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INTRODUCTION 

In 13th century physician Rogerius first noticed a 

connective tissue disorder and used the term ‘Lupus’ to 

describe erosive facial lesions in SLE that were 

reminiscent of the wolf's bite.1 

Connective tissue disorders can be put into the following 

number of groups. 

Hereditary connective tissue disorders 

Eg., Ehler Danlos syndrome, Marfan's syndrome and 

Pseudoxanthoma elasticum. 

Autoimmune connective tissue disorders  

Eg., systemic lupus erythematosus, antiphospholipid 

antibody syndrome, scleroderma and polymyositis. This 
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group can be characterized by patients with high titre of 

antinuclear antibodies (ANA) and antibodies to 

ribonucleoprotein (anti RNP). 

Mixed connective tissue disorders and overlap 

syndromes 

These feature three different diseases and it is not 

possible to classify them to a particular disease.2 

In this study we have evaluated the effect of collagen 

vascular diseases on pregnancy and maternal and 

perinatal outcome in such cases.  

METHODS 

This was retrospective type of observational study 

conducted at department of obstetrics and gynecology 

and department of rheumatology at King Edward 

Memorial hospital form April 2017 to September 2018. 

Inclusion criteria  

• All pregnant and women presenting with collagen 

disorders to ANC OPD or to rheumatology OPD or 

in emergency, all postpartum patients having 

connective tissue disorders not recruited during ANC 

were included in this study. 

Exclusion criteria 

• Patients not willing to participate in the study  

• Patients lost to follow-up.  

Estimated population size of connective tissue disorders 

in pregnancy is around fifty-two per year. With the use of 

Raosoft software for sample size calculation, acceptable 

margin of error of five percent for a confidence interval 

of ninety five percent recommended sample size was 

forty-eight. Hence a total of forty-eight cases were 

studied. 

All patients having connective tissue disorders in 

pregnancy after having fulfilled the inclusion criteria 

during the study period were enrolled for study purpose 

after taking their written, informed and valid consent.  

Methodology of this Study was initiated only after ethics 

committee's permission. All pregnant women presenting 

with collagen disorders to ANC out-patient department or 

to rheumatology out-patient department or in emergency, 

all postpartum patients having connective tissue disorders 

not recruited during ANC were included in this study 

after taking their written, informed and valid consent.        

Neonates were followed up till early neonatal period (the 

interval from birth to 7 days of age) to assess fetal 

prognosis. Apgar score, birth weight, preterm/full-term, 

congenital anomalies need of NICU admission, NICU 

stay, stillbirth/ neonatal death were noted.  

RESULTS 

The data collected from this study was described in terms 

of frequencies and percentages when appropriate. The 

statistical performances was evaluated by calculating the 

mean, mode and median. Computer program Microsoft 

Excel 2017 was used. 

Distribution of patients according to diagnoses 

Table 1: Distribution of patients according                 

to diagnosis. 

Diagnosis 
Number of 

subjects (n = 48) 
% 

Antiphospholipid 

antibody syndrome 
23 47.91 

Systemic lupus 

erythematosus 
17 35.41 

Rheumatoid arthritis 5 10.41 

Scleroderma with SLE 2 4.16 

Sjogren's syndrome 1 2.08 

From a total of 48 cases studied at KEM hospital, authors 

noted that antiphospholipid antibody syndrome was the 

most prevalent among all connective tissue disorders in 

pregnancy followed by systemic lupus erythematosus.  

Authors note that antiphospholipid antibody syndrome 

constituted 47.91 percent and systemic lupus 

erythematosus comprised 35.41 percent of the cases 

studied (Table 1).  

Table 2: Obstetric outcome in connective tissue disorders in pregnancy. 

Obstetric outcome SLE 
Rheumatoid 

arthritis 

APLA 

syndrome 

Scleroderma 

with SLE 

Sjogren's 

syndrome 

Spontaneous abortion 4 - 4 - - 

Voluntary abortion 1 - - 1 - 

FTND 5 - 8 - - 

PTVD - 2 2 - - 

Preterm LSCS 3 1 4 1 1 

Full term LSCS 4 1 5 - - 

Emergency exploratory laparotomy - 1 - - - 
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Obstetric outcome in connective tissue disorders in 

pregnancy 

Authors note that out of 48 subjects, 17 (35.41%) 

underwent vaginal delivery while 20 out of 48 (41.66%) 

underwent caesarean section for various indications. 

A significant proportion (16.66%) of patients had 

spontaneous abortion indicating the increased risk of 

abortion in patients with connective tissue disorders. Out 

of 17 patients of systemic lupus erythematosus, 4 (23%) 

had spontaneous abortion.  

Among systemic lupus erythematosus patients, only 5 out 

of 17 (29%) had normal vaginal delivery while 7 out of 

17 i.e. 42% had caesarean section. 18% underwent 

preterm caesarean section. Out of 5 patents of rheumatoid 

arthritis, 40 percent that is 2 patients had preterm vaginal 

delivery. 3 underwent caesarean section out of which one 

underwent exploratory laparotomy in view of uterine 

rupture. Authors further note that in 23 patients of 

antiphospholipid antibody syndrome, 17% had 

spontaneous abortion. 39% i.e. 9 out of 23 underwent 

caesarean section out of which 17% had preterm lower 

segment caesarean section and 22% had full term 

caesarean section. 

There were only two patients of scleroderma with 

systemic lupus erythematosus. One underwent medical 

termination of pregnancy and other had preterm lower 

segment caesarean section. There was only one patient 

with Sjogren's syndrome who underwent pre term lower 

segment caesarean section in view of poor biophysical 

profile followed by exploratory laparotomy in view of 

rectus muscle hematoma. A significant proportion 

(16.66%) of patients had spontaneous abortion indicating 

the increased risk of abortion in patients with connective 

tissue disorder (Table 2). 

Maternal medical outcome in patients of connective 

tissue disorders in pregnancy 

Authors noted that out of 48 patients with connective 

tissue disorders, 21 had associated medical conditions as 

shown in the figure above. The most common of them 

were renal disorders seen in 24%. 0ut of 5 patients with 

renal disorders, 4 had systemic lupus erythematosus. 

Second commonest condition was hypertensive disorders 

(gestational hypertension, preeclampsia and chronic 

hypertension) seen in 23% of these patients. Out of the 5 

cases of hypertensive disorders, 3 i.e. 60% were seen in 

APLA syndrome. 

 

Table 3: Maternal medical outcome in connective tissue disorders in pregnancy. 

Table 4: Fetal outcome in connective tissue disorders in pregnancy. 

 SLE 
Rheumatoid 

arthritis 

APLA 

syndrome 

Scleroderma with 

SLE 

Sjogren's 

syndrome 
Total 

Full term 7 1 10 - - 18 

Preterm 5 2 6 1 1 15 

IUGR 2  4 - - 6 

IUFD/MSB/FSB  2 3 - - 5 

NICU admission 4 2 3 1 1 11 

 

In systemic lupus erythematosus, out of 17 patients, 

almost 13 were associated with medical comorbidities. 

One patient had pre-eclampsia, 1 had liver disorder, 1 had 

chronic hypertension, 4 had renal disorder, 2 had 

hemolytic anemia, 1 had retinal vasculitis and 3 had 

associated gestational diabetes mellitus or overt diabetes 

mellitus.  

In antiphospholipid antibody syndrome, out of 23 patients 

almost 7 had associated medical comorbidities. 

Gestational hypertension and liver disorder were most 

common of them with 8.69 percent patients suffering 

from each. There were only two patients with SLE with 

scleroderma, and none had any medical comorbidities. 

 SLE Rheumatoid arthritis APLA syndrome Scleroderma with SLE 

Thrombocytopenia - - 1 - 

Gestational hypertension/pre-eclampsia 1 - 2 - 

Chronic hypertension 1 - 1 - 

Pulmonary artery hypertension - - - - 

Renal disease 4 - 1 - 

Liver disorders 1 - 2 - 

Haemolytic anaemia 2 - - - 

Retinal vasculitis 1 - - - 

Gestational diabetes mellitus 3 - - - 
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There was one patient with Sjogren's syndrome and she 

had pulmonary artery hypertension (Table 3).  

Fetal outcome in connective tissue disorders 

Authors further note that 33 out of 48 i.e. 68.75% were 

live births. Out of live births, 54.54% were full term 

while 45.45% were preterm neonates. Out of 33 live 

births, 11 i.e. 33.33% live births needed NICU admission. 

10.41% pregnancies in our study resulted in intrauterine 

fetal deaths out of which 4.16% were fresh stillbirths and 

6.25% were macerated stillbirths. 

In patients with systemic lupus erythematosus, 12 out of 

17 (70.58) had live births. Out of them 7 (58.33%) were 

full term babies and 5 (41.66%) were preterm. 2 babies 

had intrauterine growth retardation and one had low birth 

weight. 4 (33.33%) babies needed NICU admission. In 

patients with antiphospholipid antibody syndrome, 23.07 

percent had missed abortion. 3 out of 23 i.e. 16% were 

intrauterine fetal deaths. 16 out of 23 i.e. 69.5% were live 

births out of which 10 were full term while 6 (37.5%) 

were preterm. Among 5 patients of rheumatoid arthritis, 

40 percent were intrauterine fetal deaths, 20 percent were 

full term and 40 percent were preterm. One of the full-

term babies was low birth weight. Overall 2 infants 

(40%) needed NICU admission. There were two patients 

with scleroderma with systemic lupus erythematosus. 

One had missed abortion and one gave birth to a preterm 

infant (Table 4). 

 

Figure 1: Indications for NICU admission. 

Indication for NICU admission 

Out of 33 live births, 11 i.e. 33.33% live births needed 

NICU admission. 

The most common indication of NICU admission was 

preterm birth followed by intrauterine growth retardation. 

Preterm neonate of a woman of Sjogrens syndrome had 

complete heart block and was admitted in NICU for the 

same (Figure 1). 

DISCUSSION 

Autoimmune disorders in pregnancy pose many difficult 

situations for the obstetricians during diagnosis and 

treatment. Pregnancy in patients with autoimmune 

diseases remains at high risk. Vigilant monitoring of 

antenatal patients however, averts many maternal and 

fetal complications. Close fetal surveillance improves 

outcome. 

SLE 

Women with SLE generally experience an increase in 

disease activity during pregnancy.3-5 

Out of 17 patients of systemic lupus erythematosus, 4 i.e. 

23% had spontaneous abortion. 

MoladvY, Borkowski T et al, of Tel Aviv university, 

Israel studied 29 pregnancies with systemic lupus 

erythematosus prospectively and found that 20.7% in 

their study had spontaneous abortions.6 

Similarly, Carmona F et al, in their study of 60 cases of 

SLE found 5% miscarriages and 6.5% voluntary 

abortions.7 

Mankee A et al, in their study “Lupus anticoagulant, 

disease activity and low complement in the first trimester 

are predictive of pregnancy loss” found that among those 

with lupus anticoagulant test positive during first 

trimester, 6/16 (38%). experienced a pregnancy loss as 

compared to only 16/186 (9%) of other pregnancies (p = 

0.003). In our study too, out of 4 SLE patients who had 

spontaneous abortion, 3 were LA positive.8 

In this study only 5 out of 17 i.e. 29% had normal vaginal 

delivery while 7 out of 17 i.e. 42% had cesarean section. 

In this study, out of 17 patients of systemic lupus 

erythematosus, 13 were associated with medical 

comorbidities of which most common was renal disorder 

seen in 4 i.e. 23.5% of SLE patients followed by pre 

gestational and gestational diabetes mellitus seen in 

17.6% patients. Hypertensive disorders (11.76%) and 

hemolytic anaemia (11.76%) were also seen. 

Vengetesh PM et al, found similar results in their study in 

which pre-eclampsia and gestational diabetes mellitus 

were the most commonly seen maternal complications in 

SLE. 

In this study in patients with systemic lupus 

erythematosus, out of 17 only 12 had live births. Out of 

them 7 (58.33) were full term babies and 5 (41.66%) 

were preterm. 2 babies had intrauterine growth 

retardation. 

In this study, 7 out of 12 were low birth weight babies 

and 4 babies needed NICU admission for prematurity. 
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In the study by Carmona F et al, obstetric complications 

in remaining 53 pregnancies having live births included: 

preterm delivery, 11 cases (20.8%); intrauterine growth 

retardation, five cases (9.4%) and low birth weight in 13 

cases.7 

Similar results were found by Vengetesh PM et al in their 

study in which out of 8 live births 6 (75%) had preterm 

delivery, 2 babies had fetal growth restriction and 3 

needed NICU admission.9 

Andrew Smyth in his study “a systematic review and 

meta-analysis of pregnancy outcomes in patients with 

systemic lupus erythematosus and lupus nephritis” had 

found significant associations between lupus nephritis 

and both premature births and preeclampsia.10 In their 

study, 1842 patients with 2751 pregnancies were studied 

in which the induced abortion rate was 5.9%, and when 

excluded, fetal complications included spontaneous 

abortion (16.0%), stillbirth (3.6%), neonatal deaths 

(2.5%), and intrauterine growth retardation (12.7%). The 

unsuccessful pregnancy rate was 23.4%, and the 

premature birth rate was 39.4%. 

Gladman DD et al, in their study ‘the effect of lupus 

nephritis on pregnancy outcome and fetal and maternal 

complications” found that fetal complications were not 

different between SLE patients with and without lupus 

nephritis with the exception of low birth weight and 

congenital malformations, which were observed more 

frequently in the renal group. Renal disease was more 

commonly associated with pregnancy-induced 

hypertension.11 

In this study too, 4 of 17 SLE patients had lupus 

nephritis. Three out of them underwent cesarean section. 

All four had live births out of which two had preterm 

neonates. 

Rheumatoid arthritis 

Rheumatoid arthritis is the only connective tissue disease 

for which most reports show clinical improvement during 

pregnancy. Although most patients note having milder 

symptoms by the end of the first trimester, they also note 

some exacerbation of symptoms shortly after delivery. 

In our study there were 5 patients of rheumatoid arthritis. 

In 40 percent i.e. 2 had preterm vaginal delivery. Two 

underwent preterm cesarean section out of which one 

underwent exploratory laparotomy in view of uterine 

rupture. One had full term cesarean section. 

Barnabe C in his study of 38 Canadian women with 

rheumatoid arthritis, found that a large proportion of 

women with rheumatoid arthritis (34.2%) were delivered 

by cesarean section.12 

In this study among 5 patients of rheumatoid arthritis, 40 

percent were intrauterine fetal deaths. Out of them one 

was fresh stillbirth due to uterine rupture and one was 

macerated stillbirth of 30 weeks (cause not known). 

A total 20 percent were full-term and 40 percent were 

preterm. One of the full-term babies was low birth 

weight. Overall 2 infants needed NICU admission. 

Clowse MEB et al, however in their study of 75 women 

with rheumatoid arthritis, found that a total of 41% of the 

RA pregnancies had an adverse outcome (miscarriage, 

preterm delivery, or infant abnormality), compared to 

20% of control pregnancies.13 

Barnabe C et al, found similar neonatal outcome in 

rheumatoid arthritis. In his study of 38 women, 21% had 

preterm births while 29.8% babies needed intensive care 

admission.14 

Out of 5 women of rheumatoid arthritis in our study 3 

had improvement in symptoms of rheumatoid arthritis 

though disease activity pre and post pregnancy could not 

be compared due to unavailability of pre pregnancy 

investigations. 

Majority of patients (66-75%) experience symptoms 

improvement during pregnancy. This improvement 

usually begins in first trimester lasts up to few weeks of 

postpartum period.14,15 

In spite of the observations in this study, data now shows 

that for women with well controlled rheumatoid arthritis, 

pregnancy outcomes are comparable to the general 

obstetric population, whereas higher levels of RA disease 

activity are associated with increased risk of less 

favorable pregnancy outcomes.16 

Further prednisolone use during pregnancy was linked to 

lower gestational age at birth. In this study too, 3 out of 5 

patients were on prednisolone and 2 had preterm birth 

while one was intrauterine fetal death. 

APLA syndrome 

Literature quotes patients with antiphospholipid 

syndrome, miscarriage is the most common fetal 

complications followed by fetal loss and premature birth, 

whereas the most common maternal manifestations were 

preeclampsia, followed by eclampsia and abruptio 

placentae.17 

In this study there were 23 patients with antiphospholipid 

antibody syndrome. In 23 patients of antiphospholipid 

antibody syndrome, 17% had spontaneous abortion. 

A total 39% i.e. 9 out of 23 underwent cesarean section 

out of which 17% had preterm lower segment cesarean 

section. 

Similar results were found by Venkatesh PM et al, in 

their study “autoimmune disorders in pregnancy: 
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maternal and fetal outcome”.19 Out of 41 patients 

reaching third trimester, 4 were delivered preterm out of 

which two had fetal growth restriction with fetal distress 

and the one was delivered due to imminent eclampsia. 

Only three patients had vaginal delivery while the rest 16 

i.e. 39.02% were delivered by cesarean section.9 

Aboubakar M et al, in their study “pregnancy outcome of 

women with antiphospholipid antibody syndrome” found 

that out of 34 patients with APLA syndrome cesarean 

sections were performed on 24 women, representing 

71%.18 

In this study, in patients with antiphospholipid antibody 

syndrome, 3 out of 23 i.e. 16% were intrauterine fetal 

deaths. 16 out of 23 i.e. 69.5% were live births out of 

which 10 were full term while 6 (37.5%) were preterm. 

Similarly, Venkatesh PM et al, in their study 

“autoimmune disorders in pregnancy: maternal and fetal 

outcome” found that out of total 41 patients with APLA 

syndrome 19 had live births. Out of 19 there were 4 i.e., 

21% preterm neonates and 21% neonates with 

intrauterine growth retardation.9 

In this study also 4 (25%) out of 16 live births had fetal 

growth restriction and 4 (25%) neonates had low birth 

weight. Out of 16 live births, 3 (18.75%) needed 

intensive care admission. 

Vengetesh PM also found that before diagnosis and 

treatment, out of 41 only 9 patients reached third 

trimester and among those nine, preeclampsia and its 

sequelae were the notable complications observed in five 

patients.9 

In this study also out of 23 patients of antiphospholipid 

antibody syndrome 7 had associated medical 

comorbidities. Gestational hypertension and liver 

disorder were most common of them with 8.69 percent 

patients of each. 

Poor pregnancy outcomes, including second trimester 

loss, fetal growth restriction and preeclampsia were 

observed in association with APLA for years, but only 

recently it has been recognized that the lupus 

anticoagulant is the primary predictor of poor pregnancy 

outcomes in women.19 

The outcomes of different treatments - including aspirin, 

steroids, intravenous globulin and heparin - given to 

improve pregnancy outcome of women with recurrent 

miscarriage associated with antiphospholipid antibodies 

were analyzed in a meta-analysis. This meta-analysis 

reported that aspirin plus unfractionated heparin is the 

only treatment combination that leads to a significant 

increase in the live birth rate among women with 

antiphospholipid syndrome. Miscarriage rate is reduced 

by 54% with this treatment combination (aspirin plus 

unfractionated heparin compared with aspirin alone).20 

In this study, out of 23 Antiphospholipid antibody 

syndrome patients, 8 had received this combination 

treatment while 15 had not. 6 out of 8 patients (75%) 

receiving this treatment had live births while out of 15 

not receiving this treatment, only 10 i.e. 66.66% had live 

births. 

Sjogren's syndrome 

Sjögren syndrome is known to occur more commonly in 

women. Affected women are likely to experience more 

complicated pregnancies than are women without the 

disease.21,22 

The effect of autoimmune disease on pregnancy varies 

according to the maternal disease, disease activity, 

severity of organ damage, antibody profile, and drug 

treatment.23 

An increase in frequency of cesarean delivery was 

observed in patients with Sjögren syndrome.24 

In this study there was only one patient with primary 

Sjogren's syndrome who underwent preterm lower 

segment cesarean section in view of poor biophysical 

profile followed by exploratory laparotomy in view of 

rectus muscle hematoma. 

One of the most dreaded complications found in 

pregnancies in patients with Sjögren syndrome is CHB. 

In this patient of Sjogrens syndrome too, the neonate born 

was preterm and had congenital complete heart block and 

needed intensive care management for the same. 

A woman is at risk of delivering a CHB affected baby if 

she is anti-SS-A positive.25 Frequent surveillance is 

required for at-risk pregnancies by serial 

echocardiograms and obstetric sonograms between 16 to 

20 weeks of gestation and thereafter. The goals are early 

diagnosis and treatment of incomplete CHB, and 

improving the outcome for the fetus.26 

Hussein SZ in their study “pregnancy and fetal outcome 

in women with primary Sjögren’s syndrome” studied 16 

cases of pregnancies with Sjogren's syndrome. Seventy-

two (90%) of the deliveries ended at term in the controls 

(80) versus 14 (87%) in the cases. Premature birth 

occurred in 8 (10%) of the controls versus 2 (13%) of the 

cases. Newborn of women with primary Sjogren's 

syndrome were characterized by greater birthweight 

deviation as compared with controls, and 25% of these 

babies were small-for-gestational age (SGA) as compared 

with 7.5% in controls.24 

Scleroderma 

In the past, patients having scleroderma were thought to 

be at high risk for poor fetal and maternal outcome, but 

some current retrospective studies show that overall 

maternal and neonatal survival is good despite increased 
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risk of small for gestational age fetus. Thus, at present, 

with close monitoring and appropriate therapy most 

scleroderma patients can sustain a successful pregnancy. 

Therapy with hydroxychloroquine and low dose steroids, 

intravenous immunoglobulins can also be helpful. Renal 

crisis remains one of the most dreaded complication of a 

scleroderma pregnancy and necessitates prompt 

institution of ACE inhibitor therapy despite its potential 

teratogenicity. 

In this study, there were two patients of scleroderma who 

had coexisting systemic lupus erythematosus. Out of 

them, one had medical termination of pregnancy in view 

of risk of child being born with serious physical or mental 

handicap (patient was on hydroxychloroquine) and one 

had preterm lower segment cesarean section at 34 weeks 

in view of non-reassuring non stress test. 

Taraborelli M et al, in their study “Brief Report: 

Successful pregnancies but a higher risk of preterm births 

in patients with systemic sclerosis: an Italian multicenter 

study” prospectively collected data on ninety-nine (99) 

women with scleroderma from 25 Italian centers and 

analyzed them retrospectively. Women with scleroderma 

were observed during 109 pregnancies (from 2000 to 

2011), and outcomes were compared with those of the 

general obstetric population (total of 3,939 deliveries). 

They found that scleroderma patients had a significantly 

increased frequency of preterm deliveries (25% versus 

12%) as compared to the general obstetric population.27 

They also observed increased rate of intrauterine growth 

restriction (6% versus 1%), and babies with very‐low 

birth weight (5% versus 1%). Also, use of corticosteroids 

was associated with increased rate of preterm deliveries. 

CONCLUSION 

The results obtained from this study demonstrate the 

maternal and fetal outcome in various connective tissue 

diseases like antiphospholipid antibody syndrome, 

systemic lupus erythematosus, rheumatoid arthritis, 

scleroderma and Sjogrens syndrome in pregnancy. 

Connective tissue disorders are associated with multiple 

voluntary and involuntary abortions as well as 

intrauterine fetal deaths. Even in those women having 

live births, many undergo caesarean sections due to 

various indications like fetal distress, poor biophysical 

profile, non-reassuring non stress test etc. 

Neonates born to mothers with connective tissue 

disorders are growth restricted and many of them need 

intensive care admission. 

The data collected and the results arrived upon should 

help contribute significant literature regarding collagen 

disorders in pregnancy and help in better fetal and 

maternal management during pregnancy. 
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