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Undifferentiated connective tissue diseases (UCTDs) are a heterogeneous group of 
disorders characterized by symptoms and signs suggestive of systemic autoimmune 
rheumatic	disease	(ARD),	but	which	do	not	fulfill	all	the	established	criteria	for	definite	
diagnosis	of	a	condition.	Although	a	third	of	UCTDs	can	progress	to	a	definite	ARD	
within months or years, most UCTDs can remain stable for years with minimal disease 
activity. The annual incidence of UCTD in the general population ranges from 14 to 
140 per 100 000 people. UCTDs are associated with the persistence of several circu-
lating autoantibodies including antinuclear, antiphospholipid or antithyroid antibodies. 
Immunological evaluation of subjects with UCTDs suggests a proinflammatory state 
and	dysregulation	of	the	Th1/Th2	balance.	Autoantibodies	have	well-	known	deleteri-
ous	effects	on	placentation	and	have	been	associated	with	an	increased	risk	of	prema-
turity, fetal growth restriction (FGR), preeclampsia, and congenital atrioventricular 
heart	block.	Although	epidemiological	and	biological	data	suggest	a	potential	negative	
impact on reproductive outcomes, the relationship between UCTD and pregnancy 
outcomes has not been adequately studied. While awaiting definitive data from large 
studies, obstetricians should be aware that rheumatic disorders in their early, incom-
plete, or undifferentiated phases can adversely affect pregnancy outcomes, increasing 
the	likelihood	of	pregnancy	loss,	FGR,	preeclampsia,	and	prematurity.
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1  | INTRODUCTION

The	most	common	systemic	autoimmune	rheumatic	diseases	(ARDs)	
include	rheumatoid	arthritis	(RA),	systemic	lupus	erythematosus	(SLE),	
Sjogren syndrome (SS), polymyositis/dermatomyositis (PM/DM), sys-
temic sclerosis (SSc), mixed connective tissue disease (MCTD), and 
antiphospholipid	syndrome	(APS),	among	others.1 These disorders are 
characterized by the presence of autoantibodies and organ inflam-
mation, including inflammation of the joints, muscles, blood vessels, 
skin,	eyes,	kidneys,	 lungs,	gastrointestinal	 tract,	and	heart.2,3	A	well-	
established diagnosis of a rheumatic disease prior to pregnancy is as-
sociated	with	an	 increased	 risk	of	 adverse	pregnancy	outcomes.4 In 

particular, inflammatory arthritides are associated with increased rates 
of	 fetal	 growth	 restriction	 (FGR),	 small	 for	gestational	 age	 (SGA)	 in-
fants,	preterm	delivery,	and	cesarean	section.	Furthermore,	APS	and	
SLE	 are	 associated	with	 increased	 risks	 of	 abortion,	 stillbirth,	 FGR,	
and preeclampsia.5–7	Autoantibodies	associated	with	APS	or	SLE	are	
able to bind to trophoblasts, impairing angiogenesis and leading to 
defective placentation.7,8 Extravillous trophoblast invasiveness could 
also be impaired by immune- mediated mechanisms involving the local 
production	 of	 cytokines.9 Whatever the mechanism involved, com-
pared to controls, pregnancies in women with rheumatic diseases are 
characterized by higher rates of defective placentation and increased 
resistance in maternal- fetal circulation, as demonstrated by Doppler 
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ultrasound studies.10,11 Undifferentiated connective tissue diseases 
(UCTDs) are a heterogeneous group of systemic autoimmune rheu-
matic disorders characterized by clinical and serological findings that 
do not fulfill a definite diagnosis of rheumatic disease.12–14 In almost a 
third of cases, these disorders precede a diagnosis of full- blown rheu-
matic disease by months or years but can also remain stable for years 
with minimal disease activity.12–14 Biologically, UCTDs are accompa-
nied by impaired regulatory T cells leading to an imbalance between 
pro-		and	anti-	inflammatory	cytokines,	characterized	by	increased	pe-
ripheral	levels	of	IL-	6,	IL-	1,	IL-	12,	and	IL-	17,	and	simultaneous	reduc-
tion	in	IL-	10.15

Although	there	is	epidemiological,	clinical,	and	biological	evidence	
suggesting a potential negative impact of UCTDs on reproduction, 
the role of these rheumatic disorders on pregnancy outcome remain 
poorly understood and are scarcely recognized in the literature.1,4

2  | EPIDEMIOLOGY AND DIAGNOSIS 
OF UNDIFFERENTIATED CONNECTIVE 
TISSUE DISEASES

Definite	diagnosis	of	a	systemic	rheumatic	disease,	such	as	RA,	SLE,	
SS,	PM/DM,	or	APS,	is	usually	made	based	on	a	combination	of	symp-
toms and laboratory findings, which can be used to identify a distinct 
disease according to the established classification criteria.16 Sensitivity 
and specificity of the classification criteria are far from perfect, as 
most rheumatic disorders progress to a definite disease as the result 
of a dynamic process with spontaneous worsening or improvement 
of symptoms, which can last from months to years.17 In this “preclini-
cal”	phase,	rheumatic	disorders	usually	 lack	criteria	for	classification	
as a distinct disease, and the definition of these disorders ranges from 
early, preclinical, unclassifiable, or undifferentiated.18,19

Undifferentiated connective tissue diseases are defined as a clin-
ical entity characterized by the following: (i) signs and symptoms sug-
gestive of a rheumatic disorder, but that do not fulfill the established 
criteria for a rheumatic disease; and (ii) the presence of antinuclear an-
tibodies	(ANA)	at	a	titer	≥1:8012–14.	According	to	longitudinal	data,	the	
duration of symptoms differentiates the two groups of UCTDs. The 
first group includes subjects with a stable disease for at least 3 years, 
with mild to moderate clinical manifestations that require only minimal 
therapeutic intervention13,20. The second group of UCTDs includes 
subjects with a recent onset of symptoms that are expected to evolve 
into a definite rheumatic disease within months to years. Therefore, 
a consistent diagnosis of UCTD, although retrospective in nature, is 
essential for standardizing the classification criteria in both clinical and 
research settings.

In	Europe	and	North	America,	the	annual	 incidence	per	100	000	
people for the most common major rheumatic diseases is 10- 40 for 
adult	RA,	2-	7	for	SLE,	13-	30	for	SSc,	and	4-	6	for	SS.21,22 In women, 
the	 lifetime	 risk	 of	 major	 rheumatic	 diseases	 such	 as	 RA,	 SLE,	 and	
SS, as evaluated by medical registries, is about 8%, corresponding 
to 1 in 12 women.23 The main difficulty in evaluating the incidence 
of UCTD is related to the definition of the syndrome, both in terms 

of the characteristics of the disease and duration of symptoms. In a 
	population	with	 an	 RA	 incidence	 of	 10	 per	 100	000	 people,	 it	was	
reported	 that	more	 than	60%	of	 the	 suspected	cases	of	RA	 initially	
included in the study remained undetermined after 6 months of fol-
low- up.24 Other studies suggest that the annual incidence of undif-
ferentiated arthritis ranges from 41 to 149 per 100 000 adults, with 
21%- 87% persistence in the undifferentiated state over time.25 Similar 
to	RA,	in	a	cohort	study	of	potential	SLE	subjects,	more	than	60%	of	
subjects initially included in the study still had an undifferentiated form 
of connective tissue disease after 6 years of follow- up.26 In a definite 
population from Finland, UCTD was the most common form of rheu-
matic disease with an annual incidence of 13.6 per 100 000 people.27 
In Italy, the annual incidence of early arthritis is higher (98 per 100 000 
people)	than	that	reported	in	Northern	European	countries,	but	similar	
to	 that	 reported	 for	 the	USA.28 Finally, in a screening study includ-
ing first- trimester pregnant women, UCTD was the most frequently 
diagnosed systemic rheumatic disorder, with a prevalence of 2.5%.29 
Taken	together,	these	data	suggest	that	UCTDs	are	probably	relatively	
common among women of reproductive age and can be frequently 
encountered by obstetricians both before and during pregnancy.

3  | UNDIFFERENTIATED 
CONNECTIVE TISSUE DISEASES AND 
PREGNANCY OUTCOMES

Full-	blown	 ARDs	 have	 well-	known	 deleterious	 effects	 on	 human	
fertility and pregnancy outcomes.1,4 Reproductive failures are more 
common	among	women	with	SLE	or	APS	 than	healthy	 controls.1,2,6 
Arthitides,	including	RA,	are	predominantly	associated	with	increased	
rates	 of	 prematurity,	 SGA	 infants,	 and	 FGR.1,5 Systemic lupus ery-
thematosus	and	obstetric	APS	are	associated	with	an	 increased	risk	
of preeclampsia, FGR, and thrombosis, including the so- called cata-
strophic	APS,	a	diffuse	thrombotic	microangiopathy	causing	multiple	
organ failure.4,6

Many epidemiological studies have suggested that increased rates 
of adverse pregnancy outcomes can precede a definite diagnosis of 
ARD	by	years,	suggesting	that	autoimmune	diseases	in	early,	undiffer-
entiated, or incomplete states can negatively affect the reproductive 
outcome.30–35	A	nationwide	Danish	cohort	study	on	1.9	million	infants	
showed a reduction in birthweight and placental weight for infants 
born	to	women	with	preclinical	AR,	in	addition	to	a	30%	increased	risk	
of preterm birth.31 Increased rates of adverse pregnancy outcomes, 
such as a previous very low birthweight (<1500 g) infant, has been 
linked	to	a	4-	time	increase	in	the	relative	risk	of	a	subsequent	RA	di-
agnosis.32	 In	 a	 study	 from	 the	USA,	 rates	of	 stillbirth,	 preeclampsia,	
prematurity, and FGR were significantly increased among women with 
preclinical	 SLE	 compared	 to	 healthy	 controls.33 Similar results have 
been obtained by a recent population- based Swedish study.34 In par-
ticular, compared to healthy controls, the rates of preterm delivery and 
preeclampsia were increased by 5- 6 times among women that were 
subsequently	diagnosed	with	SLE	within	0-	2	years,	and	by	2.5-	3	times	
among those that were diagnosed within 3- 5 years.34 In a retrospective 
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multicenter	matched	case-	controlled	study,	van	Wyk	et	al	found	that	
the odds ratios of hypertensive complications of pregnancy and FGR 
were increased by 2.6 and 3.9 times, respectively, among women who 
later developed SSc.35 Finally, evidence suggests that women with no 
criteria	 or	 incomplete	APS	 had	worse	 reproductive	 outcomes	 com-
pared to controls, and these women benefited from standard treat-
ment with low molecular weight heparin during pregnancy.36	Although	
epidemiological data suggest that UCTDs, either as early or incom-
plete	manifestations	of	a	subsequent	ARD	or	as	a	stable	condition	with	
minimal disease activity, are probably as common as other rheumatic 
disorders among women of reproductive age,25–28 and the effect of 
these disorders on pregnancy outcomes are surprisingly poorly stud-
ied,	scarcely	acknowledged,	and	probably	under	evaluated.1,4,7 Studies 
on the association between pregnancy and UCTD are limited and often 
focus on evaluation of the effect of pregnancy on UCTD outcome, 
rather than the reverse (Table 1). In 1996, Stephenson et al reported 
that	 UCTD	was	 associated	with	 an	 increased	 risk	 of	 habitual	 abor-
tion37. Bowden et al performed a prospective case- controlled study 
of 133 pregnant subjects and showed that undifferentiated arthritis 
was associated with a lower birthweight compared to controls.38 In 
prospective studies of women with stable UCTD, the prevalence of 
moderate to severe adverse pregnancy outcomes including sponta-
neous	abortion,	congenital	fetal	heart	rate	block,	prematurity,	or	SGA	
ranged from 25% to 30%.39–42	An	 increased	risk	of	SGA	infants	and	
pregnancy complications were also found in a case- controlled study 
of 41 subjects with early UCTD that was diagnosed at the beginning 
of pregnancy.41 Stable preexisting UCTDs are traditionally considered 
a	low-	risk	condition	with	only	a	modest	adverse	effect	on	pregnancy	
outcome.39,42 On the other hand, early, previously unrecognized 
UCTDs that are diagnosed during pregnancy appear to be associated 
with	 a	more	marked	 increase	 in	 the	 risk	 of	 adverse	pregnancy	out-
comes.41 In a recent cohort study, early UCTDs diagnosed during the 
first trimester of pregnancy were associated with a fourfold increase in 
the	risk	of	either	FGR	or	preeclampsia	and	were	responsible	for	up	to	
19% of all cases of preeclampsia or FGR.43 In epidemiological registries 

of	 neonatal	 lupus	without	 heart	 block,	 UCTD	 is	 the	most	 frequent	
rheumatic disease associated with this condition.44 Undifferentiated 
rheumatic disorders are also the most frequent disorders that precede 
severe	 atrioventricular	 block	 in	 the	 fetus.45	 The	 bulk	 of	 these	 data	
suggest that preexisting UCTDs or those diagnosed during pregnancy 
negatively impact on pregnancy outcome. The impact is probably less 
severe than well- established rheumatic diseases; however, given their 
relative frequency, undifferentiated disorders may be responsible for a 
significant proportion of adverse reproductive outcomes.25–28,43	As	for	
the effect of pregnancy on the course of UCTD, a disease flare during 
gestation or puerperium requiring medical treatment, or progression 
to a definite rheumatic disease, has been reported in 25%- 30% and 
5%- 10% of cases, respectively.39–42

4  | BIOLOGICAL BASIS OF ADVERSE 
PREGNANCY OUTCOMES

The	adverse	effects	of	ARDs	on	pregnancy	outcomes	are	mediated	
by the negative interference of autoantibodies on the immune- 
mediated and uterine vascular modifications necessary for correct 
implantation and subsequent development of an adequate placental 
vascular bed.1,4,6,7	Antiphospholipid	antibodies	(aPL)	such	as	anticar-
diolipin	(aCL),	lupus	anticoagulant	(LAC),	and	anti-	β2- glycoprotein- I 
(aβ2-	GPI),	which	are	 typical	but	not	exclusive	of	APS,	can	bind	 to	
phospholipid adhesion molecules causing trophoblast failure and 
intraplacental thrombosis, leading to functional impairment of the 
fetoplacental unit.8	Antiphospholipid	antibodies	are	also	able	to	in-
terfere with the endometrial angiogenesis and trophoblast invasive-
ness of maternal spiral arteries, increasing hemodynamic resistance 
in the uteroplacental system.46 The consequences of early defec-
tive	placentation	 include	an	 increased	risk	of	 reproductive	 failure,	
FGR,	preeclampsia,	and	prematurity	typical	of	APS,	SLE,	or	RA.4,6,7 
Other	 potential	 mechanisms	 causing	 poor	 placentation	 in	 ARDs	
include both humoral and cellular immunological consequences of 

TABLE  1 Studies evaluating reproductive and pregnancy outcomes among subjects with undifferentiated connective tissue disease (UCTD)

Authors (year) No. of patients Type of study Reproductive outcome

Bowden et al 
(2001)38

133	pregnant	women	with	either	RA	or	
UCTD and 103 healthy pregnant 
controls

Cohort	case-	control	RA	or	UCTD	
pregnancies vs matched healthy 
pregnancies

Infant	born	to	women	with	RA	or	UCTD	
had lower birthweight than controls

Mosca et al 
(2002)39

25 pregnant women with stable UCTD Cohort study. Observational Spontaneous abortion and/or obstetric 
complications in 36% of subjects

Grava et al  
(2005)40

25 pregnant women with stable UCTD Cohort study. Observational One case (4%) of CHB and one case 
(4%) of transient neonatal heart 
conduction disturbances

Spinillo et al 
(2008)41

41 pregnant women with early UCTD 
and 82 healthy pregnant controls

Cohort case- control UCTD 
pregnancies vs healthy pregnancies

Increased	odds	of	SGA	and	complica-
tions of pregnancy among UCTD

Castellino et al 
(2011)42

55 pregnant women with stable UCTD 
and 53 non- pregnant controls

Cohort case- control Pregnant vs 
non- pregnant UCTD

Complications of pregnancy in 21.8% of 
cohort

Spinillo et al 
(2016)43

199	pregnant	women	with	ARDs	or	early	
UCTD and 597 healthy pregnant 
controls

Cohort case- control Pregnancies 
with	ARDs	or	UCTD	vs	healthy	
pregnancies

Increased	odds	of	SGA,	FGR,	preec-
lampsia, cesarean section among 
UCTD.
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the proinflammatory state characteristic of systemic diseases.1,4–7 It 
has been suggested that the high inflammatory environment associ-
ated	with	ARDs	could	 influence	the	balance	between	blood	levels	
of	anti-	angiogenic	and	angiogenic	factors,	such	as	soluble	fms-	like	
tyrosine-	kinase	1	(s-	Flt-	1)	and	placental	growth	factor	(PIGF),	lead-
ing	 to	 an	 increased	 risk	 of	 preeclampsia.47 It is also possible that 
modifications	in	the	innate	immune	response	associated	with	ARDs	
can	influence	the	risk	of	pregnancy	complications.	Preeclampsia,	for	
example, has been traditionally considered to result from an imbal-
ance in the Th1 (inflammatory) and Th2 (tolerance) response of the 
immune system.48 Recent data suggest that the innate immune sys-
tem plays a significant role in the development of preeclampsia and 
FGR.9 It has been suggested that upregulation of the Th17 lympho-
cyte subpopulations that sustain the Th1 response and downregula-
tion of the T- reg subpopulations that impair immune tolerance are 
key	 factors	 in	 the	 pathogenesis	 of	 preeclampsia.9,49 Interestingly, 
Th17	 activity	 is	 consistently	 upregulated	 in	 RA,	 SLE,	 and	 Sjogren	
syndrome, whereas a reduction in the number and/or activity of 
Treg cells has been found to be associated with the occurrence 
and	disease	activity	in	RA	and	SLE.50 Mesenchymal stem cells play 
a	 key	 role	 in	 the	 regulatory	mechanism	 underlying	 the	 Th1/Th2/
Th17 balance in both pregnancy and autoimmune diseases.9,51 The 
tolerogenic action of these cells can be mediated by the secretion 
of	 HLA-	G,	 which	 is	 typically	 upregulated	 by	 proinflammatory	 cy-
tokines	and	during	pregnancy.9,52

Some	of	the	adverse	effects	of	ARDs	on	pregnancy	outcomes	can	
be mediated by their association with thyroid autoimmunity. In partic-
ular,	subjects	with	ARDs	have	an	increased	prevalence	of	antithyroid	
antibodies in both pregnant and non- pregnant states.53,54 In addition, 
the	detection	of	isolated	antithyroid	antibodies	is	a	risk	factor	for	the	
subsequent development of a rheumatic disorder.54	Antithyroid	anti-
bodies, even in the presence of euthyroidism, have been associated 
with increased rates of pregnancy losses and preterm deliveries.53,55

The potential biological mechanisms underlying the association 
between UCTD and adverse pregnancy outcomes vary (Table 2). In the 
majority	of	cases,	subjects	with	UCTD	test	positive	for	ANA,	and	up	to	
40%	of	cases	show	positivity	for	multiple	autoantibodies	including	aPL	
and	anti-	Ro/SSA.56	Indeed,	aPL	can	exert	a	negative	effect	on	placen-
tation regardless of whether the patient shows rheumatic symptoms 
or has a well- defined rheumatic disease.36,57 In both animal and human 
studies,	ANA	positivity	is	associated	with	increased	pregnancy	losses	
and pregnancy complications, suggesting that the presence of autoan-
tibodies	is	an	obvious	risk	factor	for	reproductive	failure,	even	in	the	
absence of a definite rheumatic disease.2,7

Markers	 of	 endothelial	 cell	 activation	 or	 damage	 and	 carotid	
intima-	media	 thickness	 are	 increased	 among	 subjects	 with	 UCTD,	
whereas brachial artery flow- mediated vasodilatation is reduced, sug-
gesting systemic endothelial dysfunction associated with autoimmune 
serological abnormalities.61 The increased resistance of blood flow 
velocities of uterine arteries in the first and second trimesters of preg-
nancy, as measured by Doppler ultrasound, suggests that surrogate 
markers	of	adequate	early	placentation	are	impaired	among	pregnant	
subjects with UCTD compared to controls.10

Several studies have shown that the immunological abnormalities 
typical	of	major	ARDs,	such	as	an	increased	number	of	Th17	lympho-
cytes,	 elevated	 serum	 IL-	17	 concentration,	 and	 a	 corresponding	 re-
duction in the number or activity of Treg cells, can also be detected in 
UCTD and are further increased among subjects progressing from un-
differentiated	to	definite	ARDs.64	Altered	Th1/Th2	and	Treg	balance	
among pregnant UCTD subjects is further confirmed by the overex-
pression	of	maternal	 sHLA-	G	and	by	 the	direct	correlation	between	
maternal	 and	cord	blood	 sHLA-	G	concentration	with	maternal	ANA	
titer.52

For	the	major	ARDs,	in	addition	to	UCTD,	it	is	possible	that	some	
of the pregnancy complications can be attributed to thyroid auto-
immunity. Thyroid peroxidase and thyroglobulin autoantibodies can 
be detected in up to 60% of pregnant women with early UCTD, and 
conversely, rheumatic disorders are common among pregnant women 
with thyroid autoimmunity.54 Cohort studies suggest that the nega-
tive effects of thyroid autoimmunity and rheumatic disorders on preg-
nancy outcomes are independent and additive.54,67

5  | SURVEILLANCE OF UCTD 
DURING PREGNANCY

Although	 UCTD	 is	 one	 of	 the	 most	 common	 rheumatic	 disorders	
among women of reproductive age, in the literature, there are no 
definite recommendations about prevention and surveillance of ma-
ternal	 and	 fetal	 complications	 during	 gestation.	As	 for	 other	 rheu-
matic disorders, a disease in a quiescent status represents the ideal 
condition to start pregnancy. To identify a potential thrombophilic 
status, subjects with early or well- established UCTD should be 
tested in prenatal period and/or at the beginning of pregnancy for 
the	presence	of	antiphospholipid	antibodies	(aCL,	aβ2-	GPI,	and	LAC).	
As	UCTD	is	one	of	the	most	common	rheumatic	disorders	preceding	
congenital	fetal	heart	block	(CHB),	anti-	extractable	nuclear	antigens	
(ENA)	 antibodies	 including	anti-	Ro/SSA	and	anti-	La/SSA	 should	be	
part of serological screening of UCTD subjects before and during 
pregnancy.45,68	Antithyroperoxidase	 (anti-	TPO)	and	antithyroglobu-
lin (anti- TG) antibodies are rather common among UCTD subjects 
and	have	been	 associated	with	 increased	 risk	of	 pregnancy	 losses,	
CHB, and complications of pregnancy.67,69 The rates of complications 
of pregnancy associated with UCTD are lower compared with well- 
defined rheumatic but higher than in healthy controls.39–43	 As	 for	
other	ARDs,	pregnant	subjects	with	either	early	or	established	UCTD	
should be followed up during pregnancy by a multidisciplinary team 
including obstetricians and rheumatologists using a tailored approach 
taking	into	account	the	severity	of	signs	and	symptoms	of	rheumatic	
disorder.	Guidelines	for	follow-	up	in	pregnancy	in	subjects	with	SLE	
and/or	APS	have	been	recently	published70 and a similar approach 
modulated according to the autoantibody profile and clinical features 
can be used for UCTD subjects (Figure 1). To detect a disease flare or 
a complication of autoimmune disease, rheumatologic evaluations in-
cluding clinical assessment and laboratory tests should be carried out 
every	4-	8	weeks.	Obstetric	clinical	evaluations	should	be	performed	
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monthly while the frequency of ultrasound scans with fetal biom-
etry and Doppler sonography after first-  and second- trimester rou-
tine ultrasonographic screenings should be scheduled according to 
the autoantibody picture, severity of disease, and 2nd trimester re-
sults of Doppler pulsatility index of uterine arteries. Third- trimester 
supplementary fetal surveillance with longitudinal ultrasound eval-
uations of fetal biometry and Doppler sonography of fetal district 

(umbilical artery, middle cerebral artery, and ductus venosus) can be 
reserved	 to	 subjects	 at	 risk	 for	 early	 and	 late	 fetal	 growth	 restric-
tion.70 Several studies45,68 have found that UCTD is one of the most 
common rheumatic disorders antedating CHB, suggesting that UCTD 
subjects	positive	for	Anti-	Ro/SSA	should	be	screened	and	followed	
for	fetal	atrioventricular	block.	In	anti-	Ro/SSA-	positive	subjects,	fetal	
echocardiography	should	be	performed	weekly	from	16	to	26	weeks	

TABLE  2 Biological mechanisms potentially causing adverse pregnancy outcomes among women with undifferentiated connective tissue 
disease (UCTD)

Authors (year) Type of study Biological characteristics Potential reproductive impact

Alarcon	et	al	
(1991)12

Cohort study. 
Stable UCTD

High prevalence (>50%) and persistence of 
ANA	and	other	autoantibodies

ANA	associated	with	poor	reproductive	outcome	in	IVF	cycles.	
Increase thrombosis of placental vessels.2,58

Mosca et al 
(1999)56

Cohort study. 
Stable UCTD

High prevalence (>80%) of autoantibodies. 
High prevalence of anti- Ro- ssa (30%) and 
anti-	RNP	(28%)

Anti-	Ro/SSA	associated	with	defective	placentation,	
increased	risk	of	pregnancy	loss,	FGR	prematurity,	and	
CHB.45,46,59

Bortoluzzi et al 
(2016)60

Cohort study. 
Stable UCTD

10%-	13%	prevalence	of	aPL aPL	associated	with	defective	trophoblast	invasion	and	
subsequent fetal loss, FGR, and preeclampsia.2,8,57

Laczik	et	al	
(2014)61

Cohort study. 
Stable UCTD

Increased plasma concentrations of 
markers	of	endothelial	dysfunction	
(Endothelin- 1, thrombomodulin) and 
increased arterial resistance to nitric oxide

Endothelin- 1 regulate trophoblast invasion of spiral 
arteries. Upregulated in preeclampsia and FGR. 

Plasma thrombomodulin increased in preeclampsia as a 
marker	of	endothelial	dysfunction.62,63

Szodoray et al 
(2013)64

Cohort study. 
Stable UCTD

Increase in plasma th17/Treg ratio 
Reduction in number and function of 
subsets of Treg cells

Upregulation of Th17 associated with defective placenta-
tion, pregnancy loss, and preeclampsia. 

Reduced number or function of Treg associated with 
preeclampsia.49,65,66

F IGURE  1 Surveillance of undifferentiated connective disease (UTCD) during pregnancy. FGR, Fetal growth restriction
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and	then	biweekly	until	34	weeks,	followed	by	an	ECG	and	echocar-
diogram at birth.71

6  | TREATMENT OF UCTD AND  
ASSOCIATED PROBLEMS DURING  
PREGNANCY

Most UCTD subjects both before and during pregnancy present with 
mild clinical features including arthralgia, arthritis, Raynaud’s phe-
nomenon, or mild hematological alterations generally without severe 
organ involvement and not requiring a specific treatment.12–14,20 
Immunosuppressive treatment is rarely needed, while corticosteroids 
and hydroxychloroquine are generally used to control symptoms.20 
These drugs are safe and, if necessary, can be continued during preg-
nancy.	About	25-	30%	of	 subjects	with	UCTD	antedating	pregnancy	
can have a disease flare requiring treatment during gestation including 
a 5%- 10% of subjects who progress from UCTD to a definite rheu-
matic disease39,41,42	 (Figure	2).	Although	discontinuation	of	hydroxy-
chloroquine during pregnancy increases the degree of activity and the 
rate of flares in lupus pregnant patients,71 there are no data on the ef-
fect of antimalarial drugs on the rate of flares or progression to a defi-
nite	ARD	in	pregnancy	among	women	with	stable	UCTD.	Results	from	

case- control and cohort studies suggest that the use of hydroxychlo-
roquine	 during	 pregnancy	 reduces	 the	 risk	 of	 congenital	 fetal	 heart	
block	in	subjects	with	SLE.72,73 For this reason, among pregnant UCTD 
subjects	with	anti-	Ro/SSA	antibodies,	anti-	La/SSB	antibodies	with	or	
without autoimmune hypothyroidism, antenatal hydroxychloroquine 
prophylaxis should be strongly considered.72–74 In CHB cases, steroids 
and other treatments should be administered according to current 
standards.75 Prophylactic anticoagulation with low molecular weight 
heparin	 and/or	 low-	dose	 aspirin	 throughout	 pregnancy	 and	 6-	week	
postpartum is the accepted standard treatment to prevent fetal losses 
and	complications	of	pregnancy	among	“high-	risk”	carriers	of	aPL	(pos-
itivity	 in	all	 the	three	aPL	assays,	 the	presence	of	a	past	 thrombotic	
event).70,76 However, current data suggest that anticoagulation may 
be appropriate to reduce fetal losses also for pregnant women with 
a	single	aPL	positivity	and	without	previous	thrombotic	events.36,70,76

7  | PERSPECTIVES

The overall prevalence of systemic autoimmune diseases in the gen-
eral population range from 5% to 9%, with a steady annual increase of 
6% in the incidence of rheumatic, intestinal, and endocrine disorders 
over the past 30 years.21–24,77	 At	 least	 part	 of	 this	 increase	 can	 be	

F IGURE  2 Treatment	of	undifferentiated	connective	tissue	disease	(UCTD)	and	associated	problems	during	pregnancy.	aPL,	Antipholipid	
antibodies;	CHB,	Congential	heart	block
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attributed to improved patient survival and increased physician aware-
ness.77	Among	systemic	autoimmune	disorders,	ARDs	have	a	great	im-
pact on reproductive failure, disability, social, and healthcare costs and 
on quality of life.1,4,6,7	The	clinical	course	of	ARDs	is	characterized	by	
a long preclinical phase that lasts from months to years.24–27 During 
this period, the clinical manifestations of rheumatic disorders are usu-
ally mild and often remittent; however, serum autoantibody levels and 
markers	of	 immunological	dysregulation	such	as	cytokine	 imbalance	
are already detectable and can have a profound negative effect on 
reproduction, cardiovascular, and lung diseases.30–35 The subsequent 
development	 of	 a	 definite	ARD	during	 this	 period	 is	 dependent	 on	
the interaction between hormonal, genetic, environmental, and mi-
crobiological factors, which are potentially modifiable, and therefore, 
the	preclinical	phase	of	ARDs	is	considered	crucial	for	screening	and	
prevention of disease progression.18,19,25,26 Screening measures based 
on	the	detection	of	symptoms	and/or	markers	of	autoimmunity	have	
been encouraged in the rheumatologic literature, but a precise screen-
ing strategy including identification of the population to be screened 
or the tests to be used has not yet been clearly defined.78,79 Early 
evidence suggests that screening measures in pregnancy based on a 
two- step sequential approach, where the first step is the screening 
of symptoms and the second step is autoantibody detection among 
subjects with symptoms, can be useful for identifying early, incom-
plete, or undifferentiated rheumatic disorders.29,43,80	Although	data	in	
non- pregnant subjects suggest that early identification and treatment 
of rheumatic disorders is associated with less severe organ damage 
and	an	increased	likelihood	of	remission,19,25,81 data on the effect of 
implementation of screening procedures for autoimmune diseases on 
pregnancy	outcome	are	still	lacking.

Early	 and	 stable	UCTDs	 should	 be	 recognized	 as	 significant	 risk	
factors for poor reproductive outcomes, and similar to other rheumatic 
diseases, increased surveillance of the uterine artery during the first 
and second trimesters and umbilical artery Doppler velocities and fetal 
biometry	during	the	third	trimester	should	be	taken	into	consideration.	
Additional	tests	and/or	treatments	such	as	fetal	echocardiography,	low-	
dose aspirin, or low molecular weight heparin should possibly be added 
based on patient autoantibody profile. Flares of rheumatic symptoms, 
which occur in 25% of subjects, should be promptly referred to rheu-
matologists for appropriate treatment. Only future studies can estab-
lish the potential beneficial impact of screening measures, increased 
surveillance, and early treatment of UCTDs on pregnancy outcomes. In 
the meantime, obstetricians should be aware that even in the absence 
of severe symptoms, rheumatic disorders in their early, incomplete, or 
undifferentiated phases can adversely affect pregnancy outcomes, in-
creasing	the	likelihood	of	FGR,	preeclampsia,	and	prematurity.
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