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Fertility and pregnancy outcomes in patients with 
immune-mediated rheumatic diseases 
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ABSTRACT
Impaired fertility is an important public health concern, especially in patients with immune-mediated rheumatic condi-
tions. Frequency of infertility /subfertility vary among rheumatic diseases – higher in systemic lupus erythematosus or 
rheumatoid arthritis, than in other autoimmune diseases. Risk factors like age, nulliparity, disease activity or medication 
such as NSAIDs, corticosteroids, cyclophosphamide are mostly encountered. Treating a pregnant woman is a challenge: 
the well-being of mother and child has to be considered, as tight disease control before, during pregnancy and postpar-
tum is mandatory to minimize adverse outcome risk. Safety of biological therapies during preconception, pregnancy, and 
postpartum is crucial, anti-TNFs being safe in early pregnancy, second, but not third trimester. Etanercept and certoli-
zumab may be considered for use throughout pregnancy due to low rate of transplacental passage. Concerning the child, 
live-attenuated vaccines are to be avoided for the first 6 months of life due to persistence of biologics.
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FERTILITY IN IMMUNE-MEDIATED RHEUMATIC DISEASES 
(RMD)

Impaired fertility is an important public health 
concern as it affects 9% of the general population 
and around 25-42% of the patients with rheumatoid 
arthritis (RA), when looking at the people with au-
to-immune rheumatic conditions (1). Of women in-
terested in having children, 55% with RA and 64% 
with systemic lupus erythematosus (SLE) had fewer 
children than originally planned.

Infertility is defined as the “failure to achieve a 
clinical pregnancy after 12 months or more of regu-
lar unprotected intercourse” while subfertility is “a 
delay in achieving pregnancy” as the capacity for fer-
tility may be diminished, not necessarily absent (2).

On the other hand, time to pregnancy is a relia-
ble way to measure fertility and vary among rheu-
matic musculoskeletal diseases (RMD), being higher 
in SLE and RA than in the other autoimmune diseas-
es.

Fertility in SLE may be affected either by the 
presence of specific autoantibodies as well as by uti-
lized therapeutic agents (3). Pregnancy in SLE pa-
tients entails an increased risk for both maternal 
and fetal complications such as disease flare, preec-
lampsia, miscarriages and preterm labors or fetal 
loss, intrauterine growth restrictions, neonatal lu-
pus. Physicians should expect optimal outcomes if 
the disease showed no signs of activity six months 
prior to conception or during pregnancy interval (4). 

During pregnancy, differentials should be 
promptly made between physiological changes that 
occur, disease flares and preeclampsia in order to 
determine the correct treatment and management.

A study published in 2012 evaluated a cohort of 
patients with rheumatoid arthritis (RA) and SLE to 
assess the effects of infertility, pregnancy loss, and 
patient concerns on family size. Results showed 
that more than half of patients who were diagnosed 
prior to accomplishing childbearing had fewer chil-
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dren than they had originally planned. Contribut-
ing factors are pregnancy loss in women with SLE 
and patient concerns about the impact of rheumatic 
disease on children and family life (1).

FACTORS INVOLVED IN THE IMPAIRED FERTILITY IN SLE 
AND RA

SLE patients account for 1% of infertile patients, 
knowing that worldwide infertility rate is estimated 
at 9%. There is a drastic decrease of pregnancy rate 
once the diagnosis of SLE has been set and it may 
vary depending on ethnicity. Patients with SLE have 
a more reduced family size than the healthy popula-
tion. 

Aging is a global reason leading to declined fer-
tility through a loss in ovarian reserve and a poor 
remaining oocyte quality. Women with SLE might 
exhibit a delay in conceiving since physicians ad-
vise them to have a six-month free interval of dis-
ease activity and after medication adjustments are 
made to suit pregnancy safety. Sometimes age can 
participate to the inability of SLE patients to con-
ceive or to maintain the pregnancy to term (5). 

There are several factors that contribute to im-
paired fertility including drug toxicity and specific 
autoantibodies (3).

SLE patients can encounter menstrual distur-
bances and irregularities as a consequence of med-
ications such as high-dose corticosteroids, non-ste-
roidals or cyclophosphamide or due to disease 
activity. Pasoto et al. revealed that patients with 
high disease activity, exhibiting a SLEDAI score over 
8 are more prone to developing menstrual distur-
bance than those with less intense disease, associat-
ing no additional hormonal disturbances (6). 

Subfertility can be attributed to co-existing con-
ditions like autoimmune thyroiditis, endometriosis, 
genital inflammation or infections. Due to immuno-
supressive therapies, SLE patients have a higher 
risk of contracting vaginal infections. Subfertility 
can also be caused by SLE complications like renal 
involvement, chronic renal insufficiency or second-
ary antiphospholipid syndrome (7). 

SLE patients that have chronic kidney disease 
due to lupus nephritis might develop fertility issues 
through hypothalamic-pituitary malfunction, with 
erectile dysfunction or menstrual disturbances. 

Secondary antiphospholipid syndrome (APS) 
can affect around 30% of SLE patients and be re-
sponsible for spontaneous abortions, stillbirth or 
premature delivery, as well as thrombotic events. 
However, APS can also influence fertility during 
fertilization or implantation process (8). 

Some SLE patients suffer from premature ovari-
an failure (POF) related to gonadal toxicity of medi-
cations, mainly cyclophosphamide or attributed to 
the disease. POF is defined by early amenorrhea  

(over 4 to 12 months) with increased levels of circu-
lating FSH and low estrogen  levels under the age of 
40. 

Altered infertility was also mentioned in SLE 
male patients, apparently linked to testis damage 
from the disease. A study published by Soares et al. 
indicated there is a destruction of the seminiferous 
tubules leading to a reduction of testis volume and 
sperm abnormalities (9). 

In RA, many female patients wanting to conceive 
have a time to pregnancy of more than 12 months; 
also, the disease RA is often undertreated mean-
while, so it may be active for a long amount of time. 
A nationwide prospective study on pregnancy 
(PARA study), which included women preconcep-
tionally or in the first trimester of pregnancy, evalu-
ated the association of disease characteristics and 
medication use with the time needed to obtain a 
pregnancy. Data from the study concluded that 42% 
of the patients needed more than 12 months until 
conception. Furthermore, higher disease activity 
(almost 75% of the patients with active disease, 
DAS28 > 5.1 during the first year) did not achieve 
pregnancy in the first year.

Age, nulliparity, disease activity and medications 
are the most encountered risk factors (10).

Tight control of the disease before pregnancy re-
mains an important factor in the planning of the 
pregnancy as it leads to improved pregnancy out-
comes.

About 50% of pregnancies are unplanned and 
many women are already taking medications when 
they become pregnant that may not be compatible 
with pregnancy (11,12) (such as cyclophosphamide, 
metothrexate or leflunomide, NSAIDs). Other fac-
tors with impact on fertility in patients with RMD 
include partnership difficulties arising from the dis-
ease-related stress, physical and emotional prob-
lems that are associated with decreased sexual in-
terest and functioning, concerns about the 
pregnancy that might cause RMD exacerbation and 
also concerns about the adverse effects of the dis-
ease itself on the care-giving capacity of the mother.

DRUG-INDUCED FERTILITY ISSUES

Non-steroidal anti-inflammatory drugs (NSAIDs) 
inhibit prostaglandin synthesis, causing luteinized 
unruptured follicle syndrome (LUF) with a defec-
tive oocyte release, thus participating to infertility 
(13). LUF syndrome can resolve once medication is 
withdrawn (3).

Glucocorticoids (GLC) act on the hypothalam-
ic-pituitary-gonadal hormonal axis, causing defec-
tive production of follicle stimulating hormone 
(FSH) (13). The impact of prednisone use was dose 
dependent, with significantly longer time to preg-
nancy when daily dose is above 7.5 mg predniso-
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lone. Other factors as smoking, duration of the dis-
ease, rheumatoid factor or ACPA antibodies, the use 
of methotrexate or sulfasalazine didn’t interfere 
with the time to conception (14).

Cyclophosphamide (CYC) has a gonadotoxic ef-
fect dependent on the cumulative dose and patient’s 
age. A cumulative dose of over 10 grams has an in-
creased risk for depletion of ovarian oocytes, lead-
ing to substantial decrease in anti-Mullerian hor-
mone (AMH) and ovarian failure (4). Lower doses 
have also been proven harmful and associate pre-
mature menopause at ≥ 35 years old. After CYC in-
terruption, SLE patients might recover and have 
normal menstrual cycles and conceive without the 
risk of fetal abnormalities. Current recommenda-
tions state to delay conception with at least three 
months from the last administration, to lower the 
risk of teratogenicity. Mycophenolate mofetil (MMF) 
is an available option for young, childbearing pa-
tients. 

Spermatogenesis can also be affected by CYC 
treatment and published data indicate a reduction 
in sperm quantity and quality and lower testoster-
one levels. 

Methotrexate can cause miscarriages in patients 
exposed to it during the first trimester of pregnancy 
but apparently it has no effect on AMH levels or 
ovarian reserve (15).

There are several factors that contribute to im-
paired fertility including complications of the dis-
ease, drug toxicity, co-existing conditions or specific 
autoantibodies (3).

SLE patients can encounter menstrual distur-
bances and irregularities as a consequence of med-
ications such as high-dose corticosteroids, non-ste-
roidal drugs  or cyclophosphamide or due to disease 
activity. Pasoto et al. revealed that patients with 
high disease activity, exhibiting a SLEDAI score over 
8 are more prone to developing menstrual distur-
bance than those with less intense disease, associat-
ing no additional hormonal disturbances (6). 

IMPORTANCE OF A PLANNED PREGNANCY IN PATIENTS 
WITH RMD

A study published in 2012 evaluated a cohort of 
patients with rheumatoid arthritis (RA) and SLE to 
assess the effects of infertility, pregnancy loss, and 
patient concerns on family size. Results showed 
that more than half of patients who were diagnosed 
prior to accomplishing childbearing had fewer chil-
dren than they had originally planned. Contribut-
ing factors are pregnancy loss in women with SLE 
and patient concerns about the impact of rheumatic 
disease on children and family life (1).

Pregnancy in SLE
While planning a pregnancy in SLE patients, the 

disease should be quiescent at least six months be-
fore conception. The risk of maternal and obstetri-
cal complications increase if an active disease is 
present at the time of conception (16). An observa-
tional study on 385 pregnant SLE patients with inac-
tive or mild-moderate disease at time of conception 
found that 81% of patients had uncomplicated preg-
nancies (17), while a published study on 267 preg-
nant SLE patients found that women suffering from 
high disease activity in the first two trimesters had 
a three-fold higher risk of fetal loss compared to pa-
tients presenting an inactive or low disease activity 
(18).

Pre-conception evaluation
The pre-conception evaluation should include 

the assessment of major organ function and disease 
activity. Necessary information includes a detailed 
obstetrical history (miscarriage, preeclampsia, 
small for gestational age fetus, preterm birth and 
stillbirth), to identify a hypercoagulability status or 
any other maternal condition that may affect preg-
nancy outcome (19). Routine preconception labora-
tory evaluation is mandatory SLE patients as is in 
the healthy population as well as to specific tests. 
Rheumatologists should request autoantibody pro-
file that might increase maternal of fetal risks such 
as antiphospholipid and anti-Ro antibodies.

Nevertheless, physicians should review patients’ 
medications and adjust it to attain disease control 
while administering pregnancy-safe agents. 

Pregnancy should be contraindicated if patients 
suffer from severe pulmonary hypertension or re-
strictive lung disease, advanced renal insufficiency 
or heart failure and previous severe (pre)eclampsia 
or hemolysis, elevated liver enzymes, low platelet 
count (HELLP) despite therapy (20). 

Pregnancy can be deferred if patient has had a 
disease flare in the last six months, current active 
lupus nephritis or stroke in the last half year. 

In high risk patients careful monitoring in a 
multidisciplinary approach is necessary (19) and 
surrogacy or adoption should be considered an op-
tion if a natural pregnancy is not feasible. 

Autoantibodies related to fertility issues
Antiphospholipid antibodies, namely lupus anti-

coagulant, anti-beta2-glycoprotein 1, anti-cardiolip-
in antibodies have been reported in SLE patients, 
ranging from 20% to 60%. They are also present in 
antiphospholipid syndrome (APS) that may be inde-
pendent of SLE (primary APS) or associated to SLE 
(secondary APS) (3). Antiphospholipid antibodies 
seem to interfere with endometrial decidualization, 
leading to a damaged implantation (21). Another 
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study published in 2016, conducted on 351 infertile 
patients searched whether there is an association 
between the presence of specific autoantibodies 
and AMH levels and found that 14.2% of patients 
with at least one positive antiphospholipid antibody 
had decreased AMH levels (8).

Apart from the above-mentioned factors that 
might affect fertility in SLE, there are other factors 
worth mentioning, such as partnership hardships 
arising from the chronic disease-related stress, 
physical and emotional problems associated with 
decreased sexual interest and functioning, concerns 
on the risk of disease exacerbation during pregnan-
cy or on the impairment brought on by the chronic 
illness and the capacity of the mother to care for the 
offspring (4). 

Fertility preservation methods represent an op-
tion in SLE patients requiring cytotoxic drugs but 
are relatively difficult to access in dedicated centers. 
Go na dotropin-releasing hormone analogues 
(GnRH-a) can prevent POF but data is scarce on 
pregnancies in SLE after this treatment. However, it 
is recommended to be administered prior to or dur-
ing CYC treatment.

Assisted reproduction methods like in vitro ferti-
lization are thought to be safe in SLE population. 
Patients with associated APS are recommended to 
initiate low-dose aspirin (LDA) or low-molecular 
weight heparin (LMWH) during pregnancy depend-
ing on individual risk profile (3). 

Limited data are available on fertility preserva-
tion methods in menstruating women with SLE who 
require treatment with alkylating agents. Cryopres-
ervation of ovarian tissue or oocytes/embryos are 
poorly investigated options and require specialized 
centres, which may not be easily accessible.

The most extensively studied method for POF 
prevention in patients with SLE involves gonado-
tropin-releasing hormone analogues (GnRH-a), with 
a good safety and efficacy profile.

GnRH-a have been efficacious in patients with 
cancer.

Monitoring pregnancy in SLE
Managing SLE pregnancy requires close moni-

toring of a multidisciplinary team, including a rheu-
matologist and an obstetrician. If patient is consid-
ered at high risk, monitoring visits are more 
frequent to examine both mother and fetus. Each 
follow-up visit includes detailed physical examina-
tion, routine and specific laboratory tests and inves-
tigations, according to the individual risk profile of 
each pregnancy (19).

Usually, the rheumatologist should assess pa-
tient every four to six weeks or more frequently if 
there is a suspicion of active disease or acute flare 
and the obstetrician should evaluate the patient 

monthly until week 20 of pregnancy, then every two 
weeks until week 28 and weekly onwards.

Special monitoring situations include the pres-
ence of high titer anti-Ro antibodies which require 
fetal echocardiography weekly between weeks 16-
26 and every 2 weeks onwards, continued upon de-
livery. If pre-eclampsia occurs, uterine artery Dop-
pler and fetal umbilical artery Doppler velocimetry 
should be intensified. In case of intrauterine growth 
restriction, there is a need to increase the frequency 
of growth monitoring by ultrasound and fetal sur-
veillance tests (18). 

Monitoring SLE activity

Normal pregnancies have physiological changes 
like mild thrombocytopenia, mild anemia, elevated 
erythrocyte sedimentation rate (ESR), and mild 
range proteinuria (< 300 mg/24 h). A normal in-
crease in complement level (up to 50%) is seen in 
pregnancy and may conceal disease activity. These 
changes should be carefully distinguished from an 
acute SLE flare or underlying maternal pathology 
like preeclampsia, thus individual assessment of 
each patient in association with the clinical picture 
is mandatory for optimal management for. Changes 
in therapy solely for serologic findings is not recom-
mended (19).

Postpartum monitoring

SLE patients that present with active disease at 
time of conception or with severe organ damage 
have a higher risk of developing postpartum SLE 
flare when compared to patients with inactive 
disease (22). Laboratory tests are to be performed 
one month post uncomplicated delivery and should 
include urinalysis, urine protein/urine creatinine 
ratio; complete blood count. Antibody titer and 
complement levels (CH50, or C3 and C4) should also 
be measured (1). 

Pregnancy in RA

Pregnancy planning is an important part of the 
doctor-patient discussion, with RA being prevalent 
in women of childbearing potential. For many pa-
tients, the activity of the disease improves during 
pregnancy, the therapeutic challenge consists in 
choosing the medication with minim fetal toxicity, 
while maintaining the low activity of the disease.

There is an influence on fertility and pregnancy, 
in terms of disease as well as medication: fertility is 
impaired and the time to pregnancy is increased; 
Cyclophosphamide treatment affects fertility in 
both women and men.
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The effect of pregnancy on the disease
 RA activity diminishes starting with the first tri-

mester and remains so during pregnancy, and will 
increase in the first months postpartum; however, 
joint pain or functionality may be exacerbated in 
relation to pregnancy changes (23).

The risk of new diagnosed RA is low during preg-
nancy (whether it is the first pregnancy or not) and 
higher in the first 3 to 12 months postpartum (espe-
cially after the first pregnancy) compared to other 
time frames. On the other hand, symmetrical in-
flammatory arthralgias, carpal tunnel syndrome, 
increased ESR, or hepatocytolysis syndrome, are 
changes that frequently accompany pregnancy and 
may require differential diagnosis with RA activity.

The obstetrician monitors the pregnancy in ac-
cordance with the monitoring guidelines, pregnan-
cy complications, gestational diabetes, preeclamp-
sia. Increased attention requires cervical damage, 
the risk of atlanto-axial subluxation in patients re-
quiring orotracheal intubation;

The effect of RA on pregnancy
Patients with RA have a higher risk of pregnancy 

complications, abortion or perinatal death com-
pared to healthy pregnant women. However, rigor-
ous monitoring before and during pregnancy leads 
to a significant decrease of this risk, which becomes 
within this subgroup, comparable to that of the gen-
eral population. Data from a retrospective observa-
tional study of 433 patients in their first pregnancy 
show a 40% reduction in the risk of pregnancy com-
plications and a 60% reduction in the risk of abor-
tion or perinatal death, compared between groups 
of patients with and without optimal monitoring of 
disease and pregnancy (5).

The risk of obstetric events is increased by hy-
pertension, intrauterine growth restriction and ce-
sarean delivery but not by fetal morbidity or fetal 
death. A large study shows that patients with RA 
have a 2 times higher risk of high blood pressure 
and preeclampsia compared to patients with AS or 
the general population (24).

PREGNANCY OUTCOMES OF COUPLES EXPOSED TO 
BIOLOGIC DRUGS

Biological agents have radically changed the 
prognosis of rheumatic diseases, but treating a 
pregnant woman is a challenge, as the well-being of 
mother and also of the child has to be considered.

On the other hand, the tight control of the dis-
ease before and during pregnancy and postpartum 
is mandatory in order to minimize the adverse out-
come risk. 

Concerning the biological agents, it is important 
to know data about the safety before, during preg-

nancy and postpartum, also the rate of pregnancy 
loss, congenital malformations, also the long term 
complications due to in utero exposure to these 
agents. 

When treating a pregnant patient with RMD 
with biologics, there are certain points that need to 
be considered: the structure of the drug and the risk 
of passing the placenta, when or if the biologic 
should be discontinued during pregnancy, and the 
long-term effects on neonate. On the other hand, 
the maternal disease flare or active disease is well-
known to be related to poor outcome and preterm 
delivery (25). 

Biologics are derivatives of IgG and differ in 
structure, half-life, and placental passage. During 
the first trimester due to its size, the IgG antibodies 
do not cross the placenta (passive diffusion). In the 
second trimester, maternal antibodies are actively 
transported across the placenta by the neonatal Fc 
receptor (FcRn), so treatment of mother with IgG 
antibodies expressing high affinity to fetal Fc recep-
tor can lead to increased levels of biologics in fetal 
blood from the second trimester until delivery 
(26,27).

During the second and third trimester, fetal IgG1 
levels reach 50% of maternal levels at 28–32 weeks’ 
gestation and increase exponentially afterward 
with maximal transfer in the final 4 weeks prior to 
delivery. At delivery, cord blood levels of neonates 
exposed to some biologics in late gestation are often 
much higher than maternal serum drug levels. This 
depends on the moment of gestation in which the 
drug was used (the later in pregnancy, the higher 
the cord drug levels), the half-life of the drug (the 
longer its half-life, the more likely its passage across 
the placenta), and the structure of the Fc receptors. 
Biologics with modified Fc receptors (e.g. etaner-
cept) or those lacking an Fc portion (e.g. certolizum-
ab) are less efficiently transported across the pla-
centa and can be used throughout pregnancy or at 
least until 34 weeks gestation (e.g. etanercept) (28).

Studies show that among anti-TNFα agents etan-
ercept has a shorter half-life and less binding to pla-
cental Fc receptors than infliximab and adalimum-
ab. In the case of certolizumab pegol (pegylated 
anti-TNFα agent), active placental transport is not 
thought to occur.(27).

Regarding IL-1 inhibitors, data from the studies 
show that women exposed to canakinumab during 
pregnancy had no congenital abnormalities and a 
single early miscarriage occurred at six weeks’ ges-
tation in a woman with refractory Cogan’s syn-
drome. Also, 23 women and 6 men were exposed to 
anakinra with a single case of renal agenesis and 
ectopic neurohypophysis with growth hormone de-
ficiency noted in an infant whose mother was treat-
ed from 9 weeks’ gestation till delivery. Cases of 
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CONCLUSIONS

The frequency and severity of infertility/subfer-
tility vary among rheumatic diseases, being higher 
in SLE, RA. Also, there are many factors involved in 
subfertility like age, disease activity, medications. 

The safety of biological therapies during precon-
ception, pregnancy, and postpartum is crucial in in-
flammatory rheumatic diseases. Anti-TNFs agents 
appear to be safe in early pregnancy, second, but 
not the third trimester and etanercept and certoli-
zumab may be considered for use throughout preg-
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mumab and ustekinumab. No impact of some bio-
logics (TNFi, RTX) was observed on male fertility 
and pregnancy outcome. It is recommended that 
live-attenuated vaccines be avoided in clinical prac-
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