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ABSTRACT
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Pregnancy can lead to remission and flare in rheumatological conditions. Rheumatological diseases in quiescent phase can be
managed better in pregnancy without much complication. Rheumatoid arthritis and spondyloarthropathies got remission in
pregnancy, and SLE and other rheumatological conditions get worsened. Most of the treatment regimes for rheumatic diseases are
modified during pregnancy for better outcome in terms of foetus and mother health.
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INTRODUCTION

Pregnancy can be challenging to manage in patients with
rheumatic diseases for a range of reasons including the
impact of physiological and immunological changes
of pregnancy on underlying disease activity, the varied
presentation of rheumatic disease during pregnancy,
and the limited treatment options.! Rheumatic disorder
or rheumatism is a non-specific term for medical
problems affecting the joints and connective tissue. For
years, women with potentially serious systemic rheuma-
tologic disorders have been advised not to get pregnant.
In fact, with careful medical and obstetric management,
most of these women can have successful pregnancies.”
Only the warning note “women should not consider
getting pregnant until their rheumatic disease is under
control”. During pregnancy, the effects of inflamma-
tion when rheumatic disease becomes active as well as
the then necessary anti-inflammatory and/or immuno-
suppressive drugs can complicate the condition. Those
diseases with the potential to affect the kidney are more
likely to affect pregnancy outcome than others.

Rheumatic conditions which improve during
pregnancy

1. Rheumatoid Arthritis (RA)
2. Spondyloarthropathies

Rheumatic conditions which worsen during
pregnancy

Systemic lupus erythematosus (SLE)
Rheumatic fever

Progressive Systemic Sclerosis
Mechanical backache

Carpal Tunnel Syndrome

B

Rheumatoid arthritis and pregnancy

Pregnancy induces a change of the immune system
in order to permit tolerance towards the semi-allo-
geneic foetus. This natural immunomodulation leads
to amelioration of the disease in most patients with
theumatoid arthritis during pregnancy” RA is less
common in women of child-bearing age than in older
women (0.1-0.2% vs 2-5%), but its occurrence in
pregnancy is increasing as women delay child-bearing*
Contrary to previous studies, recent prospective studies
show that only 48—66% of women with RA experience
improvement in pregnancy and only 20% becoming
quiescent by the third trimester.”® This change may be
because of new treatment regimes, as women receive
more aggressive treatments and enter pregnancy
with more stable disease so they have fewer margins
to improve.*® A recent study shows that pregnant
women with RA, with positive rheumatoid factor
and anti-cyclic citrullinated antibody (anti-CCP) were
less likely to improve during pregnancy. However, all
women had the same chance of flare up on postpartum
regardless of their serological profile, and antibody
levels had no relationship with activity either pre- or
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post-partum.” Postpartum flares usually occur within
the first 4 months in most patients with chronic inflam-
matory arthritis.”® The new-onset of RA is three to five
fold more likely during this postpartum period.*’

Some studies on pregnancies in women with RA
suggest that pregnancy outcomes are worse than in
the general population,'™! and some have found that
hypertensive disorders, including preeclampsia, are
more frequent and often results in preterm deliveries."
Children born to women with RA are more likely to
be small for gestational age, to be born preterm and
to have lower birth weight, which seems to be particu-
larly associated with disease activity and corticosteroid
treatment.'"'? The chance of fetal deaths is high in
women with RA."?

Drugs for RA in pregnancy

NSAIDs are usually safe drugs in pregnancy if they are
used in short limited courses, but may be associated
with renal and cardiac failure, hypertension and fluid
overload in the mother, and oligohydramnios and renal
impairment in the fetus if used for long period of time.
A systematic review, evaluating the risk of NSAID use
in patients with inflammatory arthritis suggests a higher
rate of cardiac malformations in infants exposed to
NSAID during the first trimester."” Their use should
be stopped towards the end of pregnancy (>30-32
weeks) owing to increased risk of early closure of
ductus arteriosus of the baby."* Short acting NSAIDs
(Ibuprofen, Naproxen) are relatively safe, and there
are no reliable data on the use of selective COX-2
inhibitors, and they should therefore be avoided.

Non-fluorinated  corticosteroids  (hydrocortisone,
prednisone and methylprednisolone) are largely
metabolized by placental 11B-hydroxysteroid dehy-
drogenase, and thus minimal amounts reach the fetal
circulation (<10% of total dose)." The dose of pred-
nisolone should be limited to less than 20 mg/day;
higher doses ate acceptable if they are required to
treat aggressive disease.”” It is recommended to give
stress doses of hydrocortisone at delivery in patients
on long-term therapy. Also the non-fluorinated cot-
ticosteroids are minimally excreted into breast milk
(5-25%) and, hence, compatible with breastfeeding. At
high doses (prednisone > 40 mg/day) consider timing

breastfeeding to 4 hours after the dose."

The gestational disease modifying anti rheumatoid
drugs (DMARD) therapy and the pre-conceptional
use of DMARD and TNF-inhibitors most probably
supported the disease ameliorating effect of pregnancy

in most of the RA patients and suppressed levels
of anti-citrullinated protein antibodies (ACPA).” A
decreasing effect on rheumatoid factor (RF) and ACPA
has been studied in DMARD like methotrexate, sul-
fasalazine, antimalatrials or minocycline.'®” Hydroxy
chloroquine (HCQ) is the preferred drug due to its
low rate of side effects. Its safety profile for both the
mother and the baby has been widely studied, with
no reported fetal neurosensory toxicity or malforma-
tions."™"” But chloroquine has been associated with
increased risk of retinopathy in the mother and fetal
ototoxicity.”  HCQ is recommended to continue
throughout and after pregnancy in RA. Post-concep-
tion use of rheumatologic doses of methotrexate
(MTX) was associated with an increased risk of major
birth defects and spontaneous abortion.”!

Except, azathioprine, sulfasalazine, ciclosporin and
tacrolimus the majority of the immunosuppres-
sive drugs are contraindicated during pregnancy and
breastfeeding.'’. The use of sulfasalazine and cyclo-
sporine should be justified and the aim should be to
keep them at the lowest effective dose. In women of
child-bearing age, taking pregnancy-contraindicated
immunosuppressants such as methotrexate, mycophe-
nolate mofetil, lelunomide or CYC, safe and effective
contraception is necessary. If planning for pregnancy,
these drugs should be switched to safer alternatives
(e.g., azathioprine, sulfasalazine and tacrolimus) and
conception should be postponed for at least 3 months,
in order to monitor new flares or side effects from the
change in drug regime.'* Cyclosporine therapy during
pregnancy should be carefully considered, may be a
safe alternative for patients with autoimmune disease
refractory to conventional treatment.”” The administra-
tion of immunosuppressive drugs during pregnancy
does not generally hamper the correct development
of the newborn’s immune system or its response to
scheduled vaccinations.”

A meta-analysis showed that sulfasalazine is not related
to teratogenic effects, but women should be advised to
take high-dose folic acid (5 mg/day) from 3 months
prior to conception until at least the end of the first
trimestet, in order to prevent neural tube defects.** The
same folic acid dosage is recommended in women who
were taking methotrexate. Leflunomide is a pyrimidine
synthesis inhibitor contraindicated in women who
are or may become pregnant.”” Because of the long
half-life of the active metabolite of leflunomide, it may
be detectable in plasma up to two years after withdrawal
of the drug. Cholestyramine 8 mg tds is recommended
to enhance elimination for 10-14 days or until plasma
levels of leflunomide are undetectable.

Kerala Medical Journal | January-March 2019 | Vol XII Issue 1 17



Jacob Antony and Anilkumar AV. Overview of Rheumatologic Disorders in Pregnancy

Spondyloarthropathies

Spondyloarthropathy is any joint disease of the
vertebral column; and spondyloarthropathy with in-
flammation is called spondylarthritis. In contrast, spon-
dylopathy is a disease of the vertebra itself, but lots
of conditions involve both spondylopathy and spon-
dyloarthropathy. Although there are much lesser data
than for RA, pregnancy has been shown to significantly
improve peripheral arthritis (as with RA) and uveitis
in most patients, but in 25% of patients with pre-
dominantly spinal disease, it deteriorates in pregnancy.
It is difficult to distinguish whether this is due to in-
flammatory or mechanical changes in pregnancy.” A
study showed that Improvement in pain of ankylosing
spondylitis occurs predominantly in the first trimester,
with significant improvement in pain than stiffness,
but pain worsened in later stages of pregnancy, likely
secondary to biomechanical loading.”’

NSAIDs such as ibuprofen, naproxen, and aspirin
are the most commonly used drugs for spondylitis
treatment. In moderate to severe cases, other drugs
may be added to the treatment regimen. DMRDs, such
as methotrexate, normally used for the treatment of
severe cases are not indicated in pregnancy.

Systemic lupus erythematosus (SLE)

SLE can lead to multiple medical and obstetric compli-
cations during pregnancy. A study showed that lupus
patients have a 20-fold increased risk of maternal
mortality and a higher rate of hypertension, renal
impairment, pregestational diabetes, pulmonary hy-
pertension, major infections, thrombotic events and
other hematologic complications, compared with
normal population.”® Also the risk of preeclamp-
sia, cesarean section, preterm labor and intrauterine
growth restriction (IUGR) was two to four fold higher
in women with SLE, particularly in patients with renal
impairment, chronic hypertension and women on
high-dose oral steroids.”® But patients with SLE in
remission without major organ involvement are likely
to have a normal pregnancy outcome.

Fetal growth retardation secondary to placental insuffi-
ciency is frequent in pregnancy in lupus,” even in those
with mild disease, with an incidence of 6-35% of small
for gestational age babies.’” About 25% of all lupus
pregnancies end in preterm (<37 weeks) delivery.” The
disease activity, hypertension and hypothyroidism have
been identified as risk factors for preterm delivery in
SLE‘32,33

Compared to one in ten pregnancy loss in control
population in lupus patients it is up to one in five

pregnancies, with a high percentage of stillbirths (up
to 4 to 6 fold). Hypertension and proteinuria (>500
mg/day) are the major cause of pregnancy loss, and
also thrombocytopenia and secondary APS have been
recognized as other risk factors for pregnancy loss.”

Women with active lupus during the 6 months prior
to conception or high clinical activity in pregnancy
can have worse pregnancy outcomes compared with
those with low or no activity, which is often associated
with corticosteroid use.”*** Patients with active lupus
nephritis (LN) are at particulatly high risk for poorer
pregnancy outcome, therefore they should be advised
to postpone pregnancy as a minimum 6 months (ideally
12-18 months) after the last LN flare.”” Women with
creatinine >2.5-2.8 mg/dl (GFR <35 ml/min), and
on dialysis or with renal transplant present the highest
complication rates.”® Pregnant women with SLE have
a 3 to 4 fold increased chance of developing preec-
lampsia, compared with the general population.’
Features indicative of lupus nephritis are active urinary
sediment, low or falling complement levels, high or
increasing anti-dsDNA, and evidence of lupus flare
involving other organs before 20 weeks of gestation.

Treatment of SLE in pregnancy

The mainstay of treatment in pregnancy is the control
of disease activity and observance of major organ
involvement. Antimalarials are one of the mainstays
in treatments of SLE in pregnancy because of their
protective properties on activity, damage, long-term
survival and thrombosis.® HCQ is the preferred
drug due to its low rate of side effects, and its safety
profile for both the mother and the baby has been
widely researched, with no reported fetal neurosen-
sory toxicity or malformations.'® But chloroquine has
been associated with increased risk of retinopathy in
the mother and fetal ototoxicity™ HCQ should be
continued throughout the pregnancy and in postpartum
period in lupus patients.

When treating SLE with a corticosteroid, prednisone
should be used because less than 10% of the dose of
these drugs crosses the placenta. If we use fluorinated
corticosteroids, such as dexamethasone and beta-
methasone, which may easily cross the placenta can
lead to foetal complications (i.e. congenital heart block
or to hasten lung maturity prior to a preterm birth).
Babies exposed to high dose prednisone in utero may
have adrenal insufficiency at birth.”” The dose of pred-
nisolone should be limited to less than 20 mg/day,
higher doses are acceptable if they are required to treat
aggressive disease."”
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Belimumab is a human monoclonal antibody, and the
first biologic drug licensed for the treatment of SLE.
Experience in pregnancy is scarce, hence the current
recommendation is to withdraw it at least 4 months
ptior to conception.” Rituximab is another monoclonal
antibody used in several severe case of SLE. There is
heterogeneity of report for the use in pregnancy, and
women should be counseled against pregnancy for
6—12 months after rituximab exposure due to the risk
of neonatal B-cell depletion.”” The current available
data on infliximab-exposed pregnancies show that in
women who remain on this treatment during the third
trimester, cord blood levels of infliximab are 2 to 3 fold
higher than in the mother’s circulation.*’ Based on few
cases available in the literature, certolizumab, which
does not cross the placenta is considered to be safe due
to the low levels detected in both cord blood and breast
milk. Prophylactic calcium and vitamin D supplements
should be prescribed to women on corticosteroids,
heparin and/or at high risk for osteoporosis.

Mild flares during pregnancy can be treated with
NSAIDs, HCQ and low-dose oral steroids. For
moderate or severe disease, the use of methylpredniso-
lone pulses or high-dose oral steroids followed by rapid
reduction of oral steroids to low maintenance doses,
combined with safe immunosuppressants, biologic
agents and/or IVIG may be necessary. More severe
cases may require a risk/benefit assessment and prior-
itization of the mother’s welfare over fetal concerns,
and therefore the use of stronger agents such as my-
cophenolate mofetil or CYC.

Intravenous immunoglobulin is a treatment option for
SLE during pregnancy. It is studied to be relatively safe
during pregnancy as the foetus is already exposed to
maternal immunoglobulins during the latter half of
pregnancy. Immunoglobulin can be effective therapy
for moderate to severe SLE flares, and it has been
shown to diminish SLE activity and promote better
pregnancy outcome in a small cohort of 12 patients
with SLE.*!

Scleroderma

Once scleroderma was considered a strict contraindica-
tion for pregnancy, with careful timing of pregnancy
and close monitoring, successful pregnancies outcome
can be achieved for this.* It was found that the live birth
rate was 84% for women with limited scleroderma,
77% for women with diffuse scleroderma, and 84%
in a historical control group.”” An increased risk for
premature births and low birth weight (<2500gm at
term) has been reported.***

Raynaud’s phenomenon may improve with pregnancy,
which is secondary to a physiological increase in cardiac
output, while gastroesophageal reflux disease (GERD)
worsens, especially during the later part of pregnancy.
Renal complication of scleroderma in pregnancy
is the worst complication to anticipate. Renal crisis
can be managed by using angiotensin-converting
enzyme (ACE) inhibitors and angiotensin receptor
blockers, and considered as life-saving treatments for
scleroderma renal crisis, but carry significant risk for
foetal anomalies.* Most of the complications occur
late in pregnancy and include renal atresia, pulmonary
hypoplasia, and foetal death.*” Renal crisis during
previous pregnancy is not a strict contraindication for
future pregnancy, but it is recommended that a woman
wait several years until her disease is stable before
trying to conceive.

Vasculitis in pregnancy

Pregnancy in women with vasculitis in remission are
in low risk of complications, and therefore, pregnancy
should ideally be planned after a period of quiescent
disease. Disease flare ups can happen at any stage of
pregnancy and postpartum.

C-reactive protein level is the reliable marker of disease
activity during pregnancy, and not the erythrocyte sedi-
mentation rate (ESR).* Itis essential to exclude infection
for the correct management of Vasculitis, because both
Vasculitis and infection mimic each other.”” Among
all forms of systemic vasculitis, Takayasu’s arteritis
need special attention as it is a disease characteristically
diagnosed in women of child-bearing age. Hyperten-
sion and preeclampsia are the most serious complica-
tions in pregnant women with Takayasu’s disease, and
they can affect the mother and the child.*” Maternal
blood pressure should be controlled very accurately on
the two superior limbs. Patients with stenosis of aorta
and/or its principal branches need comprehensive cat-
diovascular assessment together with antenatal review
to plan for the best mode of delivery and anesthesia.*

Vasculitis flare may also mimic preeclampsia, but active
urinary sediment and other systemic clinical manifesta-
tions usually point towards vasculitis, whereas isolated
proteinuria with presence of other features such as hy-
pertension, headache, epigastric pain and edema may
indicate the preeclampsia.

Treatment of vasculitis in pregnancy

Steroids and azathioprine are the mainstay of treatment
for vascultis in pregnancy. A low-dose of prednisone
(<7.5-10 mg) and azathioprine are maintenance
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treatment

during pregnancy. However, in life

threatening situation like severe fare ups, Cyclophos-
phamide (CYC) should be considered as the drug of
choice. But azathioprine is contraindicated during the
first and early second trimesters, intravenous immuno-
globulins (IVIG) can be a useful option to control the
disease until CYC can be used.”

END NOTE

Author Information

1

. Dr Jacob Antony, Additional Professor,
Department of General Medicine, Govt.Medical

College, Trivandrum, Kerala, India.

. Dr Anilkumar AV, Assistant Professor, Department

of General Surgery, Govt.Medical College,

Trivandrum, Kerala, India

Conflict of Interest: None declared

REFERENCES

1.

6.

10.

11.

Evaluation and management of systemic lupus erythematosus and
rheumatoid arthritis during pregnancy. Medha Barbhaiya, Bonnie L.
2,225-235, s.1. : Clinical Immunology, November 2013, Vol. 149.

Guillermo Ruiz-Irastorza, MD, PhD, and Munther A. Khamashta,
MD, FRCP, PhD. Pregnancy and Rheumatic Disease. s.l. : American
College of Rheumatology, 2013.

Pregnancy mediated improvement of rheumatoid arthritis. Frauke
Forgera, Inka Vallbrachtb, Klaus Helmkeb, Peter M. Villigera, Moni-
ka Ostensen. w13644. doi: 10.4414/smw.2012.13644, s.1. : Swiss Med
Wkly., 2012 Jul 18, Vol. 142.

The prevalence of rheumatoid arthritis in the United Kingdom: new
estimates for a new century. Symmons D, Turner G, Webb R et al.
793-800, s.l. : Rheumatology (Oxford), 2002, Vol. 41.

Disease activity of rheumatoid arthritis during pregnancy: results
from a nationwide prospective study. de Man YA, Dolhain R, van de
Geijn FE, Willemsen SP, Hazes JM. 1241-1248, s.I. : Arthritis Rheum,
2008, Vol. 59.

Does rheumatoid arthritis remit during pregnancy and relapse post-
partum? Results from a Nationwide Study in the United Kingdom
petformed prospectively from late pregnancy. Barret JH, Brennan P,
Fiddler M, Silman AJ. 1219-1227, s.l. : Arthritis Rheum, 1999, Vol.
42.

Women with theumatoid arthritis negative for anti-cyclic citrullinated
peptide and rheumatoid factor are more likely to improve during
pregnancy, whereas in autoantibody-positive women autoantibody
level. de Man YA, Bakker-Jonges LE, Goorbergh CM et al. 420—423,
s.l. : Ann. Rheum. Dis, 2010, Vol. 69.

Effect of pregnancy on the onset and course of rheumatoid arthritis.
. M., Oka. 227-229, s.l. : Ann. Rheum. Dis., 1953, Vol. 12.

Prediction of postpartum onset of rheumatoid arthritis. lijima T,
Tada H, Hidaka Y et al. 460-463, s.l. : Ann. Rheum. Dis., 1998 |
Vol. 57.

Women with inflammatory polyarthritis have babies of lower birth
weight. Bowden AP, Barrett JH, Fallow H, Silman AJ. 355-359, s.I. : J.
Rheumatol., 2001, Vol. 28.

Skomsvoll JE, Ostensen M, Irgens LM, Baste V. Pregnancy complica-
tions and delivery practice in women with connective tissue diseases
and inflammatory rheumatic disease in Norway. 490495, s.l. : Acta
Obstet. Gynecol. Scand., 2000, Vol. 79.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

Rheumatoid arthritis and birth outcomes: a Danish and Swedish
nationwide prevalence study. Nogaard M, Larsson H, Pedersen L et
al. 329-337, s.I. : ]. Intern. Med., 2010, Vol. 268.

Safety of pain therapy during pregnancy and lactation in patients
with inflammatory arthritis: a systematic literature review. Ad-
ams K, Bombardier C, van der Heijde DM. 59-61. doi: 10.3899/
jrheum.120344., s.I. : ] Rheumatol Suppl., 2012 Sep, Vol. 90.

Anti-inflammatory and immunosuppressive drugs and reproduc-
tion. stensen M, Khamashta MA, Lockshin M et al. s.l. : Arthritis
Res. Ther., 2006, Vols. 8,209-227 .

The management of rheumatic diseases in pregnancy. K Mitchell, M
Kaul, MEB Clowse. s.I. : Scand ] Rheumatol, 2010, Vols. 39:99—108.

Association of rheumatoid arthritis treatment response and disease
duration with declines in serum levels of IgM rheumatoid factor
and anti-cyclic citrullinated peptide antibody. Mikuls TR, O’Dell JR,
Stoner JA, Parrish LA, Arend WP, Norris JM, et al. 12:3776-82, s.1. :
Arthritis Rheum, 2004, Vol. 50.

Longitudinal analysis of citrullinated protein/peptide antibod-
ies (anti-CP) during 5 year follow up in early rheumatoid arthritis:
anti-CP status predicts worse disease activity. Ronnelid J, Wick MC,
Lampa J, Lindblad S, Nordmark B, Klareskog L, et al. 12:1744-9.,
s.l. : Ann Rheum Dis., 2005, Vol. 64.

Systematic review of hydroxychloroquine use in pregnant patients
with autoimmune diseases. Sperber K, Hom C, Chao CP, Shapiro D,
Ash J. 9, s.l. : Pediatr. Rheumatol. Online J., 2009, Vol. 7.

Pregnancy outcome following in utero exposure to hydroxychlo-
roquine: a. Diav-Citrin O, Blyakhman S, Shechtman S, Ornoy A.
58-62, s.l. : Reprod Toxicol., 2013 Aug, Vol. 39.

Clinical efficacy and side effects of antimalarials in systemic lupus
erythematosus: a systematic review. Ruiz-Irastorza G, Ramos-Casals
M, Brito-Zeron P, Khamashta MA. s.l. : Ann. Rheum. Dis., 2010,
Vols. 69,20-28.

Pregnancy outcome after rheumatologic methotrexate (MTX) treat-
ment prior to or. Weber-Schoendotfer C, Chambers C, Wacker E,
Beghin D, Bernard N and the, on behalf of. s.l. : Arthritis Rheuma-
tol. , 2014 Jan 27, Vol. 10.1002/art.38368.

Ciclosporin use during pregnancy. Paziana K, Del Monaco M, Car-
donick E, Moritz M, Keller M, Smith B, Coscia I, Armenti V. 5:279-
94, s.1. : Drug Saf., 2013 May, Vol. 36.

Immune system development in infants born to mothers with au-
toimmune disease, exposed in utero to immunosuppressive agents.
Motta M, Ciardelli I, Marconi M et al. s.l. : Am. J. Perinatol., 2007,
Vols. 24,441-447.

Pregnancy outcomes in women with inflaimmatory bowel disease
following exposure to 5-aminosalicylic acid drugs: a meta-analysis.
Rahimi R, Nikfar S, Rezaie A, Abdollahi M. s.l. : Reprod. Toxicol.,
2008, Vols. 25,271-275.

Multum, Cerner. Leflunomide. s.I. : Drugs.com, 2014.

A prospective study of pregnant patients with rheumatoid arthri-
tis and ankylosing spondylitis using validated clinical instruments.
Ostensen M, Fuhrer I, Mathieu R, Seitz M, Villiger PM. s.l. : Ann
Rheum Dis , 2004, Vols. 63:1212--7.

Effect of pregnancy on ankylosing spondylitis: a case-control study.
Lui NL, Haroon N, Carty A, Shen H, Cook RJ, Shanmugarajah S,
Gladman DD, Inman RD. 11:2442-4, s.1. : ] Rheumatol., 2011 Nov,
Vol. 38.

A national study of the complications of lupus in pregnancy.
Clowse MEB, Jamison M, Myesr E, James AH. s.l. : Am. ]. Obstet.
Gynecol., 2008, Vols. 199,127.e1—e6.

Placental pathology in systemic lupus erythematosus: a prospective
study. Magid MS, Kaplan C, Sammaritano LR, Peterson M, Dru-
zin ML, Lockshin MD. s.l. : Am. J. Obstet. Gynecol., 1998, Vols.
179,226-234.

20

Kerala Medical Journal | January-March 2019 | Vol XII Issue 1



Jacob Antony and Anilkumar AV. Overview of Rheumatologic Disorders in Pregnancy

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Harly risk factors for pregnancy loss in lupus. , (). . Clowse ME,
Magder LS, Witter F, Petri M. s.l. : Obstet. Gynecol., 2006, Vols.
107(2 Pt 1)293-299.

Pregnancy outcome in systemic lupus erythematosus (SLE) is im-
proving: results from a case control study and literature review. Yan
Yuen S, Krizova A, Ouimet M, Pope JE. s.l. : Open Rheumatol. J.,
2008, Vols. 2,89-98.

The impact of increased lupus activity on obstetrical outcomes.
Clowse ME, Witter FR, Magder LC, Petri M. s.I. : Arthritis Rheum.,
2005, Vols. 52,514-522.

Thyroid disease in pregnant women with systemic lupus erythe-
matosus: increased preterm delivery. Stagnaro-Green A, Akhter
E, Yim C, Davies TE, Magder L, Petri M. s.l. : Lupus, 2011, Vols.
20(690-699).

Factors that predict prematurity and preeclampsia in pregnancies
that are complicated by systemic lupus erythematosus. Chakravarty
EE Colon I, Langen ES et al. s.l. : Am. J. Obstet. Gynecol., 2005,
Vols. 192,1897-1904 .

A systematic review and meta-analysis of pregnancy outcomes in
patients with systemic lupus erythematosus and lupus nephritis.
Smyth A, Oliveira GH, Lahr BD, Bailey KR, Norby SM, Garovic
VD. sl. : Clin. J. Am. Soc. Nephrol., 2010, Vols. 5,2060-2068.

Lupus nephritis and renal disease in pregnancy. Germain S, Nelson-
Piercy C. s.l. : Lupus15, 2006, Vols. 148-155.

Anti-inflammatory and immunosuppressive drugs and reproduc-
tion. Ostensen M, Khamashta M, Lockshin M, Parke A, Brucato A,
Carp H, et al. s.l. : Arthritis Res Ther., 2006, Vol. 8:209.

Package insert Human Genome Sciences. (Belimumab), Benlysta.
NC, USA : GlaxoSmithKline.

Biologic therapy and pregnancy outcomes in women with rheumat-
ic diseases. Vinet E, Pineau C, Gordon C, Clarke AE, Bernatsky S.
s.l. : Arthritis Rheum, 2009, Vols. 61,587-592.

High intra-uterine exposure to infliximab following maternal anti-
TNF treatment during pregnancy. Zelinkova Z, de Haar C, de Ridder

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

L et al. s.l. : Aliment. Pharmacol. Ther, 2011, Vols. 33,1053-1058.

Intravenous immunoglobulin therapy in pregnant patients affect-
ed with systemic lupus erythematosus and recurrent spontaneous
abortion. Perricone R, De Carolis C, Kroegler B, Greco E, Giaco-
melli R,. s.I. : Rheumatology (Oxford), 2008, Vols. 47:646-51.

Fertility and pregnancy outcome in women with systemic sclero-
sis. Steen VD, Medsger TA Jr. sl. : Arthritis Rheum , 1999, Vols.
42:763-8.

Pregnancy in women with systemic sclerosis. VD., Steen. s.l. : Ob-
stet Gynecol, 1999, Vols. 94:15-20.

Scleroderma. Black CM, Stevens WM. s.l. : Rheum Dis Clin North
Am, 1989, Vols. 15:193-212.

Reproductive function prior to disease onset in women with sclero-
derma. Englert H, Brennan P, McNeil D, Black C, Silman AJ. s.l. : ]
Rheumatol, 1992, Vols. 19:1575-9.

Assessing the teratogenic potential of angiotensin-converting en-
zyme inhibitors in pregnancy. Burrows RFE, Burrows EA. s.l. : Ob-
stet Gynaecol, 1998, Vols. 38:306-11.

Angiotensin converting enzyme inhibitor fetopathy: long-term out-
come. Laube GF, Kemper M]J, Schubiger G, Neuhaus TJ. s.I. : Arch
Dis Child Fetal Neonatal Ed , 2007, Vols. 92:F402-3.

Fluctuations in C-reactive protein concentration and neutrophil ac-
tivation during normal human pregnancy. Belo L, Santos-Silva A,
Rocha S et al. sl. : Eur. J. Obstet. Gynecol. Reprod. Biol., 2005,
Vols. 123,46-51.

Pregnancy and vasculitis. P, Seo. sl. : Rheum. Dis. Clin. N. Am.,
2007, Vols. 33,299-317.

Takayasu’s arteritis in pregnancy--a case report. Darmochwal-
Kolarz D1, Chara A2, Korzeniewski M2, Leszczytiska-Gorzelak B2,
Oleszczuk J2. (1):62-5, s.1. : Ginekol Pol., 2014 Jan, Vol. 85.

Factors that predict prematurity and preeclampsia in pregnancies
that are complicated by systemic lupus erythematosus. Chakravarty
EF, Colon I, Langen ES et al. sl. : Am. J. Obstet. Gynecol., 2005,
Vols. 192,1897-1904 .

Kerala Medical Journal | January-March 2019 | Vol XII Issue 1

21



