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Objective: Patients with a rheumatic disease who discontinue their disease-modifying anti-rheumatic drug (DMARD) due to pregnancy often wonder if treatment will be as effective after pregnancy. This study investigates the effect of a temporary discontinuation of DMARDs due to pregnancy on the effectiveness of the same DMARD postpartum in patients with a rheumatic disease.
Methods: Pregnant, rheumatic patients were derived from the Preconceptional Counseling in Active Rheumatoid Arthritis (PreCARA) cohort. DMARD-survival after pregnancy, for biological and methotrexate (MTX) therapy, was analyzed and compared to controls with stable DMARD-treatment from a retrospective cohort.
Results: In total, 234 patients were included, of whom 114 patients had stable biological or MTX treatment before their pregnancy. After pregnancy, 40 out of 56 (71%) patients restarted their biological, for MTX this was 49%. One year after restart, and censoring for a following pregnancy, 88.9% of patients were still using their biological, and 85% still used their MTX (p = 0.92). Compared to the matched controls the survival after pregnancy was significantly lower 1 year after restart for both biologicals (98.3%) and MTX (99.6%); p = 0.002 and p < 0.001 respectively; 3 years after restart this significant difference was no longer observed (p = 0.50 and p = 0.33, respectively).
Conclusion: Effective DMARD (biological or MTX) treatment before pregnancy that was discontinued due to pregnancy seems effective after pregnancy. Although DMARD-survival was higher in the control group 1 year after restart, the percentage of patients with effective treatment was still very good (>85%). In addition, this difference was no longer observed after 3 years.
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INTRODUCTION
Rheumatic diseases are multifactorial autoimmune disorders with an unknown etiology, primarily affecting the joints.(Smolen et al., 2016; Radu and Bungau, 2021). The treatment of rheumatic diseases has improved tremendously over the last decades, and now includes early initiation of disease-modifying anti-rheumatic drugs (DMARDs), a treat-to-target approach, and use of biologicals.(Smolen et al., 2016).
A special group of autoimmune rheumatic disease patients are formed by patients with a wish to conceive or who are pregnant. Besides hormonal and immunological changes due to pregnancy, treatment of the rheumatic disease becomes a challenge within this patients group due to non-pregnancy compatible DMARDs.(Pacini et al., 2020). Nowadays, tumor necrosis factor alpha (TNFα) inhibitors are a vital part of treatment during pregnancy, whereas other DMARDs such as methotrexate (MTX) are incompatible with pregnancy (de Jong and Dolhain, 2017; Smeele et al., 2021) Pregnant patients are therefore compelled to discontinue their treatment, and will often restart after giving birth.
Previous literature showed that biological survival decreases with the number of biologicals a patient has used.(van Mulligen et al., 2021). In addition, interruption of biological treatment is associated with a reduced clinical response (Thomas et al., 2015; Favalli et al., 2017; Rubin, 2019). In line with that observation, patients and treating rheumatologists often question whether DMARD-treatment after pregnancy will be as effective as before the pregnancy.
Currently, it is unknown whether a temporary discontinuation of DMARD-treatment due to pregnancy affects efficacy of the same DMARD after pregnancy. Previous studies have not yet provided a clear answer of efficacy of a restarted DMARD after pregnancy, while it is a frequently asked patient question during pregnancy counseling. Therefore, the aim of this study is to investigate the effect of a temporary discontinuation of effective DMARD-treatment before pregnancy on the survival of this DMARD after pregnancy in patients with a rheumatic disease.
METHODS
Patients
Pregnant Patient Group
For the current study, we used pregnant patients from the Preconceptional Counseling in Active Rheumatoid Arthritis (PreCARA) cohort. The study protocol of PreCARA-cohort has been described extensively previously.(Smeele et al., 2021). In short, it is an ongoing, long-term, prospective cohort from a tertiary referral center on inflammatory rheumatic diseases and pregnancy. The PreCARA-cohort investigated the feasibility of a modern treat-to-target treatment approach, including the use of TNF inhibitors, aiming for remission or low disease activity (LDA) in rheumatic disease patients with a wish to conceive, or who are pregnant. Within the treatment protocol the pregnancy, previous response on treatment, adverse events, and patient preference were taken into account. First, sulfasalazine or hydroxychloroquine was started, followed by addition of prednisone or a TNF inhibitor, preferably certolizumab pegol. Patients could get pregnant using the TNF inhibitor on which they enrolled, though TNF inhibitors were stopped during pregnancy at the gestational age as advised by the EULAR, (Gotestam Skorpen et al., 2016; Smeele et al., 2021). Adalimumab and infliximab were preferably stopped at 20 weeks, and etanercept at week 30–32 of pregnancy. Certolizumab was used throughout pregnancy until week 38, to prevent maternal complication during delivery.(Gotestam Skorpen et al., 2016). After stopping, a switch to certolizumab or prednisone was considered. For the current analysis, PreCARA-patients with stable, effective biological or MTX treatment before pregnancy who discontinued due to a wish to conceive or pregnancy, and restarted their treatment after pregnancy, were selected. Effective treatment was defined as a continuous treatment duration for at least 1 year.
Control Group
For our control group, a selection was made from a retrospective biological cohort, which was described earlier.(van Mulligen et al., 2021). We selected controls based on (female) gender, and age by excluding males and patients older than 40. In addition, patients who gave birth, and patients who did not have a continuous biological or MTX treatment for the duration of at least 1 year were excluded. Subsequently, our control group consisted of non-pregnant women with a rheumatic disease who had stable biological or MTX treatment of at least 1 year.
Data Collection
Patients were enrolled from August 2011 onwards. Data collected concerning DMARD use were frequencies, start and stop dates, and reasons for discontinuation. Furthermore, risk factors for DMARD discontinuation were collected at baseline. In case non-adherence was reported, or start and/or stop dates of DMARDs were missing, patients were excluded from the analyses. Reasons for discontinuation were evaluated and classified into inefficacy; adverse events (AEs); remission; pregnancy; and patient preference.
In case patients had been referred back to the rheumatologist that treated them before pregnancy, in accordance with the PreCARA-protocol 6 months after delivery, we requested additional information from their treating physician on DMARD use in order to further extend the follow-up period.
Data Analysis and Statistics
DMARD survival after pregnancy, for biological survival and MTX survival were compared using Kaplan-Meier survival curves, and analyzed with Logrank tests. To take a following pregnancy into account, censoring was performed on patients who discontinued DMARD treatment due to a following pregnancy. Subsequently, DMARD survival postpartum was compared to DMARD survival after 1 year of stable treatment in the control group. The percentage of DMARD survival 1 year and 3 years after restart were compared between the investigation and control group. Lastly, these analyses were stratified for reason for discontinuation.
All data were analyzed using STATA v16 (StataCorp-LP). p values ≤0.05 were considered statistically significant.
Patient Participation and Ethics
The PreCARA study is conducted in a tertiary referral center, the Erasmus MC. Within the rheumatology department, patients are actively consulted for input on research questions. For the current study the pregnancy patient panel was consulted. Patients in this panel discussed the current research questions and stated that effectiveness of treatment is highly important, especially during and after pregnancy.
All patients of the PreCARA-cohort gave written informed consent, for the retrospective biological study no informed consent was needed. The PreCARA and the retrospective biological cohort were both approved by the Erasmus MC ethics review board (MEC-2011-032 and MEC-2019-0573, respectively), and were executed in compliance with the Helsinki Declaration.
RESULTS
Patients
The selection of patients is shown in Figure 1. The characteristics of the rheumatic disease pregnant patient population and the control group are shown in Table 1. Of the female rheumatic disease patients who got pregnant, 32 patients (51%) were diagnosed with rheumatoid arthritis (RA), the other diagnoses were spondyloarthropathy (13%), psoriatic arthritis (21%), and juvenile idiopathic arthritis (16%). 220 (56%) patients in the control group were diagnosed with RA. Mean age (SD) at diagnosis differed significantly between both groups (p < 0.001), respectively 22.5 (8) years and 33.9 (17) years for the investigation group and the control group.
[image: Figure 1]FIGURE 1 | Flowchart of pregnant patient selection from the PreCARA cohort. * Effective treatment was defined as continuous treatment for at least 1 year.
TABLE 1 | Characteristics of rheumatic disease patient population and control group in a university hospital
[image: Table 1]Restart of Previous Effective MTX or Biological Therapy After Pregnancy
In total, 114 patients had effective DMARD (biological or MTX) treatment before their pregnancy according to our definition (Figure 1). Of these 114 patients, 41 used MTX only, 56 used biological monotherapy, and 17 used both MTX and a biological. After pregnancy, 63 of these 114 patients (56%) restarted the exact same treatment (Table 1). Of the 56 patients who had effective biological monotherapy before pregnancy, 40 patients (71%) restarted their treatment after pregnancy. The percentage of patients who restarted their effective MTX treatment after pregnancy was 49%.
MTX and Biological Survival After Pregnancy
One year after restart of their biological, 88.9% of the patients still used this biological. 80.5% of the patients who restarted MTX were still using it 1 year after restart (Figure 2A). When we censored for a following pregnancy, percentages were 88.9 and 85.0%, respectively (Figure 2B). After 3 years, survival of the biological was still 80%, and for MTX 85%. Overall, there was no significant difference in survival between the biological and MTX survival group (p = 0.92, Figure 2B). To evaluate differences in standards of care which evolve over time, analyses were repeated for a subgroup with most recent data (from 2017 onwards) in comparison with a subgroup with less recent data (before 2017) (Supplementary Figure S1). No significant difference were found in survival in comparison to the main analysis.
[image: Figure 2]FIGURE 2 | Kaplan Meier curves for DMARD survival (A) Restarted DMARD treatment (biological and MTX) survival after pregnancy, (B) Restarted DMARD treatment (biological and MTX) survival after pregnancy, censored for pregnancy as reason for discontinuation, (C) DMARD treatment (biological and MTX) survival within the control group after 1 year of continuous treatment, (D) Restarted DMARD treatment survival after pregnancy, stratified for reason of discontinuation.
Biological or MTX survival after 1 year of continuous treatment (t = 0) in the control group is shown in Figure 2C. After 1 year, 98.3% of the patients in the control group (patients that used DMARD treatment for 1 year continuously) still used this biological. This percentage was 99.6% for MTX. After 3 years these percentages were 86.6 and 94.1%, respectively.
Compared to the investigation group, MTX and biological survival was significantly higher in the control group for both biologicals and MTX (p = 0.002 and p < 0.001, respectively). Three years after restart no significant difference was found between the two groups for both biologicals and MTX (p = 0.50 and p = 0.33, respectively).
Reasons for Discontinuation of DMARD Therapy
The reasons for discontinuation of DMARD therapy in the pregnant patient group are shown in Figure 2D. The main reason for discontinuation was a following pregnancy (50%). For the control group, the main reasons for discontinuation of biological monotherapy were inefficacy (57%), remission (19%) and adverse events (14%). Discontinuation reasons for MTX monotherapy were adverse events (56%), remission (25%) and inefficacy (8%).
DISCUSSION
A reduced clinical response to biological treatment after an interruption in treatment has been observed in previous literature (Rubin, 2019). We investigated the influence of a temporarily interruption in biological or MTX treatment due to pregnancy in patients with a rheumatic disease.
Although DMARD-survival was slightly higher in the control group, >85% of pregnant patients continued DMARD therapy for >12 months, when this reintroduced after delivery. This indicates that the medication was still very effective, despite being interrupted temporarily due to pregnancy. Also, findings were in line with previous research on DMARD-effectiveness outside pregnancy.(7)
In the MTX group, a lower percentage of restart after pregnancy was observed compared to the biological group (49% compared to 71%). This difference could probably be explained by incompatibility of MTX with breastfeeding, and therefore resulting in a lower percentage of MTX restart after pregnancy.(de Jong and Dolhain, 2017). In addition, MTX is associated with adverse events, especially nausea, and might therefore be less appealing for patients to restart.(Wang et al., 2018).
Literature shows that a temporary discontinuation of DMARDs can be harmful, especially in case of biological DMARDs.(Rubin, 2019). Formation of antidrug antibodies after a temporary discontinuation of infliximab and adalimumab are regularly found in patients with inflammatory bowel disease (Rubin, 2019). These antidrug antibodies could lead to inefficacy of biologics and/or adverse events and might therefore cause biological treatment failure.(Thomas et al., 2015). We observed that the temporarily discontinuation of DMARDs during pregnancy may be associated with a slightly reduced clinical response of the biological DMARDs or MTX within the first year after restart. However, the biological and MTX treatment after pregnancy still seems effective in over 85% of patients. This is reassuring, and in line with our recently published results concerning modern treat-to-target treatment strategy within pregnant patients. (Smeele et al., 2021).
Until recently, it was assumed that pregnant patients with RA reach a state of remission during pregnancy independent of treatment due to natural immunosuppression. However, the opposite was shown; more than half of pregnant patients still has active disease during pregnancy.(de Man et al., 2008). Though, due to improved care by applying a treat-to-target strategy, 90% of pregnant patients can have low disease activity during pregnancy and postpartum. (Smeele et al., 2021).
Our study has several strengths. It is the first study to investigate survival of the most commonly used biologicals and MTX after pregnancy. Moreover, it provided an answer to a frequent patient question during pregnancy counseling. Furthermore, our study contains a large group of pregnant patients and controls, and has a long follow-up time.
Some limitations of our study need to be addressed as well. Firstly, all patients were recruited in a tertiary care center with tight clinical monitoring and therefore our results can probably not be extrapolated to a non-tertiary setting.(Smeele et al., 2021). Furthermore, the number of patients using biologicals with another mode of action than TNF-inhibitors was small, therefore we were unable to investigate the survival of this group of biologics separately. Lastly, even though best efforts were made to make the investigation group and control group comparable, mean age at diagnosis differed significantly between both groups.
Our study provides several new opportunities for future research. Future research should focus on confirming our findings in order to reach scientific consensus, ideally, this future research should be conducted in a prospective cohort study with a large sample size. Furthermore, future research could also look into combining DMARD survival with disease measures, such as the DAS and VAS pain to ensure that treatment effectiveness is similar before and after pregnancy. Also, since we were unable to draw firm conclusions about non-TNF-inhibitor biologicals, more patients using these biologicals should be studied to draw conclusions about their survival.
The results of our study could be implemented in clinical practice by being part of the preconception counseling of patients with a wish to conceive. Previous research has shown that well-informed patients and shared decision making improves the likelihood of good maternal and child outcomes (Ostensen, 2017). When patients do not receive proper pregnancy counseling, it could lead to misuse of DMARDs (Birru Talabi et al., 2021). Therefore, the use of DMARDs during and after pregnancy should always be discussed with patients with a wish to conceive. Patients questioning their DMARD effectiveness after pregnancy can, with the results of the current study in mind, be reassured.
In conclusion, effective DMARD (biological or MTX) treatment before pregnancy seems effective after pregnancy. Although DMARD-survival was significantly higher in the control group 1 year after restart, the percentage of patients with effective treatment was still very good (>85%). In addition, this difference was no longer observed after 3 years. During pregnancy counseling, our results could provide a basis for shared decision making between physicians and patients on DMARD use after pregnancy. Our study shows that during this shared decision making process physicians can reassure the patients about DMARD-effectiveness after pregnancy.
SIGNIFICANCE AND INNOVATION

• Patients with a rheumatic disease who discontinue their biological or MTX due to pregnancy often wonder if their treatment will be as effective after pregnancy. Previous literature has already described the forming of antidrug antibodies after an interruption in biological treatment, possibly affecting treatment efficacy. The influence of a temporary discontinuation due to pregnancy on the survival after pregnancy has not been investigated yet.
• Effective biological or MTX treatment before pregnancy that was discontinued due to pregnancy seems effective after pregnancy.
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Diagnosis

Rheumatoid arthritis, n (%)

- ACPA positive, n (%)

- RF positive, n (%)

- Erosive disease, n (%)
Spondyloarthropathy

- HLAB27 positive, n (%)

- Erosive disease, n (%)
Psoriatic arthriis, n (%)

- Erosive disease, n (%)
Juvenile idiopathic arthriis, n (%)
- Erosive disease, n (%)
Undifferentiated arthritis, n (%)

Demographic

Age at diagnosis, mean (SD)*
Follow-up (years) from first biological, median (IQR)
BMI, mean (SD)

Medication
Time to first biological (years), mean (SD)
Any use of anti-TNFa

- Adalimumab, n (%)
- Certolizumab, n (%)
- Etanercept, n (%)

- Golimumab, n (%)

- Inflximab, n (%)

Any use of non anti-TNFa biological

- IL6i, n (%)
-IL17i, 0 (%)
- JAKI, n (%)
- OMOA, n (%)

Any use of conventional DMARDs

- MTX

- MTX + SASP and/or HCQ, n (%)
- Other csDMARDSs, n (%)

Any use of corticosteroids

P < 0.001.

Female rheumatic disease
patients who got
pregnant, n = 63

32 (51
25 (79
27 (84)
12 (39
8(19)
2 (26)
225)
1321
18
10 (16)
3(30)

225(9)
89 (5-11)
25.0(9)

43(6)

30 (62)
32 51)
41(65)
3(5)
1321

9(14)
3(5)
1@

6(10)

54 (86)
48 (76)
37 (59)
33(52)

Female rheumatic disease

patients control group,
n=305

220 (56)
162 (74)
156 (71)
96 (44)
46 (12)
28 (61)
1(22)
64 (16)
12 (19)
54 (14)
7(13)
1128

339 (17)
6.3 (3-10)
265 (6.4)

52(0.4)

153 (39)
79 (20)
145 (37)
26 (6.6)
43(11)

21(63)
12(3.0)
13(3.9)
25(6.3)

244 (62)
229 (58)
95 (24)
55 (14)

ACPA, anti-citrullnated protein antibody; BMI, body mass index; csDMARD, conventional synthetic disease-modiying anti-rheumatic arug; HCQ, hycroxychloroquine, IL6i Iterieukin-6,
inhibitor, IL17i Interleukin-17, inhibitor; JAKi Janus Kinase inhibitor; MTX, methotrexate; 0MOA, other mechanism of action; SASP, sulasalazine; RF, rheumatoid factor; SO, standard

deviation.





OPS/xhtml/nav.xhtml
Contents

		Cover

		Biological and Methotrexate Survival after Pregnancy in Patients With a Rheumatic Disease		Introduction

		Methods		Patients

		Data Collection

		Data Analysis and Statistics

		Patient Participation and Ethics





		Results		Patients

		Restart of Previous Effective MTX or Biological Therapy After Pregnancy

		MTX and Biological Survival After Pregnancy

		Reasons for Discontinuation of DMARD Therapy





		Discussion

		Significance and Innovation

		Data Availability Statement

		Ethics Statement

		Author Contributions

		Funding

		Publisher’s Note

		Supplementary Material

		References









OPS/images/cover.jpg
* frontiers
in Pharmacology

Biological and Methotrexate
Survival after Pregnancy in
Patients With a Rheumatic
Disease





OPS/images/fphar-13-826034-g001.gif
Pregnant femae theumatic
St i sriny

s
ettt v DU
e schir e oo
! ety
e et dase
st et OURD
peies—
Py SO A —
Pt o g ot et o
[
préh






OPS/images/fphar-13-826034-g002.gif









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
, frontiers
in Pharmacology





