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ABSTRACT
Objectives In patients with rheumatoid arthritis (RA), 
high disease activity impairs fertility outcomes and 
increases the risk of adverse pregnancy outcomes. The 
aim of this study was to determine the feasibility of a 
modern treatment approach, including treat- to- target 
(T2T) and the prescription of tumour necrosis factor 
(TNF) inhibitors, in patients with RA with a wish to 
conceive or who are pregnant.
Methods Patients were derived from the Preconception 
Counseling in Active RA (PreCARA) cohort. Patients 
with a wish to conceive or who are pregnant were 
treated according to a modified T2T approach, in which 
the obvious restrictions of pregnancy were taken into 
account. Results of the PreCARA study were compared 
with results of the Pregnancy- induced Amelioration of 
Rheumatoid Arthritis (PARA) study, a historic reference 
cohort on RA during pregnancy. Patients in the PARA 
cohort were treated according to the standards of that 
time (2002–2010). Differences in disease activity over 
time between the two cohorts were tested using a linear 
mixed model.
Results 309 patients with RA were included in the 
PreCARA study, 188 children were born. 47.3% of 
the patients used a TNF inhibitor at any time during 
pregnancy. Mean disease activity over time in the 
PreCARA cohort was lower than in the reference cohort 
(p<0.001). In the PreCARA cohort, 75.4% of the 
patients were in low disease activity (LDA) or remission 
before pregnancy increasing to 90.4% in the third 
trimester, whereas in the PARA cohort, these percentages 
were 33.2% and 47.3%, respectively.
Conclusions This first study on a modern treatment 
approach in pregnant patients with RA shows that LDA 
and remission are an attainable goal during pregnancy, 
with 90.4% of patients achieving this in the third 
trimester.

INTRODUCTION
Rheumatoid arthritis (RA) impairs fertility and 
pregnancy outcomes.1 High disease activity in 
patients with RA is associated with a prolonged time 
to pregnancy2 and is an independent risk factor for 
lower birth weight.3

Over the last decades, the treatment of RA has 
evolved: early diagnosis, immediate initiation of 
disease- modifying antirheumatic drugs (DMARDs), 
several new approved drugs and a treat- to- target 
(T2T) approach aiming for remission have resulted 
in better outcomes for patients.4–6 All of these 

developments are fundamental aspects of both the 
European League Against Rheumatism (EULAR) 
and the American College of Rheumatology (ACR) 
treatment guidelines.7 8

Tumour necrosis factor (TNF) inhibitors have 
revolutionised the treatment in RA. Treatment 
with TNF inhibitors and/or a combination of 
DMARDs are considered key elements of a T2T 
approach.5 9 Most TNF inhibitors are considered 
safe during pregnancy,10 11 resulting in the Euro-
pean Medicines Agency (EMA) advising to use 
certolizumab pegol if clinically needed during preg-
nancy and adalimumab, etanercept and infliximab 
if clearly needed during pregnancy.12 A drawback 
of prescribing TNF inhibitors during pregnancy is 
active transport of these biologics over the placenta 
into the fetal circulation. This occurs as early as 
week 18 of gestation.1 Therefore, the EULAR 
points to consider and ACR guidelines condition-
ally advise to discontinue treatment with most TNF 
inhibitors before the third trimester of pregnancy. 
These guidelines advise that certolizumab pegol can 

Key messages

What is already known about this subject?
 ► In patients with rheumatoid arthritis (RA), high 
disease activity is associated with a prolonged 
time to pregnancy and is an independent risk 
factor for lower birth weight of the offspring.

 ► Tumour necrosis factor (TNF) inhibitors are 
considered safe during pregnancy; however, 
it is not known how many patients require 
treatment with TNF inhibitors during pregnancy.

What does this study add?
 ► In this first study on a modern treatment 
approach during pregnancy, we showed that 
low disease activity (LDA) and remission are a 
feasible goal, with 90.4% of the patients in LDA 
in the third trimester of pregnancy.

How might this impact on clinical practice or 
future developments?

 ► In patients with RA with a wish to conceive or 
who are pregnant, clinicians should strive for 
remission or LDA.

 ► The effect of a modern treatment approach on 
fertility outcomes and pregnancy outcomes 
should be the focus of further studies.
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はじめに
•関節リウマチが⾼疾患活動性の状態は、

妊娠が成⽴するまでの期間延⻑と関連する。

•妊娠期間中も疾患活動性が⾼いことは、
低出⽣体重児の独⽴したリスク因⼦である。

•最近まで妊娠中は関節リウマチ疾患活動性が低下することが
多いと考えられてきたが、必ずしもそうではないとする報告が
ある。
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Figure 2. Percentage of patients whose disease activity improved during pregnancy (A) and relapsed postpartum (B) in each of the papers included in the
metaanalysis, including overall average percentages. A. Of the 204 pregnancies for which data were available during pregnancy, percentage of improvement in
disease activity scores during pregnancy varied widely, from 40.4% to 90%. B. Of the 135 pregnancies for which postpartum data were available, a flare in
disease activity was noted in an average of 63 patients (46.7%). A&R: Arthritis and Rheumatology; SJR: Scandinavian Journal of Rheumatology.

 www.jrheum.orgDownloaded on July 5, 2021 from 

J Rheumatol 2019;46:245-50



本研究の⽬的

•妊娠を希望している、あるいは妊娠しているRA患者において、
寛解あるいは低疾患活動性を⽬指したmodified T2Tアプローチの
実⾏可能性を評価すること。

•妊娠中にTNF阻害薬を必要とする患者がどれくらいいるかを
評価すること。

•妊娠中のTNF阻害薬中⽌の疾患活動性に与える影響を調査すること。



患者集団とデータ収集
•患者

Preconception Counseling in Active RA (PreCARA)
コホートのうち、2011年から2020年10⽉までに
組み⼊れられたRA患者

PreCARAコホート：炎症性リウマチ性疾患と妊娠に
関する現在進⾏中の前向きコホート研究。
オランダ ロッテルダムの3次医療施設である
Erasmus medical centerで⾏われている。



・妊娠前にコホートに組み⼊れられていることが
望ましいとされた。

・Study visit：
妊娠前は3か⽉ごと、それぞれのtrimesterの間
出産後6週, 12週, 26週

・診察時の確認事項：
関節所⾒、質問票、⾎液検査
疾患活動性
cs/bDMARDsの投与量や投与間隔の情報

・寛解を⽬指したmodified T2Tアプローチに沿って治療



PreCARA治療プロトコール

寛解を⽬指したmodified T2Tアプローチ

① SASP and/or HCQで治療開始

② PSL (最⼤ PSL 7.5mg/dが望ましい)
TNF阻害薬 (セルトリズマブ・ぺゴルが望ましい)

③ EULARの推奨通りの期間でTNF阻害薬は中⽌
(セルトリズマブ・ぺゴルやPSLへの変更も考慮)



Pregnancy-induced Amelioration of 
Rheumatoid Arthritis (PARA) study

• 2002-2019年の間に組み⼊れられた同様の研究デザインである
妊娠中RA患者のhistorical reference cohort



結果
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Rheumatoid arthritis

TNF-inhibitor use during pregnancy
Eighty- seven patients (47.3%) used a TNF inhibitor at any time 

during pregnancy. The most frequently used TNF inhibitor 

was certolizumab pegol. A total of 26 patients stopped treat-

ment with a TNF inhibitor during pregnancy: adalimumab n=4, 

infliximab n=7, etanercept n=13, certolizumab pegol n=4. 

After stopping their TNF, inhibitor, 17 patients (65.4%) used 

prednisone in the third trimester of pregnancy. Thirteen patients 

with RA switched their type of TNF inhibitor during pregnancy: 

switch from adalimumab to certolizumab pegol, n=4; switch 

from etanercept to certolizumab pegol n=5; switch from inflix-

imab to certolizumab pegol n=4. The median number of weeks 

of gestation when treatment with infliximab was stopped was 

15.3 weeks (IQR 12.7–20.3 weeks), for adalimumab this was 

18.4 weeks (IQR 16.9–19.5 weeks), for etanercept 23.4 weeks 

(IQR 9.9–26.9 weeks) and for certolizumab pegol 35.6 weeks 

(IQR 26.3–37.4 weeks).

In the third trimester of pregnancy, TNF inhibitors (number 

of patients that used TNF inhibitors in the third trimester=56) 

were in 62.5% of the patients combined with sulfasalazine, in 

46.4% of the patients with hydroxychloroquine and in 35.7% 

with prednisone. Twenty- five patients (44.6%) used both sulfas-

alazine and hydroxychloroquine combined with their TNF 

inhibitor (with or without prednisone). In patients that did not 

use a TNF inhibitor (n=116) in the third trimester, sulfasalazine, 

hydroxychloroquine and prednisone were frequently used 

in combination. Further, 30.2% of the patients (n=35) used 

sulfasalazine, hydroxychloroquine and prednisone in combina-

tion, while 32.8% of the patients (n=38) used sulfasalazine and 

hydroxychloroquine without prednisone.

Medication use in the historic reference cohort
In this cohort of patients, 41.2% did not use any DMARDs 

during pregnancy (table 3). Patients in the PARA cohort were 

usually on stable medication: 85% of the patients used the 

same medication in the first trimester of pregnancy compared 

with the prepregnancy visit. Prednisone and sulfasalazine were 

most frequently prescribed during pregnancy. The median daily 

dosage of prednisone was 7.5 mg (IQR 5–10 mg), 70.6% of 

the patients used a dosage of >7.5 mg at at least one timepoint 

during pregnancy. Sulfasalazine was used by 63 (25.7%) patients 

in the third trimester, in 2 (3.2%) patients sulfasalazine was 

combined with hydroxychloroquine and in 23 (36.5%) patients 

with prednisone.

Disease activity during pregnancy
Disease activity did not change during pregnancy and post-

partum in the PreCARA- cohort (figure 1).

Table 1 Clinical and demographic features of patients with rheumatoid arthritis included in the PreCARA cohort (n=184) and PARA cohort 
(n=253) that were used for the current data analysis
Variable PreCARA cohort PARA cohort P value

Mean age at delivery, years (SD) 32.8 (3.9) 32.7 (3.8) 0.88
Median disease duration at first visit, years (IQR) 6.8 (3.7–10.7) 4.9 (2.2–9.7) 0.009
Erosive disease, n (%) 52 (28.3) 161 (63.7) <0.001
Rheumatoid factor positive and/or ACPA positive, n (%) 164 (89.1) 176 (71.8) <0.001
Nulliparity, n (%) 81 (44.0) 126 (49.8) 0.23
Education level, years of education (SD) 15.9 (3.5) 15.0 (3.0) 0.02
Number of different DMARDs prescribed prior to inclusion in the cohort (IQR) 3 (2–4) 2 (1–3) <0.001
Number of different csDMARDs prescribed prior to inclusion in the cohort (IQR) 2 (2–3) 2 (1–2) <0.001
Number of different bDMARDs prescribed prior to inclusion in the cohort (IQR) 1 (0–2) 0 (0–0) <0.001
ACPA, anti- citrullinated protein antibody; bDMARDs, biologic disease- modifying antirheumatic drugs; csDMARDs, conventional synthetic disease- modifying antirheumatic drugs; 
DMARDs, disease- modifying antirheumatic drugs.

Table 2 The percentage of patients in the PreCARA cohort using certain medication during pregnancy (total number of patients=184)

Medication

Last visit 
before 
pregnancy
n (%)
N=116

1st trimester 
visit
n (%)
N=167

2nd trimester 
visit
n (%)
N=174

3rd trimester 
visit
n (%)
N=172

6 weeks 
postpartum visit
n (%)
N=170

12 weeks 
postpartum visit
n (%)
N=153

26 weeks 
postpartum visit
n (%)
N=125

Methotrexate 2 (1.7) 0 0 0 27 (15.9) 34 (22.2) 31 (24.8)
Leflunomide 0 0 0 0 1 (0.6) 2 (1.3) 3 (2.4)
Hydroxychloroquine 77 (66.4) 96 (57.5) 94 (54.0) 93 (54.1) 97 (57.1) 88 (57.5) 70 (56.0)
Sulfasalazine 76 (65.6) 103 (61.7) 104 (59.8) 103 (59.8) 104 (61.2) 95 (62.1) 79 (63.2)
Prednisone 53 (45.7) 69 (41.3) 67 (38.5) 72 (41.9) 67 (39.4) 60 (39.2) 46 (36.8)
Azathioprine 1 (0.9) 3 (1.8) 3 (1.7) 3 (1.7) 1 (0.6) 2 (1.3) 1 (0.8)
Certolizumab pegol 31 (26.7) 38 (22.8) 48 (27.6) 50 (29.1) 47 (27.7) 46 (30.1) 38 (30.4)
Adalimumab 8 (6.9) 8 (4.8) 0 0 5 (2.9) 6 (3.9) 7 (5.6)
Etanercept 19 (16.4) 20 (12.0) 19 (10.9) 6 (3.5) 19 (11.2) 22 (14.4) 16 (12.8)
Infliximab 11 (9.5) 11 (6.6) 4 (2.3) 0 1 (0.6) 2 (1.3) 1 (0.8)
Tocilizumab 2 (1.7) 0 0 0 4 (2.4) 4 (2.6) 6 (4.8)
Golimumab 0 0 0 0 0 0 1 (0.8)
Abatacept 0 0 0 0 1 (0.6) 2 (1.3) 2 (1.6)
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PreCARAコホート
炎症性リウマチ性疾患 587名

関節リウマチ患者 309名

188の新⽣児



・11名(6%)は妊娠中に薬剤使⽤なし
・SASP, HCQ, PSL, CZPが最もよく使⽤
・3rd trimesterでのPSL投与量は中央値 5mg (IQR 5-10mg)
・19.0%が妊娠中に⼀度はPSL>7.5mg/dを使⽤
・3rd trimesterでのSASP投与量は中央値 2000mg,HCQ 200mg
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tion, while 32.8% of the patients (n=38) used sulfasalazine and 

hydroxychloroquine without prednisone.
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same medication in the first trimester of pregnancy compared 

with the prepregnancy visit. Prednisone and sulfasalazine were 

most frequently prescribed during pregnancy. The median daily 

dosage of prednisone was 7.5 mg (IQR 5–10 mg), 70.6% of 
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in the third trimester, in 2 (3.2%) patients sulfasalazine was 

combined with hydroxychloroquine and in 23 (36.5%) patients 

with prednisone.
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partum in the PreCARA- cohort (figure 1).
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PreCARAコホートでの薬剤使⽤
・87名 (47.3%)が妊娠期間中のいずれかの時点で

TNFiを使⽤
・CZPが最多
・計26名が妊娠中にTNFiを中⽌

(ADA 4名, IFX 7名, ETN 13名, CZP 4名)
・TNFi中⽌後、17名(65.4%)が3rd trimesterで

PSLを使⽤
・13名が妊娠中にTNFiを変更

(ADA→CZP 4名, ETN→CZP 5名, IFX→CZP 4名)
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Mean DAS28CRP before pregnancy in the historic reference 

cohort was 3.73 (SD 1.18) and decreased during pregnancy 

to DAS28CRP 3.35 (SD 1.12) in the third trimester. Disease 

activity increased in the postpartum period, the highest observed 

DAS28CRP 3.78 was at 12 weeks post partum (SD 1.28) 

(figure 1).

Disease activity over time in the PreCARA cohort was statis-

tically significantly lower than in the historic reference cohort 

(p<0.001). Also, mean disease activity at every different time-

point in the PreCARA cohort was statistically significant lower 

(p<0.001).
The percentage of patients in remission or LDA in the 

PreCARA cohort was significantly higher at all timepoints during 

follow- up compared with the PARA cohort (p<0.001) (figure 2). 

In the PreCARA cohort, the total number of patients in remis-

sion and LDA increased from 64.8% and 75.4% at inclusion 

to 76.1% and 90.4%, respectively, in the third trimester. The 

number of patients in remission remained stable post partum. 

The percentage of patients in different disease activity states was 

different between the PreCARA cohort and the PARA cohort at 

all timepoints (p<0.001) (figure 2).

TNF-inhibitor use and disease activity during pregnancy
Stratified analysis showed no statistically significant difference 

in disease activity in the third trimester of pregnancy between 

patients that switched their TNF inhibitor to certolizumab pegol 

during pregnancy (n=13, DAS28CRP 2.17 (SD 0.73)) versus 

patients that stopped their TNF inhibitor and used prednisone 

(n=17, DAS28CRP 2.63 (SD 0.69)) versus patients that used 

certolizumab pegol throughout pregnancy (n=30, DAS28CRP 

2.18 (SD 0.63)), versus patients that stopped their TNF inhib-

itor and did not use certolizumab pegol nor prednisone (n=8, 

DAS28CRP 2.23 (SD 0.67)), p=0.13.

Disease activity over time did not differ between patients who 

used a TNF inhibitor during pregnancy (any use during preg-

nancy) and patients who did not (p=0.14) (online supplemental 

figure 1).

Disease activity increase post partum
Not one patient in the PreCARA cohort experienced a severe 

increase in disease activity post partum, 12.2% of the patients in 

this cohort experienced a moderate increase. These rates were 

5.7% (vs PreCARA cohort, p=0.01) and 21.0%(vs PreCARA 

cohort, p=0.18) in the PARA cohort, respectively.

Table 3 The percentage of patients in the PARA cohort, a historic reference cohort (2002–2010), using certain medication during pregnancy (total 
number of patients=253)

Medication

Before 
pregnancy 
visit
n (%)
N=124

1st trimester 
visit
n (%)
N=213

2nd trimester 
visit
n (%)
N=232

3rd trimester 
visit
n (%)
N=245

6 weeks 
postpartum visit
n (%)
N=239

12 weeks 
postpartum visit
n (%)
N=240

26 weeks 
postpartum visit
n (%)
N=222

Methotrexate 0 0 0 0 45 (18.8) 73 (30.4) 89 (40.0)
Leflunomide 0 0 0 0 0 3 (1.3) 4 (1.8)
Hydroxychloroquine 8 (6.5) 5 (2.3) 5 (2.2) 4 (1.6) 10 (4.2) 19 (7.9) 18 (8.1)
Sulfasalazine 42 (33.9) 61 (28.6) 65 (28.0) 63 (25.7) 64 (26.8) 73 (30.4) 70 (31.5)
Prednisone 52 (41.9) 80 (37.6) 87 (37.5) 87 (35.5) 85 (35.6) 89 (37.1) 78 (35.1)
Azathioprine 2 (1.6) 1 (0.5) 1 (0.4) 1 (0.4) 3 (1.3) 2 (0.8) 2 (0.9)
Adalimumab 0 0 0 0 5 (2.1) 7 (2.9) 12 (5.4)
Infliximab 0 0 0 0 1 (0.4) 2 (0.8) 3 (1.4)
Etanercept 0 0 0 0 7 (2.9) 14 (5.8) 13 (5.9)
The medication that is not listed in this table was not prescribed during this study period.

Figure 1 DAS28CRP (mean, SD) scores over time for the PreCARA 
cohort (modern treatment approach cohort) and the PARA cohort 
(historic reference cohort). The x-axis displays specific timepoints before, 
during and after pregnancy, and the y-axis represents mean (SD) disease 
activity. Mean disease activity over time in the PreCARA cohort was 
lower than in the reference cohort (p<0.001).

Figure 2 Bar charts showing disease activity states DAS28CRP scores 
for the PARA cohort (historic reference cohort) (A) and the PreCARA 
cohort (modern treatment approach cohort) (B). The x-axis displays the 
specific timepoints before, during and after pregnancy, and the y-axis 
shows the percentage of patients in the different disease activity states. 
The percentage of patients in moderate or high disease activity was 
higher at all timepoints in the historic reference cohort compared with 
the modern treatment approach cohort (p<0.001).
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PARAコホートでの薬剤使⽤
・41.2%の患者が妊娠中にどのDMARDsも使⽤せず
・PSLとSASPが最も使⽤

・PSL投与量は中央値 7.5mg (IQR 5-10mg)
・70.6%が妊娠中に⼀度はPSL>7.5mg/dを使⽤



妊娠中と産後の活動性変化



妊娠中と産後の疾患活動性
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Rheumatoid arthritis

Mean DAS28CRP before pregnancy in the historic reference 

cohort was 3.73 (SD 1.18) and decreased during pregnancy 

to DAS28CRP 3.35 (SD 1.12) in the third trimester. Disease 

activity increased in the postpartum period, the highest observed 

DAS28CRP 3.78 was at 12 weeks post partum (SD 1.28) 

(figure 1).

Disease activity over time in the PreCARA cohort was statis-

tically significantly lower than in the historic reference cohort 

(p<0.001). Also, mean disease activity at every different time-

point in the PreCARA cohort was statistically significant lower 

(p<0.001).
The percentage of patients in remission or LDA in the 

PreCARA cohort was significantly higher at all timepoints during 

follow- up compared with the PARA cohort (p<0.001) (figure 2). 

In the PreCARA cohort, the total number of patients in remis-

sion and LDA increased from 64.8% and 75.4% at inclusion 

to 76.1% and 90.4%, respectively, in the third trimester. The 

number of patients in remission remained stable post partum. 

The percentage of patients in different disease activity states was 

different between the PreCARA cohort and the PARA cohort at 

all timepoints (p<0.001) (figure 2).

TNF-inhibitor use and disease activity during pregnancy
Stratified analysis showed no statistically significant difference 

in disease activity in the third trimester of pregnancy between 

patients that switched their TNF inhibitor to certolizumab pegol 

during pregnancy (n=13, DAS28CRP 2.17 (SD 0.73)) versus 

patients that stopped their TNF inhibitor and used prednisone 

(n=17, DAS28CRP 2.63 (SD 0.69)) versus patients that used 

certolizumab pegol throughout pregnancy (n=30, DAS28CRP 

2.18 (SD 0.63)), versus patients that stopped their TNF inhib-

itor and did not use certolizumab pegol nor prednisone (n=8, 

DAS28CRP 2.23 (SD 0.67)), p=0.13.

Disease activity over time did not differ between patients who 

used a TNF inhibitor during pregnancy (any use during preg-

nancy) and patients who did not (p=0.14) (online supplemental 

figure 1).

Disease activity increase post partum
Not one patient in the PreCARA cohort experienced a severe 

increase in disease activity post partum, 12.2% of the patients in 

this cohort experienced a moderate increase. These rates were 

5.7% (vs PreCARA cohort, p=0.01) and 21.0%(vs PreCARA 

cohort, p=0.18) in the PARA cohort, respectively.

Table 3 The percentage of patients in the PARA cohort, a historic reference cohort (2002–2010), using certain medication during pregnancy (total 
number of patients=253)

Medication

Before 
pregnancy 
visit
n (%)
N=124

1st trimester 
visit
n (%)
N=213

2nd trimester 
visit
n (%)
N=232

3rd trimester 
visit
n (%)
N=245

6 weeks 
postpartum visit
n (%)
N=239

12 weeks 
postpartum visit
n (%)
N=240

26 weeks 
postpartum visit
n (%)
N=222

Methotrexate 0 0 0 0 45 (18.8) 73 (30.4) 89 (40.0)
Leflunomide 0 0 0 0 0 3 (1.3) 4 (1.8)
Hydroxychloroquine 8 (6.5) 5 (2.3) 5 (2.2) 4 (1.6) 10 (4.2) 19 (7.9) 18 (8.1)
Sulfasalazine 42 (33.9) 61 (28.6) 65 (28.0) 63 (25.7) 64 (26.8) 73 (30.4) 70 (31.5)
Prednisone 52 (41.9) 80 (37.6) 87 (37.5) 87 (35.5) 85 (35.6) 89 (37.1) 78 (35.1)
Azathioprine 2 (1.6) 1 (0.5) 1 (0.4) 1 (0.4) 3 (1.3) 2 (0.8) 2 (0.9)
Adalimumab 0 0 0 0 5 (2.1) 7 (2.9) 12 (5.4)
Infliximab 0 0 0 0 1 (0.4) 2 (0.8) 3 (1.4)
Etanercept 0 0 0 0 7 (2.9) 14 (5.8) 13 (5.9)
The medication that is not listed in this table was not prescribed during this study period.

Figure 1 DAS28CRP (mean, SD) scores over time for the PreCARA 
cohort (modern treatment approach cohort) and the PARA cohort 
(historic reference cohort). The x-axis displays specific timepoints before, 
during and after pregnancy, and the y-axis represents mean (SD) disease 
activity. Mean disease activity over time in the PreCARA cohort was 
lower than in the reference cohort (p<0.001).

Figure 2 Bar charts showing disease activity states DAS28CRP scores 
for the PARA cohort (historic reference cohort) (A) and the PreCARA 
cohort (modern treatment approach cohort) (B). The x-axis displays the 
specific timepoints before, during and after pregnancy, and the y-axis 
shows the percentage of patients in the different disease activity states. 
The percentage of patients in moderate or high disease activity was 
higher at all timepoints in the historic reference cohort compared with 
the modern treatment approach cohort (p<0.001).
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PARAコホート

PreCARAコホート

・PARAコホートでは、3rd trimesterに活動性は
やや低下し出産後に増悪した。
(産後のsevere flare 5.7%, moderate flare 21%)

・PreCARAコホートでは、妊娠期間中および
出産後の疾患活動性は変化しなかった。
(産後のsevere flare 0%, moderate flare 12.2%)

・PreCARAコホートでの疾患活動性は、
PARAコホートより有意に低かった (p<0.001)。
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Mean DAS28CRP before pregnancy in the historic reference 

cohort was 3.73 (SD 1.18) and decreased during pregnancy 

to DAS28CRP 3.35 (SD 1.12) in the third trimester. Disease 

activity increased in the postpartum period, the highest observed 

DAS28CRP 3.78 was at 12 weeks post partum (SD 1.28) 

(figure 1).

Disease activity over time in the PreCARA cohort was statis-

tically significantly lower than in the historic reference cohort 

(p<0.001). Also, mean disease activity at every different time-

point in the PreCARA cohort was statistically significant lower 

(p<0.001).
The percentage of patients in remission or LDA in the 

PreCARA cohort was significantly higher at all timepoints during 

follow- up compared with the PARA cohort (p<0.001) (figure 2). 

In the PreCARA cohort, the total number of patients in remis-

sion and LDA increased from 64.8% and 75.4% at inclusion 

to 76.1% and 90.4%, respectively, in the third trimester. The 

number of patients in remission remained stable post partum. 

The percentage of patients in different disease activity states was 

different between the PreCARA cohort and the PARA cohort at 

all timepoints (p<0.001) (figure 2).

TNF-inhibitor use and disease activity during pregnancy
Stratified analysis showed no statistically significant difference 

in disease activity in the third trimester of pregnancy between 

patients that switched their TNF inhibitor to certolizumab pegol 

during pregnancy (n=13, DAS28CRP 2.17 (SD 0.73)) versus 

patients that stopped their TNF inhibitor and used prednisone 

(n=17, DAS28CRP 2.63 (SD 0.69)) versus patients that used 

certolizumab pegol throughout pregnancy (n=30, DAS28CRP 

2.18 (SD 0.63)), versus patients that stopped their TNF inhib-

itor and did not use certolizumab pegol nor prednisone (n=8, 

DAS28CRP 2.23 (SD 0.67)), p=0.13.

Disease activity over time did not differ between patients who 

used a TNF inhibitor during pregnancy (any use during preg-

nancy) and patients who did not (p=0.14) (online supplemental 

figure 1).

Disease activity increase post partum
Not one patient in the PreCARA cohort experienced a severe 

increase in disease activity post partum, 12.2% of the patients in 

this cohort experienced a moderate increase. These rates were 

5.7% (vs PreCARA cohort, p=0.01) and 21.0%(vs PreCARA 

cohort, p=0.18) in the PARA cohort, respectively.

Table 3 The percentage of patients in the PARA cohort, a historic reference cohort (2002–2010), using certain medication during pregnancy (total 
number of patients=253)

Medication

Before 
pregnancy 
visit
n (%)
N=124

1st trimester 
visit
n (%)
N=213

2nd trimester 
visit
n (%)
N=232

3rd trimester 
visit
n (%)
N=245

6 weeks 
postpartum visit
n (%)
N=239

12 weeks 
postpartum visit
n (%)
N=240

26 weeks 
postpartum visit
n (%)
N=222

Methotrexate 0 0 0 0 45 (18.8) 73 (30.4) 89 (40.0)
Leflunomide 0 0 0 0 0 3 (1.3) 4 (1.8)
Hydroxychloroquine 8 (6.5) 5 (2.3) 5 (2.2) 4 (1.6) 10 (4.2) 19 (7.9) 18 (8.1)
Sulfasalazine 42 (33.9) 61 (28.6) 65 (28.0) 63 (25.7) 64 (26.8) 73 (30.4) 70 (31.5)
Prednisone 52 (41.9) 80 (37.6) 87 (37.5) 87 (35.5) 85 (35.6) 89 (37.1) 78 (35.1)
Azathioprine 2 (1.6) 1 (0.5) 1 (0.4) 1 (0.4) 3 (1.3) 2 (0.8) 2 (0.9)
Adalimumab 0 0 0 0 5 (2.1) 7 (2.9) 12 (5.4)
Infliximab 0 0 0 0 1 (0.4) 2 (0.8) 3 (1.4)
Etanercept 0 0 0 0 7 (2.9) 14 (5.8) 13 (5.9)
The medication that is not listed in this table was not prescribed during this study period.

Figure 1 DAS28CRP (mean, SD) scores over time for the PreCARA 
cohort (modern treatment approach cohort) and the PARA cohort 
(historic reference cohort). The x-axis displays specific timepoints before, 
during and after pregnancy, and the y-axis represents mean (SD) disease 
activity. Mean disease activity over time in the PreCARA cohort was 
lower than in the reference cohort (p<0.001).

Figure 2 Bar charts showing disease activity states DAS28CRP scores 
for the PARA cohort (historic reference cohort) (A) and the PreCARA 
cohort (modern treatment approach cohort) (B). The x-axis displays the 
specific timepoints before, during and after pregnancy, and the y-axis 
shows the percentage of patients in the different disease activity states. 
The percentage of patients in moderate or high disease activity was 
higher at all timepoints in the historic reference cohort compared with 
the modern treatment approach cohort (p<0.001).
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・寛解あるいは低疾患活動性の割合は、PARAコホートと⽐較して
PreCARAコホートで有意に⾼かった (p<0.001) 。

・PreCARAコホートでの寛解と低疾患活動性患者の総数は、
組み⼊れ時点での64.8%, 75.4%から、3rd trimester時点で76.1%, 90.4%へと増加した。



妊娠中のTNFi使⽤と疾患活動性

・TNFi→CZPに変更 (n=13)

・TNFi中⽌、PSL開始 (n=17)

・CZPを継続 (n=30)

・TNFi中⽌、CZPもPSL使⽤せず (n=8)

3rd trimesterでの
疾患活動性に有意差なし

妊娠中にTNFiを使⽤した
患者と使⽤しなかった患
者で疾患活動性に有意差
なし



ディスカッション
• 妊娠を希望しているあるいは妊娠中のRA患者に対して、TNFi,

少量PSL, csDMARDsを組み合わせたT2Tアプローチは有⽤

• 妊娠期間中にTNFiを変更, 中⽌した群で疾患活動性に有意差は
⾒られず

→完全寛解を達成しており主治医の熟慮の末に選ばれた患者のみが
中⽌されており、また多くの患者ではPSLなどは継続していた

疾患活動性増悪のリスク上昇なしに、
妊娠中にTNFiを中⽌できると解釈すべきではない



Limitation
• ⽐較として使⽤されたPARAコホートの患者集団の特徴は、

今回のPreCARAコホートの特徴と少し異なっている。

• 選択バイアスがある可能性がある：今回の研究は3次医療施設で
実施されており、より重症な患者が多くなった可能性がある。

• T2T, TNFi, 併⽤療法のいずれが妊娠中のアウトカム改善に寄与
したかはわからない。

• 有害事象について⾔及がない。


