevant articles published between 1 January 1966
and 30 June 2014. The search was limited to articles in English and
French, but articles in other languages were included if a complete
English abstract was available.

The search was conducted using the MeSH terms pregnancy, pre-
eclampsia, fetus, premature birth, premature infant, premature labor,
maternal mortality, mixed connective tissue disease, MCTD, and
Sharp syndrome. We searched in the reference list of the primary
articles and reviews for relevant articles not already identified in the
literature search.

The same inclusion and exclusion criteria were applied for the
systematic review. We contacted six authors for missing data and
three replied, but their data were unavailable for our analysis.

Data collection

Charts from Centre Hospitalier de I'Université de Montréal (CHUM)
were reviewed to collect information on maternal characteristics (age,
parity, medical, and obstetric history), clinical presentation (signs and
symptoms, disease length, disease control from six months prior to
pregnancy, use of steroids or immunosuppressive drugs, and disease
activity during pregnancy), disease outcomes, maternal outcomes
(delivery mode and obstetric complications), and fetal outcomes (ges-
tational age at birth, birthweight, and neonatal complications). A
well-controlled disease was defined as presenting no myositis, syno-
vitis, serositis, or active digit ulcer, no deterioration of baseline organ
dysfunction using 5 mg or less prednisone daily, and with normal
complete blood count and C-reactive protein, if available.
Conversely, MCTD was considered active if not defined by the
above criteria, and included relapses (deterioration of a pre-existing
condition, new symptoms or starting/increasing immunosuppression
drugs), de novo diagnosis and symptoms during pregnancy leading to
a diagnosis within six weeks of delivery. Chronic, nonprogressing
disease features or organ dysfunction were not considered as
active disease.

Disease outcomes were documented including relapses (as above),
pulmonary arterial hypertension (PAH: >25 mmHg by cardiac cath-
eterisation or echocardiography), interstitial lung disease (ILD: clas-
sic imaging, or a restrictive pattern or reduced diffusion on
pulmonary function tests), non-preeclamptic proteinuria (caused by
glomerulonephritis or unknown origin provided that there was no
preeclampsia), and renal scleroderma crisis (RSC: blood pressure
>140/90 mmHg or >30/20 mmHg above patient’s baseline or acute
renal failure without hypertension, with one of the following: >50%
increase in creatinine level or >120% of upper limit of normal, non-
nephrotic range proteinuria, microscopic haematuria, haemolysis,
hypertensive encephalopathy, pulmonary edema, or renal biopsy
showing thrombotic microangiopathy).

Obstetric complications were documented as caesarean section,
preeclampsia, thromboembolic event, and maternal death, and fetal
complications as prematurity, intrauterine growth restriction
(IUGR), neonatal lupus (NL), and perinatal death. Preeclampsia
was defined by gestational hypertension (systolic >140 mmHg or
diastolic >90 mmHg beginning at >20 weeks’ gestation) with de
novo proteinuria or chronic hypertension (pre-pregnancy or begin-
ning at <20 weeks’ gestation) aggravating or with de novo protein-
uria, or gestational or chronic hypertension with at least one adverse
condition or severe complication, as defined by the Society of
Obstetricians and Gynecologists of Canada (SOGC).> A thromboem-
bolic event was defined as new venous clot diagnosed by ultrasound,
computerized tomography pulmonary angiogram, or ventilation/per-
fusion scintigraphy. We used the WHO definition of maternal mor-
tality (ICD-10, WHO, 1994). An TUGR diagnosis was given for

estimated fetal weight <10th percentile for gestational age on a
third trimester ultrasound, or if the newborn was small for gestation-
al age (birthweight <10th percentile).* If both data were available
and conflicting, the latter was prioritised. Prematurity was defined
as birth before 37 weeks’ gestation, calculated from date of last men-
strual period or adjusted with first trimester ultrasound. NL describes
a fetus or a neonate born from an anti-Ro, anti-La, or anti-U;RNP-
positive mother that develops heart block and/or typical rash and/or
liver or haematologic manifestations. Chondrodysplasia punctata
(CP) is a heterogeneous disorder, diagnosed in utero or after delivery,
characterized by epiphyseal or vertebral stippling, with or without
other severe features like facial dysmorphism, dwarfism, joint con-
tractures, cataracts, ichthyosis, and mental retardation. Autoimmune
disease is one of several a etiologies that is associated with the devel-
opment of this syndrome.® Perinatal death includes stillbirth (intra-
uterine fetal death at 20 weeks’ gestation or later, which is not a
therapeutic abortion), therapeutic abortions (TA: termination of
pregnancy for serious maternal or fetal condition) and neonatal mor-
tality (newborn death up to 28 days after its birth).

Statistics

Appropriate summary statistics were calculated to describe patient
characteristics and their medical and obstetric complications
(medians and ranges for normally-distributed continuous variables
and proportions for binary or categorical variables). Pregnancies
from the same woman were analysed as two different events. A sen-
sitivity analysis did not alter the results. Sample sizes and denomi-
nators vary due to missing data. Differences between active and non-
active disease with odds ratios and 95% confidence intervals were
generated with a pooled logistic regression estimated with a general-
ized estimating equation model to take account of dependence in
observations. Analyses were performed using SPSS soft-
ware version 22.

This study was approved by the institutional ethics and review
board of the Centre de Recherche du Centre Hospitalier de
I’Université de Montreal.

Results

We retrieved 93 articles for assessment: 65 were rejected due to rep-
etition, foreign language, narrative review, incomplete or inaccessible
data, multiple pregnancies, other autoimmune disease, or antiphos-
pholipid syndrome. The analysis included 28 articles, including a
total of 53 women and 68 pregnancies.®*> With the cases from our
centre and those found in the literature, a total of 63 patients and
80 pregnancies were analysed (17 women had two pregnancies;
Figure 1). No randomized controlled trials, cohort, or case-control
studies were identified.

Baseline characteristics

Patient characteristics are described in Table 1. Median age was
29 years. A diagnosis was made 5 years before pregnancy (median)
and 37.7% were primiparous. Disease was well-controlled in
21 women (80.8%) 6 months prior to pregnancy, but data were
only available for 26 women. Steroids or other immunosuppressive
drugs were used by 42.9% at the start of pregnancy. For those with
available data, 70 (37.1%) had active disease in pregnancy, including
16 relapses from 60 previously-identified women with MCTD,
7 de novo diagnoses in pregnancy, and 3 in the six-week period fol-
lowing delivery. The breakdown of positive antibodies (apart from
anti-U;RNP) is detailed in Table 1.
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Systematic review: | 19 articles
45 Medline, 61 Embase, |3 from references

Upfront rejected: 26
- Repetitions: 10

- Foreign language : 5
- Narrative review: | | 4

| 93 articles
Non-inclusion: 60 articles

- off-topic (no P. biochemistry studies, other dx): 48
- Dx > 6 weeks PP or unknown: 5

- P <20 weeks: |

- Non-extractable dacas: 6

[ 33 articles representing 109wy 147P

Among cases, non-inclusion: 49W/72P
- Other dx:63 P
-P <20 weeks: 9 P

33 articles representing 60W/75P

Exclusions: 7W/7P (5 W had their own article)
- Twin P:2

- Auto-immune dx: |

-APLS: 4

28 articles representing 53W/68P

Rheumatology + Ob Med databases + Archives:
39w/ 52P

Non-inclusion: 27W/38P

- Other dx: |19

- Dx > 6 weeks PP or unknown: |5
- P <20 weeks: 2

-NoP: |

- P care outside CHUM: |

12Wi14P

f]

Exclusions: 2W/2P
- Twin P: |
-APLS: |

1OW/I12P

f]

Total cohort:

Figure |. Case selection.

P s3wisoP

W: women; P: pregnancy; Dx: diagnosis; PP: post-partum; APLS: antiphospholipid syndrome.

Table I. Baseline features.

Literature review

and CHUM cohort CHUM cohort only

(63 W, 80 P) (10w, 12 P)
Median Median

N (range) N (range)
Age (y) 63 29 (17-41) 12 31.5 (18—41)
Disease duration (y) 6l 5(0-13) I 7 (0-13)

P/N % P/N %
Primiparous 20/53 377 7112 58.3
Good disease control*  21/26  80.8 9/10  90.0
Steroids/Immunosupp.”  15/35  42.9 3/10 30.0
Active disease® 26/70  37.1 1712 8.8
ANA 46/47 979 iz 917
Anti-Ro 14/44 318 5/10  50.0
Anti-La 6/36 16.7 3/10 300
Anti-Smith 9122 40.9 5/10  50.0
Anti-dsDNA 5/19 26.3 4/9 44.4
Low complement 4/16 25.0 119 1.1

N: available sample size per category; P: pregnancy; W: women.

?Good control of mixed connective tissue disease six months prior to pregnancy.
bSteroids or immunosuppressive drugs.

“Including relapses in pregnancy and de novo diagnosis up to six weeks PP.

Medical complications

Among women suffering from MCTD before pregnancy (n=60),
26.7% relapsed during pregnancy (n=16). Prevalence of PAH was
described in seven cases (8.8% from the overall cohort), including a
mild case (35 mmHg) in the CHUM cohort and six severe cases from
the literature, one of which was diagnosed at the time of autopsy for a
woman who collapsed suddenly immediately post-partum,? and one
which was confirmed by right heart catheterisation during caesarean
section.”? Among other maternal major organ dysfunction during
pregnancy, ILD affected 11 patients (13.8%), non-preeclamptic pro-
teinuria was found in 11 (13.8%), and RSC affected 1.3% (one preg-
nancy from the literature;*> Table 2).

Obstetric complications

The rate of caesarean section (31.1%), preeclampsia (17.6%), and
thromboembolic events (2.5%) was noted. Two maternal deaths
occurred. One was from previously undiagnosed pulmonary hyper-
tension as described above,>> and one was due to severe right cardiac
insufficiency eight months after a post-partum pulmonary embo-
lism.>! This death was included in our study as it was secondary to
an obstetric complication, bringing the maternal mortality rate to
2.5%. Fetal complications included prematurity (48.1%), ITUGR
(38.8%), and NL (9.5%). Concerning NL, 3 of 6 were from mothers
having anti-U;RNP alone, without Anti-Ro or La antibodies. The
mother of the only child with congenital heart block was positive for
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Table 2. Medical and obstetric complications.

Literature review

and CHUM cohort CHUM cohort only

(63 W, 80 P) (10W, 12 P)
P/N % P/N %
Medical complications
Relapse 16/60 26.7 0/11 0
PAH? 7/80 8.8 1712 83
ILD* 11/80 13.8 2/12 16.6
Non-preeclamptic 11/80 13.8 0/12 0
proteinuria®
SRC* 1/80 1.3 0/12 0
Obstetric complications
Preeclampsia 13/74 17.6 3/11 27.2
Caesarean section 19/61 311 3/11 27.2
VTE 2/80 25 0/12 0
Maternal mortality ~ 2/80 25 0/12 0
Prematurity 25/52 48.1 2/11 18.2
IUGR 19/49 38.8 2/11 18.2
NL 6/63 9.5 0/9 0
CP 13/63 20.6 0/9 0
Perinatal mortality®  14/79 17.7 0/12 0

CP: chondrodysplasia punctata; ILD: interstitial lung disease; IUGR: intrauterine
growth restriction; N: available sample size per category; NL: neonatal lupus; PAH:
pulmonary arterial hypertension; P: pregnancy; SRC: scleroderma renal crisis; VTE:
venous thromboembolism; W: women.

?Prevalence based on total cohort as no systematic screening was made.

PFetus and neonates combined.

anti-U;RNP and anti-Smith only; however, Anti-Ro and La were not
routinely screened in 1970.'® The last two NL cases were exposed to
anti-U;RNP in conjunction with Anti-Ro and La and anti-La respec-
tively. Thirteen infants (20.6%) had CP. There were 14 perinatal
deaths (17.7%): four had a CP diagnosis with concurrent maternal
condition such as premature rupture of membranes, three resulted
from severe relapses leading to stillbirth, two were TA, and two
others followed severe preeclampsia (one stillbirth and one TA).
Seven other cases are from the same article from Kitridou in 1988:
three stillbirths and four TA for whom circumstances are
not reported.'®

Effect of disease activity

To study the impact of MCTD activity on obstetric course, we com-
pared 26 pregnancies with active disease against 44 pregnancies with
quiescent disease. Women with active MCTD had a disease of shorter
duration (an average of 3.04 vs. 5.80 years; OR =0.80; 95%CI [0.65;
0.97]). Mean age was similar and there was no significant difference
between groups with the use of immunosuppression at the beginning
of pregnancy. There was insufficient data concerning immunosup-
pressive agent use to measure if this had an effect on activity.
Women in the active group were less frequently well-controlled
prior to pregnancy than in the quiescent group, although the differ-
ence was not significant (71.4% vs. 83.3%; OR =0.79; 95%CI [0.48,;
1.32]). Active disease led to significantly more prematurity (80.0% vs.
29.0%; OR=7.60; 95CI% [1.93; 29.95]) and perinatal mortality
(42.3% vs. 2.3%; OR=16.83; 95%CI [1.90; 148.70]). There was a
non-significant trend towards more caesareans (OR =1.95; 95%CI
[0.54; 7.13]), IUGR (OR =1.48; 95%CI [0.04; 5.49]) and more NL
with CP (grouped together — see discussion) (OR=1.27; 95%CI

[0.35; 4.66]). Preeclampsia risk was not significantly increased
(OR=0.88; 95%CI [0.18; 4.23]).

Discussion

To our knowledge this is the most extensive MCTD series examined
in pregnancy. We demonstrate that this condition may increase the
risk of medical and obstetric complications for the mother and her
fetus. This risk is similar to what is seen with other autoimmune
diseases, especially systemic lupus erythematosus and system-
ic sclerosis.

The relapse rate of 26.7% approximates that of lupus (25% to
67%) and rheumatoid arthritis (10% to 25%).>*>° The PAH preva-
lence rate is 8.8%, but prevalence could be higher, since systematic
screening in non-pregnant populations with MCTD and scleroderma
show a prevalence of 13.3%.%” Similarly, ILD affects 13.8% of preg-
nancies, which is less than the value obtained from systematic screen-
ing (52% to 66%) for MCTD in a non-pregnant population.*®
Furthermore, non-preeclamptic proteinuria was noted, but RSC
was infrequent. For optimal care, these data suggest systematic
screening for PAH and ILD before pregnancy and careful follow-
up of blood pressure and renal parameters during pregnancy.
Screening for these severe complications was rarely done or reported
in our review, so the prevalence is an estimation and may
be inaccurate.

The maternal complication rates (Table 3, including for
preeclampsia, thromboembolic events, and mortality) from
our data exceed what is expected from the general population,
but are comparable to that for other rheumatologic diseases in
pregnancy.®* %4143 Agpirin may help to prevent preeclampsia in
this population.

Fetal complication rates (Table 3), including prematurity, IUGR,
and perinatal mortality, are also higher than in the general popula-
tion, but are similar to other rheumatologic diseases in pregnan-
cy. 333641744 Neonatal lupus was frequently seen in pregnant women
with MCTD (28.6%). This rate is similar to that for cutaneous
(10-20%) or haematologic and hepatic (27%) manifestations of off-
spring from mothers positive for anti-Ro or La antibodies.*> We
highlight three NL cases due to anti-U;RNP antibodies only.
Congenital heart block rate seen was 1.6% and reflects the 1-2%
rate from the literature.*> We also demonstrate that CP is a potential
risk for these fetuses.”!7'*2739 CP has numerous etiologies, but when
this condition is linked to autoimmune diseases, it may result from
maternal antibodies affecting specific proteins in the fetal cartilage,
among other potential mechanisms.” Moreover, others consider it as
a bone manifestation of NL.> In fact, some CP cases from mothers
with Lupus and one from a mother with MCTD were also associated
with cutaneous and hematologic NL manifestations.” Four deaths
were linked to CP in the literature cohort. We did not find any CP
cases in our data: the higher rate of CP in the literature may be due
do a publication bias.

MCTD activity seems to influence the risk of obstetric complica-
tions, as we have shown for prematurity and fetal mortality.
Moreover, women with active disease during pregnancy showed a
trend, although not significant, for a more active disease pre-
pregnancy. Pre-pregnancy counselling to improve disease control
may improve outcomes.

Our study has several limitations. First, many outcomes were
missing from the cases found in the literature. Data were available
on disease activity for only 70 pregnancies and was rarely detailed
(Table 3). Second, the retrospective chart review is limited by the ICD
system since it is mainly used for billing, and MCTD is not specifi-
cally coded for. We feel that we identified these women adequately by
using broad and sensitive coding, then by reviewing charts to select
only appropriate diagnoses. Third, late complications among
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Table 3. Impact of disease activity.

Active MCTD Quiescent MCTD

(P=126; 37.1%) (P=44; 62.9%)

N (P=70) P Mean (range) P Mean (range) OR 95%ClI

Maternal age (y) 56 16 28.8 (17-36) 40 28.5 (18—41) 0.99 0.87-1.13
Disease duration (y) 56 20 3.0 (0-9.3) 36 5.8 (0.1-1.13) 0.80% 0.65-0.97

Ratio % Ratio %
Good disease control® 25 5/7 714 15/18 833 0.79 0.48-1.32
Steroids/Immunosupp.* 32 4/9 44.4 10/23 435 1.01 0.29-3.52
Preeclampsia 68 5/25 20.0 7/43 16.3 0.88 0.18-1.23
Caesarean section 56 8/17 47.1 11/39 28.2 1.95 0.54-7.13
VTE 70 1726 3.8 0/44 0 - -
Maternal mortality 70 1126 3.8 0/44 0 - -
Prematurity 46 12/15 80.0 9/31 29.0 7.60° 1.93-29.95
IUGR 43 7/16 43.8 10/29 345 1.48 0.04-5.49
NL and CP 54 4/16 25.0 8/38 21.1 1.27 0.35-4.66
Perinatal mortality 69 11726 423 1/43 2.3 16.83% 1.90-148.7

Cl: confidence intervals, CP: chondrodysplasia punctata, IUGR: intrauterine growth restriction, N: sample size available, NL: neonatal lupus, OR: odds ratio, P: pregnancy,

VTE: venous thromboembolic event.
“Statistically significant on alpha 0.05 threshold.
®Six months prior to pregnancy.

“Steroids or immunosuppressive drugs.

offspring (e.g. NL and mortality) could have been missed in the
CHUM population in the absence of any paediatric care in our
centre, but none were noted when reviewing maternal charts.
Fourth, only case series and reports were retrieved. Case series are
prone to publication bias that overestimates complications: successful
pregnancies may not be published. We used historical controls to
compare the complication rates with our data. Without a group con-
trol, selection and publication bias may have occurred. Trends
highlighted by our study should be corroborated through a multi-
centre MCTD prospective cohort, as was done for lupus in pregnan-
cy.*? Fifth, medical and obstetric practices have improved over time,
which could influence outcomes. Since our aim was to inventory all
the previous existing cases, we kept articles considered older (eight
articles were from 1979 to 1995, the others from 2001 to 2014).
However, we cannot conclude that older cases resulted in worse out-
comes: two of these articles are case series with 12 and 11 patients for
whom we have very few details. Of the remaining six case reports, one
responded well to steroids, one responded well without treatment,
one had a post-partum flare, and three provide no disease details.
In our cases, three delivered before 1995: two without complications
and one that had a de novo post-partum diagnosis. Finally, we were
unable to analyse outcomes according to different antibody profiles
or clinical subtypes due to lack of data.

Conclusion

Despite limitations inherent to case series and systematic reviews, our
study demonstrates that MCTD in pregnancy is not a benign condi-
tion. The relapse rate is similar to that of other autoimmune diseases,
and PAH, ILD and renal dysfunction are important comorbidities to
consider. These women have a higher risk of preeclampsia, thrombo-
embolism, and death. Their offspring risk NL, prematurity, [UGR,
and death. Proper disease control could contribute to reducing some
of these risks.
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