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Introduction

Production of cytokines and distribution of im-
mune cells during pregnancy may provide key infor-
mation for predicting pregnancy outcome, full term, 
or loss [1]. Rheumatoid arthritis (RA) is an autoim-
mune disease, commonly seen in females with a 4-5 
times higher incidence below the age of fifty years 
[2]. Hormonal influences play a role in the female 
preponderance as estrogens have a proinflammato-
ry activity and are capable of activating B cells [3]. 

RA may be seen in female reproductive age [4] with 
a special concern during pregnancy, regarding the 
medications given [5], and fetal outcomes [6]. In a 
previous study on a large cohort of Egyptian RA pa-
tients, more than 90% of females were married [7]. 

Spontaneous abortion (SA) is a common disor-
der of pregnancy affecting about 12% of first-trimes-
ter pregnancies. Early miscarriage before the 12th 
week of gestation is frequently not identified or de-
scribed, however late miscarriage complicates < 1% 
of pregnancies [8]. Women with RA who are plan-
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Abstract. Objective: The aim of the work was to describe the characteristics of married rheumatoid arthritis 
(RA) female patients with history of spontaneous abortion and compare them to those without. Patients 
and methods: Three hundred and four female RA with history of abortion compared with another 304 RA 
married patients of matched age without history of abortion. Patients were subjected to full history taking and 
clinical examination. The routine laboratory investigations were done in addition to rheumatoid factor (RF), 
anti-cyclic citrullinated peptide (anti-CCP), antinuclear antibody. Also, plain x-ray hands were performed to 
detect erosions. Disease activity score (DAS28) and health assessment questionnaire (HAQ) were assessed. 
Results: In this study 3.5 % of patients with history of abortion out of a large RA cohort (n  =  8750), had a 
mean age of 42.8 ± 11.4 years and disease duration of 6.2  ± 5.4 years. 14 (4.6 %) were smokers. There was 
a significant increase in the frequency of metabolic syndrome in those with abortion (17.4%) than in those 
without (10.9%) (p = 0.008). Methotrexate (MTX) and hydroxychloroquine (HCQ) were less frequently used 
among patients with a history of spontaneous abortion (67.8% and 68.8%) compared to those without (82.6% 
and 78%) (p  = 0.005 and p  = 0.037 respectively). Disease activity and the functional status were comparable 
between those with and without abortion. Conclusion: Spontaneous abortion in RA females was higher in 
those with metabolic syndrome. Reluctance and/or incompliance in using the basic DMARD treatment with 
MTX or HCQ in controlling the disease may add to the possibility of abortion.
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ning a pregnancy usually inquire if they have a high-
er risk of SA, and the response is not clear-cut [9]. 
Only a few reports on miscarriage in RA have been 
published since 2000 [9-11] while stillbirth has been 
sparsely examined in women diagnosed with RA [9]. 
A call for studies on the risks of SA and stillbirth are 
essential in RA as new treatment opportunities such 
as biologics and the treat-to-target principle have al-
tered the RA population [12].

In patients with immunologically mediated abor-
tion (IMA), the immune tolerance mechanism is im-
paired. It is cell-mediated for early abortion or later 
by both cell-mediated and humoral mechanisms with 
the production of autoantibodies. Diagnostic work-
up adopted to select IMA patients is crucial and in-
volves immune profile including the rheumatoid fac-
tor (RF) [13]. SA is more common than fetal stillbirth 
during the course of RA disease [14]. Interestingly, 
among women aged < 35 years, the risk of SA was 
higher in women with RA compared to those without 
[15]. Moreover, in the rare instance that pregnan-
cies put the mother or fetus (or both) at serious risk, 
rheumatologists must discuss the option of elective 
pregnancy termination [16]. Abortion may raise an 
issue about the disease activity and serological find-
ings related to RA [17] and may cast shadows on the 
disease risk and burden in these patients [18].

The aim of the present study was to describe the 
characteristics of married RA patients with history of 
spontaneous abortion and compare them to those 
without. 

Patients and methods

The study included 304 adult RA patients fulfill-
ing the American College of Rheumatology/ Euro-
pean League Against Rheumatism (ACR/EULAR) 
classification criteria [19] with a history of abortion 
that were recruited from multiple university teaching 

hospitals and a rheumatology practice centre out of 
a large cohort of RA patients. Another 304 RA mar-
ried female patients of matched age and disease du-
ration with no history of abortion were included as a 
control group. The patients’ provided informed con-
sents to participate and the study was in accordance 
to the 1964 Helsinki declaration. 

Patients were subjected to full history taking and 
clinical examination. The presence of co-morbidities 
and medications received were recorded. The labora-
tory investigations performed included complete blood 
count (CBC), erythrocyte sedimentation rate (ESR), 
C-reactive protein (CRP), liver and kidney function 
tests, rheumatoid factor (RF), anti-cyclic citrullinated 
peptide (anti-CCP) and antinuclear antibody (ANA). 
Disease activity score (DAS28) [20] and health as-
sessment questionnaire (HAQ) [21] were assessed. 
Metabolic syndrome (MetS) was diagnosed accord-
ing to the Adult Treatment Panel (ATP III) criteria [22].  

Statistical analysis: Data were collected on a 
standardized data sheet and stored in an electronic 
database. The missing data from the various areas 
were considered. Statistical Package for Social Sci-
ences (SPSS) version 25 was used. Variables were 
presented as frequencies and percentages or mean 
and standard deviation. A comparison was done us-
ing Chi-square test or Mann Whitney U tests. P val-
ue < 0.05 was considered significant.

Results

The study included 304 RA patients with history 
of abortion out of a large cohort of 8750 female RA 
patients (3.5%). Characteristics of the patients with 
and without abortion are presented in table 1 and 
2. Lupus anticoagulant (LAC) and anti-cardiolipin 
(ACL) antibodies were assessed in only 9 patients 
(3 had both measured) and anti-β2 glycoprotein in 
one and all were negative. 

Table 1. Demographic features, co-morbidities, clinical manifestations, disease activity and functional status of the 
rheumatoid arthritis patients with and without history of abortion 

Parameter
n (%) or mean ± SD

Abortion in rheumatoid arthritis patients
p

all (n = 608) with (n = 304) without (n = 304)
Age (years) 42.1 ± 11.3 42.8 ± 11.4 42.3 ± 11.1 0.09
Disease duration (years) 5.8 ± 5.2 6.2 ± 5.4 5.4 ± 4.97 0.06
Age at onset (years) 36.2 ± 10.8 36.5 ± 11.2 35.8 ± 10.3 0.4
Body mass index (BMI) 29.2 ± 5 30.1 ± 4.9 28.1 ± 5.04 < 0.0001
Smoking 26 (4.3) 14 (4.6) 12 (3.9) 0.68
Co-morbidities
Diabetes mellitus 72 (11.8) 37 (12.2) 35 (11.5) 0.8
Hypertension 151 (24.8) 88 (28.9) 63 (20.7) 0.02
Metabolic syndrome 86 (14.1) 53 (17.4) 33 (10.9) 0.008
Osteoporosis 9 (1.5) 4 (1.3) 5 (1.6) 0.74
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Asthma 13 (2.1) 8 (2.6) 5 (1.6) 0.4
Thyroid dysfunction 12 (2) 9 (3) 3 (1) 0.08
Manifestations
Rheumatoid nodules 133 (21.9) 70 (23) 63 (20.7) 0.78
Sjögrens syndrome 79 (13) 42 (13.8) 37 (12.2) 0.68
Neurological 51 (8.3) 32 (10.5) 19 (6.3) 0.09
Vasculitis 33 (5.4) 18 (5.9) 15 (4.9) 0.99
Gastrointestinal 102 (16.8) 53 (17.4) 49 (16.1) 0.83
Cardiovascular 65 (10.7) 35 (11.5) 30 (9.9) 0.82
Chest 76 (12.5) 30 (9.9) 46 (15.1) 0.02
Fibromyalgia syndrome 123 (20.2) 58 (19.1) 65 (21.4) 0.29
Renal 17 (2.8) 8 (2.6) 9 (3) 0.61
DAS28 4.4 ± 1.3 4.4 ± 1.42 4.4 ± 1.2 0.81
HAQ 0.92 ± 0.63 0.97 ± 0.69 0.88 ± 0.58 0.29

DAS28: disease activity score, HAQ: health assessment questionnaire. Bold values are significant at p < 0.05

Table 2. Laboratory investigations and medications received by rheumatoid arthritis patients with and without history 
of abortion

Parameter
n (%) or mean ± SD

Abortion in rheumatoid arthritis patients
p

all (n = 608) with (n = 304) without (n = 304)
Laboratory investigations
Hemoglobin (g/dl) 11.1 ± 1.4 11.1 ± 1.39 11.2 ± 1.4 0.45
TLC (x103/mm3) 7.1 ± 2.6 6.9 ± 2.56 7.3 ± 2.63 0.09
Platelets (x103/mm3) 270 ± 93.3 274.2 ± 92.1 265.5 ± 94.6 0.29
ESR (mm/1sthr) 43.8 ± 25 43.6 ± 27.5 44 ± 22.5 0.85
CRP (mg/dl) 17.7 ± 19.7 17.2 ± 21.9 18.3 ± 17.5 0.004
AST (IU/l) 24.9 ± 9.6 24.7 ± 9.4 25.1 ± 9.8 0.66
Creatinine (mg/dl) 0.81 ± 0.5 0.81 ± 0.47 0.8 ± 0.52 0.74
Cholesterol (mg/dl) 213 ± 66 205.3 ± 67.9 221.5 ± 63.02 0.051
Triglycerides (mg/dl) 128.3 ± 52.4 138.2 ± 59.3 117.1 ± 40.8 0.003
HDL (mg/dl) 76.1 ± 37.6 70.2 ± 41.9 82.8 ± 30.8 0.015
LDL (mg/dl) 105.2 ± 39.8 107.7 ± 42.4 102.3 ± 36.6 0.33
SUA (mg/dl) 5.1 ± 1.5 5.08 ± 1.4 5.1 ± 1.5 0.88
RF 419 (68.9) 215 (70.7) 204 (67.1) 0.19
Anti-CCP 312 (51.3) 158 (52) 154 (50.7) 0.69
Double seropositivity 240 (39.5) 130 (42.8) 110 (36.2) 0.1
ANA 101 (16.6) 51 (16.8) 50 (16.4) 0.82
Medications
Steroids 443 (72.9) 213 (70.1) 230 (75.7) 0.18
Hydroxychloroquine 446 (73.4) 209 (68.8) 237 (78) 0.037
Azathioprine 10 (1.6) 4 (1.3) 6 (2) 0.46
Low dose aspirin 11 (1.8) 5 (1.6) 6 (2) 0.66
Methotrexate 397 (65.3) 206 (67.8) 251 (82.6) 0.005
Leflunomide 243 (40) 114 (37.5) 129 (42.4) 0.68
Biologics 55 (9) 31 (10.2) 24 (7.9) 0.26

TLC: total leucocytic count, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, AST: aspartate transaminase, HDL: high 
density lipoprotein, LDL: low density lipoprotein, SUA: serum uric acid, RF: rheumatoid factor, Anti-CCP: anti-cyclic citrullinated peptide, 
ANA: antinuclear antibody. Bold values are significant at p < 0.05

Continuation of Table 1

Discussion
Pregnancy is a risky time for various patients 

with rheumatic diseases, particularly affecting 
women of childbearing age and the risk – to both 

the mother and foetus – is high [16]. The frequen-
cy of pregnancy loss is increased in patients with 
different autoimmune diseases than in the general 
population [23]. It has been proposed that natu-
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ral-killer cell expressed immunoglobulin-like recep-
tors are related to both RA and recurrent SA [24]. 
The causes of recurrent SA are unknown; however, 
the presence of antinuclear antibodies (ANA) and 
other antibodies in some women suggests the pos-
sibility of underlying autoimmune disease [23]. The 
use of highly effective contraception was at the fore 
front of the 2020 ACR guideline for the manage-
ment of reproduction health in patients with rheu-
matic diseases [16]. Associations of particular HLA 
antigens with several rheumatic diseases are well 
established, though the precise nature of this rela-
tion remains unclear. The association between DR 
antigens and a wide variety of connective tissue 
disorders is well known and RA is strongly linked 
to HLA-DR4 [25]. HLA-DR5 was over represented 
in women with recurrent SA and was related to the 
presence of ANA suggesting the likelihood of an un-
derlying autoimmune disease [23].The low preva-
lence of HLA-DR5 and DR7 antigens in RA patients 
from the Middle East indicates a protective role for 
these antigens against the disease susceptibility 
[25]. A complex interaction exists between RA dis-
ease and fertility-related issues. Despite a high rate 
of infertility in RA, the mechanisms involved are still 
obscure and plausible causes involve the overpro-
duction of inflammatory cytokines, suppressed sex-
ual activity and medications used [26].

In this study, associated abortion was reported in 
304 (3.5%) patients out of a large cohort (n = 8750) 
of female RA cases. Such a low frequency points to 
the rarity of such condition for this special group. In 
accordance, in Southern Brazil, he results suggest 
that mannose-binding lectin (MBL) deficiency and 
gene polymorphisms were risk factors for the occur-
rence of miscarriage in 4.5% of RA patients [27]. In 
a work from Norway on 1578 women with RA, early 
SA was reported in 26.2%, late in 4.5% and still birth 
in 1.3% whereas the relative risks of early and late 
miscarriage were 1.2 and 1.4, respectively [9]. On 
the contrary, in another Brazilian study on the gyne-
cological and obstetrics background in RA females, 
none had a history of abortion [3]. RA declines a cou-
ple’s potential to succeed in childbearing [26]. The in-
creased risks for cesarean delivery, prematurity, and 
longer hospitalization at birth among infants born to 
women with RA may be due to the pathophysiologic 
changes associated with RA or medications used to 
treat the disease [10]. 

In this work, the age at disease onset was simi-
lar yet tended to be higher in those with a history of 
abortion. It has been reported that the duration of 
reproductive years and the number of pregnancies 

were linked to the disease onset as RA patients had 
more pregnancies than in the normal population [3]. 

Currently there was an association between the 
presence of MetS and the history of having abortion. 
Until recently, a study focusing on the association 
between history of abortion and metabolic diseases 
were limited. It was found that women with a histo-
ry of abortion remained at 1.25 times more likely to 
have MetS [28].

It was found that patients with neurological mani-
festations had a higher frequency of abortion history. 
Neuralgia of the cranial and spinal nerves is very of-
ten associated with abortion and perhaps even more 
common in patients with rheumatic diseases [29]. 

In the current study, RF, anti-CCP and double 
seropositivity tended to be higher in RA patients with 
history of abortion. In a study on women with recur-
rent SA, and not known to have RA, it was found that 
the frequency of RF was higher than in a matched 
group of women who got pregnant but did not have 
any previous abortion [1]. An increase in RF has 
been reported in the serum of women with a history 
of recurrent SA [30]. Auto-antibodies such as RF and 
anti-CCP link the innate and acquired immune re-
sponse [31]. As the roles of some infectious agents 
in recurrent abortions are well known, there might be 
a relation between microbial abortion and the pro-
duction of these auto-antibodies [1]. 

In this work there was a similar disease activity 
in those with and without a history of abortion.  The 
RA patients must balance the risk of uncontrolled 
disease activity (itself a pregnancy risk) and use of 
medications such as methotrexate (MTX) which are 
known teratogens. These risks are enhanced when 
pregnancies are accidental [16].

Anti-phospholipid (APL) antibodies were mea-
sured in only 10 patients with a history of abortion 
and all were negative. However, persistent APL 
antibodies are associated with dysregulated B-cell 
subsets and has been reported in RA patients with 
recurrent pregnancy loss [32].

In this study, MTX and hydroxychloroquine 
(HCQ) were less frequently used among patients 
with a history of SA.  Other DMARDs, biologic ther-
apy and steroids received by the patients were sim-
ilar. Rheumatologists have voiced concerns about 
potential restrictions on the cornerstone drug MTX, 
because of its abortion-inducing effects at extreme-
ly high doses [16]. Such concerns are of limited im-
portance in Egypt due to different cultural and/ or 
religious beliefs and socioeconomic status [33]. If 
planned pregnancy is discussed with the physician, 
the RA patient is shifted to be given HCQ and SSZ 
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instead of MTX 3-6 months before pregnancy, a low 
dose suitable corticosteroid, patient’s education, 
and a baseline evaluation of disease activity [34]. 
HCQ is a molecule with extensive safety data during 
pregnancy with potential actions: antithrombotic, 
vascular protective, immunomodulatory, improved 
glucose tolerance, lipid lowering and anti-infectious 
that could be effective against unexplained recurrent 
miscarriage besides its relatively low cost [35]. In 
this work there was a tendency to higher frequen-
cy of receiving biologic therapy by patients with a 
history of abortion. However, many biologic drugs 
are currently available as potentially effective during 
pregnancy and breastfeeding [36]. In fact, anti-TNF 
biologics are promising for maintaining remission in 
RA and may be prescribed in the first half of preg-
nancy at least [37].

A careful follow up of the RA patient, the way and 
time for the proper planning to get pregnant and an 
eye of the pediatrician on her future fetal outcome, is 
recommended. It is compulsory to advance the pa-
tient’s education and to take into consideration the 
underlying factors involved in infertility and pregnan-
cy loss [26]. The adherence to an ultimate clinical 
pathway of pregnancy management in women with 
RA may restore the risk of unfavorable pregnancy 
outcome to that anticipated for the general popula-
tion [38].

Although early miscarriage, fetal loss and still-
birth in RA women are not typically reported, infor-
mation on the prevalence and risk is still inadequate. 
It has been reported that there was no significantly 
increased miscarriage or SA rate in women with RA 
[39, 40]. However, a tendency to a rise in the still 
birth rate in RA women has been expressed [40]. 
The chance of a live birth was extraordinarily lower 
in RA women receiving assisted reproductive tech-
nology treatment in comparison to those without RA 
due to an impaired chance of embryo implantation 
[41]. There is still limited research with respect to 
pregnancy loss in RA women however; it should be 
taken critically [26].

The lack of detailed information about primary 
infertility, follow-up, immunological profile or autoan-
tobodies related to abortion and fetal outcome are 
considered limitations to this work. Moreover, the 
frequency of abortion in relation to that in the general 
population should have been considered. 

In conclusion, the rate of spontaneous abortion 
in RA is low yet it may be speculated to be higher 
in those with metabolic syndrome or alterations of 
its components. Reluctance and/or incompliance in 
using the basic DMARD treatment with MTX or HCQ 

in controlling the disease may add to the possibility 
of abortion.
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