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Rheumatoid Arthritis (RA) is an autoimmune-driven
chronic systemic inflammatory disease. It could result in miscarriage, pre-
eclampsia, and preterm labor, among other unfavorable pregnancy outcomes. Thus,
this study was conducted to investigate the adverse pregnancy outcomes in pregnant
women with RA.

Two cohorts of pregnant women with and without RA
referred to the Ayatollah Mousavi Hospital's Gynecology and Obstetrics Clinic in
Zanjan, Iran, during 2019-2020 were enrolled in a retrospective matched cohort study.
Using their medical records, each participant completed a checklist of study variables.
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respectively.

probability of spontaneous abortion, cesarean section, and LBW by more than 1.3
(odds ratio, 1.38; 95% CI, 0.45-5.46; P=0.017), 2.2 (odds ratio, 2.24; 95% ClI, 1.29-
6.54; P =0.004), and 2.6 (odds ratio, 2.67; 95% CI, 1.86-7.05; P= 0.008) times,

Pregnant women with RA are more likely to experience spontaneous
abortion, cesarean section, and having LBW infants comparing to pregnant women

Rheumatoid Arthritis, Pregnancy, Cesarean Section, Spontaneous

Abortion, Low Birth Weight
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Introduction

Rheumatoid Arthritis (RA) is a chronic systemic
inflammatory disease of autoimmune origin that is one of
the most common chronic arthritis, affecting 2-3 times
more women than men on average (1). Age of onset and
gender are influential factors that significantly impact the
disease course, outcome, and treatment (2).

Volume 31, November & December 2023

According to the statistics, the prevalence of RA is
estimated to be 0.4 to 1.3% worldwide, with the majority
of cases occurring in women of reproductive age (3, 4).

It has long been debated how to effectively manage RA
in pregnant women to prevent adverse pregnancy
outcomes. Because most RA drugs are not safe during
pregnancy, it is difficult for clinicians to choose the most
suitable drug for pregnant women with RA (5, 6).
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On the one hand, pregnancy may influence the clinical
course and severity of RA, and some evidence suggests
that it may be an etiological factor for RA (3). RA has
been found to peak in the first 12 months after delivery,
with several possible contributing factors, such as the
effect of pregnancy-related hormonal and immunological
changes or the re-adjustment of the body's immune
response to a non-pregnant state during the postpartum
period in susceptible women (7). A pregnancy
complicated by RA, on the other hand, may result in
adverse outcomes such as low birth weight (LBW),
preterm birth, small for gestational age (SGA), pre-
eclampsia, and more Cesarean section compared to
normal vaginal delivery (NVD). However, the majority of
studies have not found a significant difference in terms of
maternal death and postpartum hemorrhage (5, 6). It is
worth noting that women with RA are more likely to be
hospitalized for longer periods, most likely due to
pregnancy complications and cesarean section, which
imposes higher costs on the health care system and
patients (8).

Existing evidence suggests that pregnancy has a
beneficial effect on RA; for instance, anti-theumatic drug
consumption may decrease during pregnancy due to low
disease activity in a significant number of patients (4). A
meta-analysis revealed that disease activity improves in
60% of pregnant women and increases in approximately
half of patients after delivery (9).

The severity of the disease during pregnancy
considerably impacts pregnancy outcomes. It is important
to note that higher levels of disease activity during the
third trimester can result in adverse pregnancy outcomes,
regardless of factors such as prednisone use, parity, fetal
sex, smoking, maternal age, gestational age, and maternal
education level. However, pregnancy outcomes in women
with optimal disease control during pregnancy were not
significantly different from those in pregnant women
without RA (3). Emerging evidence suggests that
obstetricians should be aware that women with RA are
more likely to give birth before 37 weeks of gestation and
that these deliveries usually end up in cesarean section (3).

Few studies on pregnancy outcomes in women with RA
have been conducted thus far. Pregnancy outcomes
studies in RA patients can provide useful evidence for
rheumatologists and obstetricians to better control the
disease during pregnancy until the birth of a normal fetus.
Therefore, this study was aimed at comparing the
consequences of pregnancy in women with rheumatoid
arthritis to those in healthy pregnant women.

Materials and Methods
Study design and subjects

This study was a retrospective matched cohort study
conducted in Zanjan, Iran, during 2019-2020 on a
population of pregnant women referred to the Ayatollah
Mousavi Hospital's Gynecology and Obstetrics Clinic.
Pregnant women with RA (aged 16-45 years) were
matched 1:1 in terms of age, parity, and year of delivery
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to pregnant women without RA as the control group. The
Zanjan University of Medical Sciences Ethics Committee
[[R.ZUMS.REC.1398.333] approved the research
protocol. The obligation to safeguard the confidentiality
of patient’s information was fulfilled.

Inclusion and exclusion criteria

Pregnant women with RA diagnosed by a
rheumatologist using the American College of
Rheumatology (ACR) 2010 criteria (9), with a 1 to 5-year
interval between RA diagnosis and pregnancy, no
systemic involvement, and disease activity (DAS28-CRP)
before conception of <3.2 were included in the study. The
control group consisted of pregnant women without RA
and no history of taking any particular medications before
pregnancy.

Exclusion criteria were a history of diseases other than
rheumatoid arthritis affecting pregnancy outcomes (e.g.,
systemic lupus erythematous, cardiovascular disease,
kidney  disease, hypertension, diabetes, and
hypothyroidism), a lack of access to sufficient
information through patient records or interviews, the
need for diagnostic or therapeutic procedures in mother
and fetus, and consuming drugs during pregnancy other
those related to RA.

Study variables

The data on participants' basic and clinical
characteristics and pregnancy outcomes, including
spontaneous abortion (a pregnancy loss before 20 weeks
of gestational age), preterm birth (birth before the 37th
week of pregnancy), type of delivery (cesarean or
vaginal), LBW (infants weighing <2500 g at birth), small
for gestational age (SGA), stillbirth, overt anomaly,
eclampsia, pre-eclampsia, and preterm delivery were
extracted from the medical records, where necessary,
through in-person or phone interviews with the
participants and their physicians. SGA was defined as
birth weight less than the 10th percentile for gestational
age (4), and gestational hypertension was defined as blood
pressure greater than 140.90 mm Hg after 20 weeks of
gestation. Eclampsia was defined as blood pressure
greater than 140.90 mmHg after the 20th week of
pregnancy and protein excretion in the urine greater than
500 mg per 24 hours. Seizures and pre-eclampsia were
defined as blood pressure greater than 140.90 mmHg after
20 weeks gestation and protein excretion in the urine
greater than 500 mg per 24 hours (4). In addition,
confounding variables, maternal age during pregnancy,
parity, maternal body mass index (BMI), maternal
education, place of birth (Secondary or tertiary level),
place of residence (town/village), and history of adverse
pregnancy outcomes were also included in the study.

Statistical analysis

The data were entered into the SPSS software v.23. For
numerical data, descriptive statistics were reported as the
mean =+ standard deviation (SD) if the data followed a
normal distribution and the median (25%, 75" quartiles) if
the data were not distributed normally. Categorical data
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were reported in frequency (%). The chi-square test was
performed in analytical statistics to compare categorical
data in separate groups. The mean of numerical data from
three or more groups was compared using variance
analysis. Independent samples t-test was used to compare
the mean of numerical data between two groups. The
predicting variables of pregnancy outcomes were
determined using logistic regression analysis. A two-
tailed P-value less than 0.05 was considered statistically
significant.

Results

This study included 280 pregnant women (31.0 + 6.8
yrs), including 140 with RA and 140 matched controls.

None of the RA patients were taking biologic DMARDs
(disease-modifying anti-theumatic drugs). All patients
received conventional DMARDs (hydroxychloroquine
and sulfasalazine) and prednisolone.

Table 1 shows the frequencies (%) of the participants'
basic characteristics. The variables were compared using
the %2 test between RA and control groups. None of the
variables showed a statistically significant difference
between the two groups (all with P-values greater than
0.05). (Table 1).

Table 1. Comparisons of women with and without RA according to socio-demographic characteristics

Variables Exposed group Non-exposed group P-value*
N (%) / Mean £+ SD
Spontaneous abortion 32.4+6.6 295+6.7 0.2022
Maternal education
HSD 81 (57.8) 86 (61.4)
B.S. 32 (22.8) 34 (24.2) 0.571°
>B.S. 4 (2.8) 5@3.5)
Parity 1.7+0.75 1.9+0.9 0.116*
Maternity Hospital 127 (90.71) 132 (94.28)
Secondary level 2(1) 0 (0) 0.835°
Tertiary level 138 (99) 140 (100)
Dwelling
Rural 40 (27.58) 50 (35.71) 0.435b
Urban 100 (71.42) 90 (64.28)
History of adverse pregnancy
outcomes
Yes 18 (12.8) 16 (11.4) 0.520b
No 122 (87.1) 124 (88.5)
BMI, kg/m2 24.8+1.53 24.6+1.94 0.128a

HSD: High School Diploma, B.S.: Bachelor’s Degree, BMI, Body Mass Index.

*P <0.05
a P-values obtained from independent samples t-test
b P-values obtained from ¥ test

The mean age at pregnancy for women with RA and
the control group was 32.4 + 6.6 and 29.5 + 6.7,
respectively. Spontaneous abortion, as the most
common outcome, was observed among 54
participants (19.2%), with 35 (25%) in the RA group
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and 19 (13.6%) in the control group. Cesarean section
was observed in 49 cases (17.5%), with 34 (24.2%) in
the RA group and 15 (10.7%) in the control group. We
found no participants with eclampsia, pre-eclampsia,
and SGA (Table 2).
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Table 2. Comparisons of women with and without RA according to pregnancy outcomes

Outcome RA patients
Spontaneous abortion
Yes 35(25)
No 105 (75)
Preterm labor
Yes 13 (9.28)
No 127 (90.71)
Still birth
Yes 1(0.71)
No 139 (99.3)
Congenital anomaly
Yes 4(2.9)
No 136 (97.1)
Delivery mode
CS 34 (24.3)
NVD 106 (75.7)
LBW
Yes 21 (15)
No 119 (85)
Gestational hypertension
Yes 6 (4.3)
No 134 (95.7)

N (%)

Control group P-value
19 (13.6)
0.015*
121 (86.4)
8 (5.71)
0.25
132 (94.28)
0(0)
0.31
140 (100)
0(0)
0.44
140 (100)
15(10.7)
0.003*
125 (89.3)
7(5)
0.005*
133 (95)
2(1.4)
0.15
138 (98.6)

CS: Caesarean Section, NVD: Normal Vaginal Delivery, LBW: Low Birth Weight

*P < (0.05, obtained from y? test

When comparing the two groups, there was a
statistically significant difference in spontaneous
abortion, LBW, and type of delivery. Women with RA
had more spontaneous abortions than the control group
(25% vs. 13.6%, P-value= 0.015). Having a cesarean
section was more frequent in the RA group (24.3% vs.
10.7%, P-value = 0.003). Furthermore, the majority of
28 LBW newborns were born to mothers with RA
(15% vs. 5%, P-value = 0.005). Other pregnancy
outcomes revealed no significant difference between
the two groups (All with P-values more than 0.05)
(Table 2).

A binary logistic regression was used for further
analysis. Spontaneous abortion, preterm birth,
stillbirth, overt anomalies, type of delivery, LBW, and
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gestational hypertension were outcome variables. The
presence or absence of RA was a predictor variable,
and confounding variables included maternal BMI,
maternal age, parity, place of residence, place of
delivery, education level, and history of adverse
pregnancy outcomes (Table 3).

According to logistic regression analysis,
spontaneous abortion, cesarean section, and low birth
weight were significantly associated with RA (P=
0.015, P=0.003, and P=0.005, respectively).
Additionally, the odds ratios imply that having RA
increases the odds of spontaneous abortion, cesarean
section, and low birth weight by more than 1.3, 2.8, and
2.6 times, respectively.
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Table 3. Multivariable and univariable logistic regression results

Multivariable logistic regression

Univariable logistic regression

Odds ratio
Outcome variables
(95% CI)
1.385
Spontaneous abortion

(0.45, 5.46)

1.216

Preterm labor

(0.38,5.16)

1.156

Still birth

(0.95, 3.87)

1.182

Congenital anomaly

(0.76, 4.46)

2.248

Delivery mode

(1.29, 6.54)

2.676

LBW

(1.86, 7.05)

Gestational 1.173
hypertension (0.71,4.24)

Odds ratio
P-value P-value*
(95% CI)
1.311
0.015 0.017
(1.01, 3.93)
1.689
0.257 0.261
(0.26, 4.21)
1.142
0.999 0.996
(0.77, 3.81)
1.162
0.999 0.997
(0.67,4.25)
2.273
0.003 0.004
(1.38,5.17)
2.653
0.005 0.008
(1.37, 8.16)
1.165
0.151 0.172
(0.53, 4.03)

LBW: Low Birth Weight, CI: Confidence Interval
*P <0.05

Discussion

Our findings revealed that pregnant women with RA
had significantly more spontaneous abortions, LBW
newborns, and cesarean sections; the odds of having
such outcomes were also significantly higher in this
group. Thus, the findings of the present study support
the existing evidence for the adverse impacts of RA on
pregnancy outcomes.

According to a recent meta-analysis, there is a
significant association between RA and adverse
maternal and fetal outcomes. As a result, the study has
demonstrated that the odds of developing the following
adverse pregnancy outcomes are significantly higher in
pregnant women with RA than in those without RA:
preterm birth, small for gestational age, low birth
weight, congenital anomalies, stillborn, cesarean
section, pre-eclampsia, gestational hypertension, and
spontaneous abortion (11).

Aside from the findings of several studies that
support the findings of our study (5, 6, 8, 10, 12-14),
some studies show no significant association between
RA and adverse pregnancy outcomes or even a
beneficial effect of RA on pregnancy outcomes (15,
16).

Lin et al. discovered that among mothers with RA,
the odds of experiencing LBW, SGA, pre-eclampsia,
and cesarean section were 1.47, 1.2, 2.22, and 1.19
times higher than those without RA (5).

A recent population-based study has reported that the
prevalence of pre-eclampsia in pregnant women with
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RA is 2.82% (17). In our study, no pregnant women
with RA developed pre-eclampsia or eclampsia.
However, previous literature on such outcomes has
suggested conflicting evidence (17).

Lin's study (5) confirms our findings regarding an
increased risk of LBW and CS. Despite our results,
Lin's study found no significant difference in the
outcomes of spontaneous abortion between the two
groups of pregnant women. Furthermore, in our study,
the presence of RA increased the odds of cesarean
delivery by 2.2 and LBW by 2.6 times, whereas these
ratios were lower in Lin's study (LBW, 1.47, and CS,
1.19).

A probable contributing factor to the increased risk
of LBW in pregnant women with RA is disease activity
during pregnancy. A significant negative relationship
has been reported between high levels of disease
activity and birth weight, implying the possibility of an
immune-mediated mechanism. Nonetheless, we only
included patients in the current study whose RA has a
low level of activity (DAS28-CRP < 3.2) during
pregnancy, and we found a significant association with
LBW (18).

According to Krause et al., women with RA have a
higher risk of cesarean section, preterm birth, and pre-
eclampsia than the general population. Nonetheless,
the outcome of congenital anomaly has not been
reported to be significantly different than the normal
population. Furthermore, newborns' birth weight is
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inversely associated with the disease's clinical activity
during the third trimester. Our findings are consistent
with Krause's study, which found no significant
relationship between RA and an increased risk of
cesarean section and LBW outcomes, as well as RA
and a newborn developing overt anomaly (19). Indeed,
unlike the outcome of a cesarean section, the risk of
having a newborn with congenital anomalies is not
significantly higher among pregnant women with RA
(13, 20).

In a study of 1199 women with RA in Denmark and
Sweden, the prevalence of preterm labor was 7.8%
between the 32" and 36" gestational weeks and 1.4%
before the 32" week. Giving birth between the 32" and
36™ gestational weeks was found to be the most
prevalent adverse pregnancy outcome among women
with RA (21). The results of our study uncovered that
spontaneous abortion, in 25% of cases, was the most
common adverse pregnancy outcome, and preterm
labor was observed in 9.2% of pregnant women with
RA, which is higher than the mentioned study.

However, based on the existing evidence, it appears
that the relationship between RA and pregnancy is not
limited to what has been mentioned. Women with a
history of adverse pregnancy outcomes appear to be
exposed to a higher risk of developing rheumatoid
arthritis (22, 23). Besides, having a history of two or
more adverse pregnancy outcomes has been linked to a
significantly poorer functional outcome in women with
inflammatory polyarthritis (24).

It appears that early diagnosis and effective RA
control may reduce the incidence of such
consequences. For instance, a 2015 study in California
by Bharti et al. found that SGA and preterm birth were
associated with RA severity during early pregnancy
and that providing effective and early treatment of the
disease, as well as optimal pregnancy management,
could significantly reduce such adverse outcomes (12).
In other words, if women with RA plan to become
pregnant under the strict supervision of their
physicians, they may have no more adverse outcomes
than the general population, and the disease may
disappear during pregnancy in some cases (25).

Limitation

Since we obtained our raw data from participants'
medical records, which are not designed for research
purposes, poor-quality data could be a potential
limitation of the present study. However, we did our
best to address the limitation by conducting face-to-
face or telephone interviews with participants or their
physicians as needed.

Conclusion

To conclude, we found that having rheumatoid
arthritis is associated with a higher risk of some adverse
pregnancy outcomes, such as increasing the odds of
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spontaneous abortion, cesarean section, and LBW. Our
findings, which are consistent with the existing
evidence, confirm that pregnancy in women with
rheumatoid arthritis requires much more attention and
careful clinical management. As a result, we can ensure
a safe pregnancy for both the fetus and the mother, as
well as prevent adverse pregnancy outcomes.

Acknowledgments

Not applicable.

Authors' Contributions

A. S, R.H, A Z,N. N, A. KM, and Z. KM,,
designed the study. M. R, N.N., A. S., R. H. and A. Z.
provided the data and performed data analyses and
quality control. A. Z. supervised the study. M. R.
conducted the statistical analysis. M. R. wrote the main
manuscript text. M. R. prepared all figures. A. Z. takes
responsibility for the paper as a whole. All authors
reviewed the manuscript.

Funding
This study was performed without funding.

Conflict of Interest

The authors declare that they have no competing
interests.

References

1. Favalli EG, Biggioggero M, Crotti C, Becciolini A,

Raimondo MG, Meroni PL. Sex and management
of theumatoid arthritis. Clin Rev Allergy Immunol.
2019;56:333-45. [DOI:10.1007/s12016-018-8672-
S][PMID]

2. Nilsson J, Andersson MLE, Hafstrom ILet al .

Influence of age and sex on disease course and
treatment in rheumatoid arthritis. Open Access
Rheumatol. 2021;13:123-38. [PMID] [PMCID]
[DOI:10. 2147/OARRR.S306378]

3. Littlejohn EA. Pregnancy and rheumatoid arthritis.

Best Pract Res Clin Obstet Gynaecol. 2020;64:52-
8. [DOI:10.1016/j.bpobgyn.2019.09.005] [PMID]

4. Forger F, Villiger PM. Immunological adaptations

in pregnancy that modulate rheumatoid arthritis
disease activity. Nat Rev Rheumatol. 2020;16:113-
22.[DOI:10.1038/s41584-020-0394-4] [PMID]

5. Lin HC, Chen SF, Lin HC, Chen YH. Increased risk

of adverse pregnancy outcomes in women with
rheumatoid arthritis: a nationwide population-based
study. Ann Rheum Dis. 2010;69:715-7.
[DOI:10.1136/ard.2008.105262] [PMID]

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.1007/s12016-018-8672-5
https://doi.org/10.1007/s12016-018-8672-5
https://www.ncbi.nlm.nih.gov/pubmed/29372537
https://www.ncbi.nlm.nih.gov/pubmed/34079395
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8163636
https://doi.org/10.2147/OARRR.S306378
https://doi.org/10.1016/j.bpobgyn.2019.09.005
https://www.ncbi.nlm.nih.gov/pubmed/31672290
https://doi.org/10.1038/s41584-020-0394-4
https://www.ncbi.nlm.nih.gov/pubmed/31932747
https://doi.org/10.1136/ard.2008.105262
https://www.ncbi.nlm.nih.gov/pubmed/19406733

Alireza Sadeghi et al. 555

10.

11.

12.

13.

14.

15.

Aljary H, Czuzoj-Shulman N, Spence AR,
Abenhaim HA. Pregnancy outcomes in women
with  rheumatoid arthritis: a  retrospective
population-based cohort study. J Matern Fetal
Neonatal Med. 2020;33:618-24.
[DOI:10.1080/14767058.2018.1498835] [PMID]

Wallenius M, Skomsvoll JF, Irgens LM, et al.
Postpartum onset of rheumatoid arthritis and other
chronic arthritides: results from a patient register
linked to a medical birth registry. Ann Rheum Dis.
2010;69:332-6.  [DOI:10.1136/ard.2009.115964]
[PMID]

Kishore S, Mittal V, Majithia V. Obstetric
outcomes in women with rheumatoid arthritis:
Results from Nationwide Inpatient Sample
Database 2003-2011(%¢). Semin Arthritis Rheum.
2019;49:236-40.
[DOI:10.1016/j.semarthrit.2019.03.011] [PMID]

Jethwa H, Lam S, Smith C, Giles 1. Does
rheumatoid arthritis really improve during
pregnancy? A systematic review and metaanalysis.
J Rheumatol. 2019;46:245-50.
[DOI:10.3899/jrheum.180226] [PMID]

Eisfeld H, Glimm AM, Burmester GR, Ohrndorf S,
Backhaus M. Pregnancy outcome in women with
different rheumatic diseases: a retrospective
analysis. Scand J Rheumatol. 2021;50:299-306.
[DOI:10.1080/03009742.2020.1849788] [PMID]

Huang W, Wu T, Jin T, et al. Maternal and fetal
outcomes in pregnant women with rheumatoid
arthritis: a systematic review and meta-analysis.
Clin Rheumatol. 2023;42(3):855-70.
[DOI:10.1007/s10067-022-06436-0] [PMID]

Bharti B, Lee SJ, Lindsay SP, et al. Disease severity
and pregnancy outcomes in women with
rheumatoid arthritis: Results from the organization
of teratology information specialists autoimmune
diseases in pregnancy project. J] Rheumatol. 2015;
42:1376-82. [DOI1:10.3899/jrheum. 140583]
[PMID]

Al Rayes H, Abdulaziz S, Alotaibi AM, et al.
Adverse impact of rheumatoid arthritis on
pregnancy outcomes: A Saudi Arabia Prospective
Multicenter Study. Open Access Rheumatol. 2021;
13:167-75. [DOI1:10.2147/OARRR.S315867]
[PMID] [PMCID]

Barnabe C, Faris PD, Quan H. Canadian pregnancy
outcomes in rheumatoid arthritis and systemic
lupus erythematosus. Int J Rheumatol. 2011;2011:
345727.[DOI:10.1155/2011/345727] [PMID]
[PMCID]

Posfai E, Banhidy F, Urban R, Czeizel AE. Birth
outcomes of children born to women with
rheumatoid arthritis. Cent Eur J Public Health.

Volume 31, November & December 2023

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

2015;23:128-34. [DOI:10.21101/ceiph.a3968]
[PMID]

Nelson JL, Voigt LF, Koepsell TD, Dugowson CE,
Daling JR. Pregnancy outcome in women with
rheumatoid arthritis before disease onset. J
Rheumatol. 1992;19:18-21.

Tsai YC, Chang HC, Chiou MJ, Luo SF, Kuo CF.
Fetal-neonatal and maternal pregnancy outcomes in
women with rheumatoid arthritis: a population-
based cohort study. BMJ Open. 2022;12(10):
€059203. [DOI:10.1136/bmjopen-2021-059203]
[PMID] [PMCID]

de Man YA, Hazes JM, van der Heide H, et al.
Association of higher rheumatoid arthritis disease
activity during pregnancy with lower birth weight:
results of a national prospective study. Arthritis
Rheum. 2009;60(11):3196-206.
[DOI:10.1002/art.24914] [PMID]

Krause ML, Makol A. Management of rheumatoid
arthritis during pregnancy: challenges and
solutions. Open Access Rheumatol. 2016;8:23-36.
[DOI:10.2147/OARRR.S85340] [PMID] [PMCID]

Ostensen M, Wallenius M. Fertility and pregnancy
in theumatoid arthritis. Indian J Rheumatol. 2016;
11:122. [DOI:10.4103/0973-3698.194544]

Norgaard M, Larsson H, Pedersen L, et al.
Rheumatoid arthritis and birth outcomes: a Danish
and Swedish nationwide prevalence study. J Intern
Med. 2010;268:329-37. [PMID]
[DOIL:10.1111/5.1365-2796.2010.02239.x]

Siamopoulou-Mavridou A, Manoussakis MN,
Mavridis AK, Moutsopoulos HM. Outcome of
pregnancy in patients with autoimmune rheumatic
disease before the disease onset. Ann Rheum Dis.
1988;47(12):982-7. [DOI:10.1136/ard.47.12.982]
[PMID] [PMCID]

Silman AJ, Roman E, Beral V, Brown A. Adverse
reproductive outcomes in women who subsequently
develop rheumatoid arthritis. Ann Rheum Dis.
1988;47(12):979-81. [DOI:10.1136/ard.47.12.979]
[PMID] [PMCID]

Camacho EM, Verstappen SM, Lunt M, Bunn DK,
Symmons DP. Multiple adverse pregnancy
outcomes before symptom onset are associated with
a worse disease outcome in women with recent-
onset inflammatory polyarthritis. Ann Rheum Dis.
2012;71(4):528-33. [PMID]
[DOI:10.1136/annrheumdis-2011-200292]

Bortoluzzi A, Andreoli L, Carrara G, et al
Improved Pregnancy Outcome in Patients With
Rheumatoid Arthritis Who Followed an Ideal
Clinical Pathway. Arthritis Care Res (Hoboken).
2021;73:166-72. [DOI1:10.1002/acr.24116] [PMID]

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.1080/14767058.2018.1498835
https://www.ncbi.nlm.nih.gov/pubmed/30189769
https://doi.org/10.1136/ard.2009.115964
https://www.ncbi.nlm.nih.gov/pubmed/19717397
https://doi.org/10.1016/j.semarthrit.2019.03.011
https://www.ncbi.nlm.nih.gov/pubmed/30992155
https://doi.org/10.3899/jrheum.180226
https://www.ncbi.nlm.nih.gov/pubmed/30385703
https://doi.org/10.1080/03009742.2020.1849788
https://www.ncbi.nlm.nih.gov/pubmed/33622159
https://doi.org/10.1007/s10067-022-06436-0
https://www.ncbi.nlm.nih.gov/pubmed/36357630
https://doi.org/10.3899/jrheum.140583
https://www.ncbi.nlm.nih.gov/pubmed/25877497
https://doi.org/10.2147/OARRR.S315867
https://www.ncbi.nlm.nih.gov/pubmed/34163264
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8214560
https://doi.org/10.1155/2011/345727
https://www.ncbi.nlm.nih.gov/pubmed/22028718
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3199043
https://doi.org/10.21101/cejph.a3968
https://www.ncbi.nlm.nih.gov/pubmed/26851423
https://doi.org/10.1136/bmjopen-2021-059203
https://www.ncbi.nlm.nih.gov/pubmed/36288841
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9615975
https://doi.org/10.1002/art.24914
https://www.ncbi.nlm.nih.gov/pubmed/19877045
https://doi.org/10.2147/OARRR.S85340
https://www.ncbi.nlm.nih.gov/pubmed/27843367
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5098768
https://doi.org/10.4103/0973-3698.194544
https://www.ncbi.nlm.nih.gov/pubmed/20456595
https://doi.org/10.1111/j.1365-2796.2010.02239.x
https://doi.org/10.1136/ard.47.12.982
https://www.ncbi.nlm.nih.gov/pubmed/3264698
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1003650
https://doi.org/10.1136/ard.47.12.979
https://www.ncbi.nlm.nih.gov/pubmed/3207387
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1003649
https://www.ncbi.nlm.nih.gov/pubmed/21998113
https://doi.org/10.1136/annrheumdis-2011-200292
https://doi.org/10.1002/acr.24116
https://www.ncbi.nlm.nih.gov/pubmed/31912644

556 Adverse Pregnancy Outcomes and Rheumatoid Arthritis

How to Cite This Article:

Sadeghi A, Rostami M, Nasiri N, Hatami R, Karimi Moghaddam A, Karimi Moghaddam Z et al. Adverse
Pregnancy Outcomes and Rheumatoid Arthritis: a Retrospective Matched Cohort Study. J Adv Med Biomed Res.
2023; 31(139):549-56.

Volume 31, November & December 2023 Journal of Advances in Medical and Biomedical Research


https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=BibTeX
https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=ris
https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=EndNote
https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=Medlars
https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=ProCite
https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=Reference_Manager
https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=RefWorks
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=ris
https://journal.zums.ac.ir/web2export.php?a_code=A-10-6634-1&sid=1&slc_lang=en&type=ris
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html

	Adverse Pregnancy Outcomes and Rheumatoid Arthritis: a Retrospective Matched Cohort Study
	Alireza Sadeghi1, Mina Rostami2, Nazila Nasiri1, Robabeh Hatami3,  Arezoo Karimi Moghaddam4, Zhaleh Karimi Moghaddam5, Alireza Zeraatchi6*
	1. Dept. of Internal Medicine, School of Medicine, Vali-e-Asr Hospital, Zanjan University of Medical Sciences, Zanjan, Iran
	2. Social Determinants of Health Research Center, Zanjan University of Medical Sciences, Zanjan, Iran
	3. Dept. of Obstetrics and Gynecology, School of Medicine, Ayatollah Mousavi Hospital, Zanjan University of Medical Sciences, Zanjan, Iran
	4. Dept. of Ophthalmology, School of Medicine, Vali-E-Asr Hospital, Zanjan University of Medical Sciences, Zanjan, Iran
	5. Dept. of Radiation Oncology, School of Medicine, Vali-e-asr Hospital, School of Medicine, Zanjan University of Medical Sciences, Zanjan, Iran
	6. Dept. of Emergency Medicine, School of Medicine, Valiasr-e-Asr Hospital, Ayatollah Mousavi Hospital, Zanjan University of Medical Sciences, Zanjan, Iran
	Introduction
	Materials and Methods
	Results
	Discussion
	Limitation
	Conclusion
	Acknowledgments
	Authors' Contributions
	Funding
	References




