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Introduction
 
Pregnancy is an important condition that can affect and 
be affected by rheumatic disease. The effects of preg-
nancy on rheumatic diseases vary by condition. Rhe-
umatoid arthritis, lupus and antiphospholipid syndro-
me typically are modified by pregnancy. For instance, 
symptoms of RA almost invariably improve in pregnant 
patients frequently resulting in a reduced need for medi-
cations. Most rheumatic diseases that are well control-
led prior to pregnancy do not deteriorate in pregnancy, 
providing that the patient continues with appropriate 
disease-modifying therapy. Some patients with inflam-
matory arthritis go in to remission during pregnancy. Pa-
tients with renal involvement may be at increased risk of 
disease flare. During pregnancy it is essential to monitor 
all aspects of disease activity such as renal involvement, 
as well as pregnancy particularly in patients with syste-

mic lupus erythematozus, antiphospholipid syndrome 
and systemic sclerosis1. 

1. Physiologic and immunologic changes in preg-
nancy
 
The female sex hormones play an important role in the 
aetiology and pathophysiology of chronic immune/inf-
lammatory diseases. Pregnancy is a state of high con-
centration of sex hormones and cross-talk between 
mother and fetus. Oestrogens are generally considered 
as enhancers of cell proliferation and humoral immune 
responses, whereas androgens have opposite effects. 
Throughout pregnancy, the hormonal, biochemical and 
immunological equilibrium in the mother changes rela-
ted to the stage of pregnancy2. Increased blood volume 
with a resultant physiologic anemia occurs3; thrombophi-
lia and increased co-aguability likewise happen4. Muscu-
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loskeletal pain can be difficult to interpret as pregnancy 
itself leads to joint and skeletal complaints. Physiologic 
changes that happen with pregnancy can cause signs 
and symptoms difficult to differentiate from rheuma-
tologic disease flares5. Furthermore, laboratory testing 
typically used to evaluate rheumatologic disease activity 
may be challenging to interpret during pregnancy. For 
example, in healthy pregnancies the erythrocyte sedi-
mentation rate and the synthesis of complement com-
ponents both increase and therefore these tests may 
not be good markers for disease activity6. 
 
Pregnancy is a time of immunologic change. The incre-
ase of free steroid hormones including glucocorticoids, 
progesterones and oestrogens, induces changes in func-
tions of immunocompetent cells such as B cells, T cells 
and monocytes7. Cytokines are important mediators in-
volved in the successful outcome of pregnancy. One of 
the most important immunological modifications during 
pregnancy is the Thelper1(Th1)/Thelper2(Th2) shift due 
to the progressive increase of progesterone and estro-
gens during pregnancy which reach their peak-level in 
the third trimester of gestation. At high levels estrogens 
seem mainly to suppress Th1 cytokines and stimulate 
Th2-mediated immunological responses as well as anti-
body production8. 

Both Th1 and Th2 type cytokines play a role at different 
stages of pregnancy and are adapted to the localization 
and function of cells and tissues. In rheumatic diseases 
with a predominance of a Th1 immune response a shift 
to a Th2 type immune response during pregnancy has 
been regarded as beneficial. Studies of pregnant pati-
ents with RA and systemic lupus erythematosus SLE 
have shown a cytokine expression similar to that found 
in healthy pregnant women. Significant differences were 
present only for a few cytokines and seemed related to 
the activity of the underlying disease. Interestingly, a 
gestational increase of cytokine inhibitors interleukin 1 
receptor antagonist and soluble tumor necrosis factor 
receptor in the circulation corresponded to low disease 
activity in RA9.

2. Rheumatic diseases in pregnancy
a. Systemic lupus erythematosus
 
SLE is a multi-system autoimmune connective tissue di-
sorder that primarily affects women of childbearing age. 
Typical clinical symptoms of SLE include fatigue, fever, 
arthritis, a photosensitive rash, serositis, Raynaud phe-
nomenon, glomerulonephritis, vasculitis and hematolo-
gic abnormalities. Prevalence rates in SLE are estimated 
to be 51 per 100,000 in the United States10. Estimated 
incidence rates in North America, South America, and 
Europe range from 2 to 8 per 100,000 per year9. Women 
are affected nine times more frequently than men11.

Due to the nature of the disease and the increased risk 
of the disease flaring up during pregnancy women with 
SLE have previously often been advised to avoid preg-
nancy12. Some studies report exacerbation of SLE during 
pregnancy13 and the others have not reported increased 
flares14. The Hopkins Lupus Pregnancy Cohort have 
shown an increase in renal flares in pregnant SLE pati-
ents and a Canadian prospective study found changes in 
renal disease activity and deterioration in renal function 
in pregnant patients similar to those which occur in non-
pregnant patients with lupus nephritis15. When compa-
red to other women, SLE patients are at increased risk 
for maternal death, preeclampsia, preterm labor, throm-
bosis, infection, unplanned cesarean section and hema-
tologic complications during pregnancy. There are also 
increased risks to infants of women with SLE including 
low birth weight, fetal loss, and prematurity. The data 
obtained from the  ‘A National Study of the Complicati-
ons of Lupus in Pregnancy’ using the Nationwide Inpati-
ent Sample from 2000 to 2003 and compared maternal 
and pregnancy complications for all pregnancy-related 
admissions for women with and without SLE. In the 
same study was found to women with SLE were more 
likely to have other medical conditions such as hyperten-
sion, diabetes, thrombophilia, the risks for thrombosis, 
infection, thrombocytopenia, and transfusion were each 
approximately 3–7-fold higher for women with SLE and 
had a higher risk for cesarean sections, preterm labor, 
preeclampsia than other women16.
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Studies indicating an increase in flares during pregnancy 
and 3 months postpartum when compared with nonp-
regnant lupus patients in a 12-month period17. Flares 
occur during all trimesters and often also occur post-
partum. The frequency of flares ranges between 7 and 
33% in women who have been in remission for at least 
6 months prior to conception but flares occur in up to 
61–67% of patients if the disease was active at concep-
tion18. If the disease is inactive at conception then the 
risk of flares is reduced in comparison with both tho-
se who had active disease at conception and the non-
pregnant controls19. Signs and symptoms of exacerba-
tion of SLE are including cytopenias, fever not due to 
infection, increased inflammatory rash often sparing the 
nasolabial folds, pleuritic chest pain, pericarditis. Increa-
sed creatinine or proteinuria compared with baseline or 
active urinary sediment. Any signs of an SLE flare should 
be aggressively treated with the lowest possible dose 
of glucocorticoids needed to control the disease. Corti-
costeroids are used to control active lupus during preg-
nancy. The fetus is protected from the effect of predni-
sone or hydrocortisone because of the placental enzyme 
11 beta dehydrogenase. Prednisolone is a little crosses 
the placenta in doses up to 20 mg daily so that adrenal 
neonatal suppression is rare, and it is important to ma-
intain the minimum dose as with doses above 10 mg/d, 
steroids can associated with an increased risk of pre-
eclampsia, pregnancy induced hypertension, gestational 
diabetes, possible premature rupture of membranes20 
. 
Maternal thrombocytopenia,  renal disease, cardiopul-
monary disease may affect the maternal and fetal he-
alth. Thrombocytopenia is defined as a platelet count 
of less than 150,000/µ L21 and measuring the value of 
100,000 to 150,000/ µ L are considered mildly depres-
sed, 50,000 to 100,000/ µ L are moderately depressed 
and less than 50,000/ µ L are severely depressed can be 
defined as22. Thrombocytopenia complicates up to 10% 
of all pregnancies and occurring during pregnancy is a 
common problem and may have many causes such as 
gestational thrombocytopenia, acute fatty liver of preg-
nancy, SLE,  preeclampsia, antiphospholipid antibodies, 
HELLP syndrome, thrombotic thrombocytopenic purpu-
ra23. Approximately 25% of pregnancies with SLE are 

complicated by hypertensive disorders and a higher rate 
of caesarean sections than in the control population24. 
The outcome of hypertension in pregnancy is affected 
by multiple factors including gestational age at onset, 
severity of disease and the presence of comorbid con-
ditions such as preexisting hypertension, diabetes mel-
litus, renal disease, thrombophilia25. Adverse outcomes 
related to hypertension in pregnancy can be divided into 
short-term versus long-term complications. While short-
term complications can be further subgrouped into ma-
ternal and fetal complications, long-term outcomes are 
mainly maternal. There is approximately one maternal 
death due to preeclampsia-eclampsia per 100,000 live 
births with a case-fatality rate of 6.4 deaths per 10,000 
cases26.

One of the major complications of SLE is lupus nephri-
tis (LN). During the second half of pregnancy significant 
proteinuria and hypertension develop in up to 25% of 
women with SLE but this may be due to either preec-
lampsia or lupus nephritis. The activity of LN at concep-
tion impacted on fetal losses which ranged between 
approximately 25 and 57% in women with active LN vs 
8–12.5% in those with quiescent renal disease27. In past 
studies fetal losses ranged from 8 to 36%, miscarriages 
between 4 and 31%, and stillbirths or neonatal deaths 
between 4 and 23%28,29. Treatment of flares LN includes 
corticosteroids and hydroxychloroquine. Renal remissi-
on defined as follows stable renal function and serum 
creatinine in the normal range or estimated glomerular 
filtration rate>60 ml/min/1.73m2, urinary red cells <5/
high-power field, proteinuria <0.5 g/day and normal 
serum C3 levels for at least 12–18 months and not 6 
months only as proposed by others30. Antiphospholipid 
antibodies are present in SLE patients in some publica-
tions and the association between these antibodies and 
fetal loss has been well demonstrated31,32. Mechanisms 
could include lack of implantation, placental vasocons-
triction and thrombosis leading to either fetal growth 
restriction or death33. 

Pregnancy in SLE patients should be considered as a 
high-risk pregnancy and conception should be planned, if 
possible during a quiescent period. Close monitoring for 
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optimal disease control and multidisciplinary obstetrical 
care are necessary throughout the gestation period to 
increase the chances of a successful pregnancy34.

b. Antiphospholipid syndrome

The APS is a disorder of the immune system that is cha-
racterized by excessive clotting of blood and/or certain 
complications of pregnancy (premature miscarriages, 
stillbirth, preterm delivery, severe preeclampsia unexpla-
ined fetal death, or premature birth) and the presence of 
antiphospholipid antibodies (cardiolipin or lupus anticoa-
gulant antibodies) in the blood35. The risks are determi-
ned by the level of antibodies in the blood: higher levels 
indicate a higher risk of thrombotic events or complicati-
ons such as visual disturbances, deep vein thrombosis, 
heart attack and stroke, fetal or neonatal thrombosis, 
recurrent miscarriage, early delivery, oligohydramnios, 
prematurity, intrauterine growth restriction, fetal dist-
ress36. Like other autoimmune disorders, APS does not 
have a known etiology. APS is a systemic autoimmune 
disease characterized by an adaptive immune response 
against self-PL-binding proteins ending in the production 
of specific autoantibodies and autoantibodies promote 
activation of endothelial cells, monocytes and platelets, 
causing an overproduction of tissue factor and throm-
boxane A237. These factors associated with the typical 
changes in the hemostatic system during normal preg-
nancy result in a hypercoagulable state.

The APS takes most commonly in young to middle-aged 
adults. It also can perform in children and the elderly. 
Among patients with SLE, the prevalence of antiphosp-
holipid antibodies is high ranging from 12% to 30% for 
anticardiolipin antibodies and 15% to 34% for lupus an-
ticoagulant antibodies. Overall anticardiolipin antibodies 
occur five times more often then lupus anticoagulant in 
patients with APS38. The prevalence of anticardiolipin 
antibodies and lupus anticoagulants in healthy popula-
tions has been reported to range between 1.0% and 
5.6% and between 1.0% and 3.6%, respectively39. 
Approximately 40% of patients with SLE are antiphosp-
holipid antibodies40. APS is associated with recurrent 
miscarriage in early pregnancy and other complications 

of pregnancy including preterm labour, preeclampsia 
and low birth weight. Fetal death beyond the tenth week 
of gestation is the most typical obstetric complication 
of APS. It is thought that placental ischaemia due to 
thrombus in the placenta are the cause. Pregnancy with 
APS should be examined frequently during their preg-
nancy for evidence of thrombosis, preeclampsia or any 
decrease of fetal movement. During the first trimester 
levels of human chorionic gonadotropin are measured 
to determine the ongoing safety of the pregnancy. Ult-
rasound is carried out every 3–4 weeks from 18 weeks’ 
onward to check fetal growth which can be adversely af-
fected. The consensus was that treatment for APS preg-
nant patients should be low molecular weight heparin 
(LMWH) and low dose aspirin (LDA). Patients with previ-
ous thromboses usually receive two injections per day. 
Unfractionated heparin or low molecular weight heparin 
could be substituted when appropriate because these 
agents do not cross the placenta and are considered the 
anticoagulant drugs of choice during pregnancy41.  If pos-
sible, warfarin therapy should be avoided during preg-
nancy and therapy of warfarin is due to the necessary 
such as previous stroke or severe arterial thromboses. 
It should be avoided at least during the first trimester 
due to because of teratogenicity and from about 2 to 
4 weeks before delivery to reduce risk of hemorrhagic 
complications42 .

c. Rheumatoid arthritis
 
RA is a chronic systemic inflammatory disease of unk-
nown etiology that primarily targets synovial tissues 
and characteristically peripheral joints are symmetrically 
inflamed leading to progressive destruction of articular 
structures usually accompanied by systemic symptoms. 
Systemic symptoms include low-grade fever, early mor-
ning stiffness, generalized afternoon fatigue and mala-
ise, anorexia, weakness and Joint symptoms include 
pain, swelling, and stiffness. As many as 75% of wo-
men with rheumatoid arthritis experience improvement 
of both joint and extra-articular features during preg-
nancy43. RA is relatively common with a prevalence of 
slightly less than 1% in adults all over the world44. RA is 
more common than SLE with an incidence of from 2.5 to 
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7 per 10,000 per year and a prevalence of approximately 
1% in the adult U.S. population and RA is more common 
in women than men45.

The exact cause of RA is unknown but it results from a 
complex interaction between genes and environment. 
T cells, B cells and the orchestrated interaction of pro-
inflammatory cytokines play key roles in the pathophysi-
ology of RA. Differentiation of natïve T cells into Th 17 
cells results in the production of IL-17 a potent cytokine 
that promotes synovitis. B cells further the pathogenic 
process through antigen presentation and autoantibody 
and cytokine production. The release of cytokines such 
as TNF-α, IL-6 and IL-1 causes synovial inflammation and 
cytokines promote the systemic effects including fati-
gue, production of acute phase proteins, anaemia, osteo-
porosis cardiovascular diseases and depression46. Some 
studies have confirmed that spontaneously healing of 
RA during pregnancy and an increased risk of flare after 
delivery. Pregnancy not only mitigates disease activity 
in RA patients but also decreases the risk for RA onset 
and improvement usually begins during the first trimes-
ter and rheumatoid nodules may disappear43. Pregnancy 
related changes in circulating hormones may contribute 
to alterations in the immune system that may impact 
disease activity. In a study conducted by Barrett et al, 
63% of the patients reported improvement in disease 
activity at the third trimester although only 16% were in 
remission47. However in a study conducted by de Man et 
al,  the disease activity decreased during pregnancy but 
increased after delivery48. 90% of those who experience 
remission suffer postpartum exacerbations and there is 
an increased incidence of rheumatoid arthritis onset in 
the postpartum period49. The majority of patients with 
active disease will experience improvement or total re-
mission in the second half of pregnancy and more than 
50% of patients will flare postpartum50.

The most commonly used medications who require 
continued treatment or experience a disease flare du-
ring pregnancy are glucocorticoids, nonsteroidal anti-
inflammatory drugs (NSAIDs), aspirin. Prednisone and 
prednisolone cross the placenta but appear in only small 
amounts in cord blood51. Glucocorticoid therapy during 

pregnancy may increase the risk of premature rupture 
of the membranes and intrauterine growth restriction52, 
hypertension, gestational diabetes, osteoporosis, infec-
tion53. According to data from a meta-analysis of preg-
nancy in women taking glucocorticoids reported an ove-
rall odds ratio for bearing a child with cleft palate of 3.454. 
NSAIDs generally fall into FDA Category B and some of 
them can be used safely in the first part of pregnancy, 
although increased risk of first trimester miscarriage 
under NSAID treatment has been reported and most 
NSAIDs therefore receive an FDA Category C labelling 
beyond 30 weeks of gestation55. Fetal and neonatal ad-
verse effects affecting the brain, kidney, lung, skeleton, 
gastrointestinal tract and cardiovascular system have 
also been reported after prenatal exposure to NSAIDs. 
NSAIDs should be given in pregnancy only if the ma-
ternal benefits outweigh the potential fetal risks at the 
lowest effective dose and for the shortest duration pos-
sible56. The efficacy of low-dose aspirin for this indication 
is controversial, individual patient data from over 32,000 
women and their babies showed that low-dose aspirin 
had no significant effect on the risk of bleeding events 
in either the women or their babies57. Third trimester 
use of these agents may pose greater risk because of 
high-dose aspirin therapy in the third trimester has the 
potential for causing premature closure of the ductus 
arteriosus; indomethacin and ibuprofen appear to have 
much stronger ductal effects than aspirin and high-dose 
aspirin mayhap increase the risk of fetal or neonatal ble-
eding58,59. Medications with a high risk of causing birth 
defects should be avoided during conception and preg-
nancy including methotrexate and leflunomide.

d. Scleroderma

Systemic sclerosis (SSc, scleroderma)  is a systemic, inf-
lammatory, autoimmune disease affecting the skin and 
viscera manifesting pathologically with microvascular le-
sions, perivascular infiltration by mononuclear cells and 
increased deposition of extracellular collagen and cha-
racterized by widespread vascular injury and progressive 
fibrosis of the skin and internal organs. The rarity of the 
disease as well as its propensity to appear in the early 
1940s, explain the low frequency of concurrent sclero-
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derma and pregnancy60. Leukotrienes play an important 
role in the regulation of all the processes vital to the pat-
hogenesis of SSc namely inflammation, vascular functi-
on and connective tissue remodeling61. Many factors can 
lead to immunologic system disturbances and vascular 
changes. The activated cells secrete a variety of subs-
tances and they cause to changes in the extracellular 
matrix compounds including fibronectin, proteoglycans 
and collagens62. Therefore the characteristic signs of the 
disease occur following widespread vascular injury and 
progressive fibrosis of the skin and internal organs63.

Incidence and prevalence may be underestimated beca-
use patients with early or atypical disease may be over-
looked in surveys. Incidence of the disease estimated 
at 9–19 cases per million per year and prevalance esti-
mated that 286 cases per million population in United 
States64. SSc is characterized by a progressive fibrosis of 
the skin, lungs, kidneys, gastrointestinal tract, blood ves-
sels, heart.  SSc is characterized by symptoms that oc-
cur frequently in the general population including fatigue, 
gastroesophageal reflux, raynaud phenomenon, muscu-
loskeletal pain. Therefore it is important for primary care 
practitioners to be aware of scleroderma because early 
intervention can reduce morbidity and detect life-threa-
tening complications. The most common symptoms and 
signs in patients with SSc are malaise, myalgias, Rayna-
ud ‘s syndrome, swelling of the distal extremities with 
gradual thickening of the skin of the fingers, fatigue, 
arthralgias and less commonly noted symptoms were 
breathlessness, upset stomach, sore eyes, depression, 
nausea and weight loss65. The other clinical manifesta-
tions in patients with SSc are esophageal dysfunction, 
cardiac arrhythmias, pericarditis, pulmonary hypertensi-
on, sudden renal disease and hypertension66.

All patients who become pregnant during this high-risk 
time should be monitored extremely carefully. The high 
risk of premature and small infants may be minimized 
with specialized obstetric and neonatal care, however. 
Other pregnancy problems may not be unique to scle-
roderma but because it is a chronic illness any compli-
cation carries higher risks for both mother and child67. 
The current retrospective studies show that despite an 
increased frequency of prematurity and small for gesta-
tional age infants overall maternal and neonatal survival 
is good68. Hence, at present with close monitoring and 
appropriate therapy most scleroderma patients can sus-
tain a successful pregnancy. The worst life-threatening 
complication of a pregnancy is scleroderma renal crisis: 
despite the fact that ACE inhibitors are associated with 
congenital abnormalities and are relatively contraindi-
cated in pregnancy in this case their use is recommen-
ded69.  Hydroxychloroquine and low doses of steroids 
may be safely used. In order to minimize risks a multi-
disciplinary approach is necessary to suggest the best 
timing for a pregnancy and provide adequate supportive 
treatment to SSc patients during the pregnancy70. 

3. Conclusion

Pregnancies in women with rheumatic diseases require 
a multidisciplinary, coordinated approach before during 
and after pregnancy. During pregnancy it is essential 
to monitor all aspects of disease activity (renal involve-
ment), pregnancy complications (intrauterine growth re-
tardation, thromboembolic disease, preeclampsia et al.). 
Post-partum flare is common in all the rheumatic disea-
ses.
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