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Summary 

 

Medicine use in pregnancy involves weighing up benefits and risks of treatment to 

both the patient and the offspring. However, little is known about the potential risks 

of many drug treatments to the embryo or foetus. To evaluate safety in pregnancy, 

accurate knowledge regarding the timing of exposure in relation to embryogenesis 

is crucial. 

 

Aims 

This study investigated prescribing of disease modifying anti-rheumatic drugs 

(DMARDs) before and during pregnancy in UK general practice. 

 

Methods 

From the 585 280 pregnancies identified in the General Practice Research 

Database (GPRD), patients to whom a DMARD was prescribed at any time from 

four months before until the end of pregnancy were selected. All DMARD 

prescriptions were identified and timing of exposure was established for each 

patient, taking into account the amount and dosage prescribed as well as any 

switches and gaps in treatment. Alcohol consumption, smoking status, gestational 

age and age at time of delivery were estimated for all women; in addition, 

diagnoses and symptoms associated with DMARD prescribing were identified.  

 

Results 

A DMARD was prescribed just before or during 1100 pregnancies (814 deliveries, 

286 terminations), mostly for malaria prophylaxis. Azathioprine, ciclosporin, 

(hydroxy)chloroquine and sulfasalazine were prescribed most often followed by 

methotrexate and leflunomide. Duration of exposure varied per product and 

pregnancy trimester. For most products, the frequency and duration of exposure 

increased in the second pregnancy trimester compared to the previous period.  
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Conclusions 

To our knowledge this is the first study on a large scale to provide detailed insight 

into DMARD prescribing in pregnancy in UK general practice.  
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Introduction 

Disease modifying anti-rheumatic drugs (DMARDs) are used in the treatment of 

rheumatic diseases such as rheumatoid arthritis (RA) and systemic lupus 

erythematosus (SLE). In addition, the same drugs are used in other inflammatory 

conditions such as ulcerative colitis and Crohn’s disease and they can be 

prescribed for various other conditions such as other autoimmune diseases, 

malignancy, skin disorders including psoriasis or atopic dermatitis, or as malaria 

prophylaxis.1;2 When prescribing these products to women who are or intend to 

become pregnant, physicians have to weigh up benefits and risks of treatment to 

the patient and their offspring, while little is known about the risk they might pose to 

the embryo or foetus. 

Some DMARDs are known or suspected to be teratogenic.2,3 Leflunomide has 

been associated with prematurity and intrauterine growth retardation;4 

methotrexate has been associated with major malformations such as craniofacial 

and limb defects and central nervous system abnormalities.5 The ‘biologicals’ are 

also classified as DMARDs. Thus far, 175 exposures to infliximab,6-8 62 exposures 

to etanercept,6 and five exposures to adalimumab6 have been described and to our 

knowledge none of these products have been associated with congenital 

malformations after exposure in utero in humans.4,6,9 Exposure to etanercept and 

infliximab has been associated with prematurity and intrauterine growth 

retardation.4 

About 100 pregnancies exposed in utero to penicillamine to treat Wilsons disease 

were summarized by Ostensen et al,10 they concluded that approximately 5% of 

those exposed will have a congenital collagen defect. Congenital malformations 

seen after exposure to cyclophosphamide include facial anomalies, skin and 

musculoskeletal anomalies, visceral organ anomalies, growth retardation and 

possible developmental delays. Gold preparations have been associated with 

hydrocephaly, microphthalmia, limb defects and gastroschisis in animal studies2 

but not in humans. However, data in humans is very limited.2,5,10  

Although often based on small numbers of exposed pregnancies in humans, some 

DMARDs are thought to pose a lower risk to the developing foetus then others: 
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data for 515 exposed pregnancies from the Swedish Medical Birth Registry as well 

as data from a nationwide case-control study with 17 exposed cases in Hungary 

have not identified an increased risk of major malformations after exposure in utero 

to sulfasalazine.11,12 For azathioprine, two studies involving 46 pregnancies13,14 

have found no increased risk for congenital malformations and they concluded that 

this drug appears to be generally safe during pregnancy. In contrast, one study15 

found an odds ratio for malformations of 6.7 (CI 95% 1.4-32.4), which, according to 

the authors, may have been confounded by disease activity or the concurrent use 

of co-medications.  In low doses chloroquine is considered to be generally safe,2 

however in animal studies embryotoxicity and teratogenicity have been reported 

after high doses of chloroquine. There is conflicting evidence for the potential of 

sensorineural deafness associated with chloroquine in rheumatic diseases.16,17 

Thus far, to our knowledge, hydroxychloroquine has not been associated with an 

increased risk of congenital malformations,2,5,18 suggesting it may be safe to 

continue hydroxychloroquine throughout pregnancy.5,18. Bar Oz et al reviewed 15 

studies involving 410 pregnant patients exposed to ciclosporin and concluded this 

product does not appear to be a major human teratogen.19  

Given that the baseline frequency of major congenital malformations is around 

3%20 and given that exposure to DMARDs in pregnancy is unusual, assessing the 

effects of these products on the offspring is not straightforward. Most studies 

investigating such effects describe small exposed cohorts or case reports,9 

therefore statistical power of these studies is limited.  

To carry out a systemic evaluation of safety of DMARD exposure in utero,  

accurate exposure assessment was necessary. Specifically, bearing in mind the 

process of embryogenesis, it was important to estimate the timing of exposure 

carefully. In addition, insight into co-prescribing and the morbidity patterns (which 

may carry their own increased risks of adverse pregnancy outcomes) of pregnant 

women using DMARDs was needed. In this study, we report on the prescribing of 

DMARDs to women in the UK before and during pregnancy using the General 

Practice Research Database (GPRD). In the companion paper21 we report on a 

risk assessment study in the same population. 
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Method 

Data source: GPRD  

The GPRD comprises longitudinal data collected during the routine care of patients 

in general practice for between 4 and 6 % of the UK population. The information 

contained in the anonymous patient records include medical symptoms and 

diagnoses, drugs prescribed, smoking habits and alcohol use. However the 

completeness of these records varies: prescribing information is nearly complete 

whereas completeness of data on smoking and alcohol are incomplete and varies 

by practice. Practices are allocated an ‘up to standard date’ from which their data 

are deemed to be of a standard suitable for the purposes of research, based on the 

completeness of their data recording.22-25  

Two versions of the GPRD are available: a closed dataset from EPIC VM 

(Epidemiology and Pharmacology Information Coral) in which data was collected 

until April 200226 and an MHRA dataset (Medicines and Healthcare products 

Regulatory Agency, Vision) for which data collection is ongoing.27 There is a 

considerable overlap between both databases. Merging both datasets was 

possible owing to cross-references provided by the MHRA. 

 

Pregnancy determination 

A cohort of pregnant women and their offspring were identified using data from the 

merged dataset. Similar to the procedure described by Hardy et al28,29 for 

identifying pregnancies in the GPRD, all pregnancy markers were identified for 

every woman. Pregnancy start dates were estimated from the following data 

according to availability and in order of priority: expected date of delivery (EDD), 

last menstrual period (LMP), gestational age, default term for premature delivery 

(36 weeks) or default pregnancy term (40 weeks for delivery, 10 weeks for 

termination of pregnancy). Pregnancy end dates were logged by processing 

records in ascending date order within the following categories: delivery, 

termination of pregnancy (spontaneous or induced), and records of post-partum 

information. Pregnancy dates derived from successive events overlapping with a 

previously logged pregnancy were discarded for later review. Where sufficient 

evidence of pregnancy existed, the end date was estimated from the delivery and 
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post partum records. Pregnancies ending between 1st January 1992 and 29th 

March 2006 were determined for females aged 11-49 at the pregnancy start date. 

The registrations were verified and refined by comparing outcomes generated by 

the algorithm against individual patient records. For all delivered pregnancies a 

check was made for a possible linked birth, determined by a birth or registration 

record in the same family within 2 months of delivery. In cases where the mother 

was not the only woman with pregnancy records in the family in the selected period 

or when mothers were in residences with more than 20 residents, no attempts to 

link a birth were made. It was possible to establish dates for at least one pregnancy 

for 82.1% of the females who had at least one code relating to pregnancy and a 

possible link was made to a child’s record for 79.7% of the delivered pregnancies.  

 

Study population  

For all women the last menstrual period (LMP) or first pregnancy marker 

associated with the pregnancy of interest had to occur at least 4 months after their 

registration date or practice up to standard date, whichever was later. The date of 

delivery or termination associated with the pregnancy of interest had to occur at 

least 3 months before the date of last data collection or date of leaving the practice 

whichever was earlier. Women who were permanently registered with their 

practice, aged 11-49 at the pregnancy start date and to whom a DMARD was 

prescribed at any time between three months before and three months after 

pregnancy were in principle eligible for analysis.  

General population characteristics including age at end date of the pregnancy, 

pregnancy duration, alcohol use and smoking status were determined for all 

women. 

Recording of smoking status and alcohol use is limited22,23,25 and therefore 

information regarding such data specifically during pregnancy will not be available 

for every woman. Therefore alcohol consumption and smoking status during 

pregnancy were determined from a combination of data recorded during and 

before pregnancy. Priority was given to recording during pregnancy, however if this 

was unavailable then the last available record from before the pregnancy of 

interest was used. For each study participant we estimated the duration of DMARD 
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exposure before and during the first, second and third trimester of pregnancy as 

well as exposure throughout the entire pregnancy. Durations of episodes of use 

were calculated as the number of days for which the drug was prescribed 

continuously; this might include more than one prescription if no gaps between the 

prescriptions were recorded. Gaps of fewer than 7 days between two utilisation 

episodes were ignored and were considered part of continuous episode of drug 

exposure. Mean exposure time was defined as the total number of days of 

continuous exposure to a DMARD during a period (before pregnancy, first, second, 

or third trimester or entire pregnancy) divided by the number of all women exposed 

to the same product in the same period. Women who were exposed for one day or 

less or women for whom the date of exposure started at the same day as the end 

date of their pregnancy were excluded from the analysis. Concomitant drug use is 

possible, the period in which there is concomitant drug use will be counted for both 

drugs. 

 

The indication for prescribing is not specified as such with the prescription record 

on the GPRD. However, one of the quality criteria is that the first time a drug is 

prescribed, the diagnosis or symptom for which the drug is prescribed needs to be 

recorded.22 Therefore, for each DMARD in the study we investigated morbidity 

related to DMARD prescribing in the user population in an attempt to gain an 

understanding of the most common indications the DMARDs were prescribed for. 

 

Results 

From the 585 280 pregnancies identified, a total of 997 pregnancies were 

excluded. Reasons for exclusion were delivery date on January 1st 1992 (n=994), 

exposure for one day or less or date of exposure started at the same day as the 

end date of the pregnancy (n=3). From the pregnancies eligible for analysis, the 

number of pregnancies in which a DMARD was prescribed at some point three 

months before or during pregnancy can be seen in table 1. A record of DMARD 

prescribing was identified for 1100 out of 584 283 pregnancies (0.19%). In one per 

1000 pregnancies a DMARD was prescribed before pregnancy (0.13% (784/584 

283); 95% CI 0.12-0.14).  
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Table 1. Population characteristics of women and their pregnancies exposed to a 

DMARD from three months leading up to and during pregnancy and a pregnant 

reference group available from the GPRD.  

 

 
DMARD 

exposed 
Reference group P-value 

Number of  

pregnancies (%) 
1100 (0.2) 583 183 (99.8)  

Number of  

women (%) 
981 (0.3) 392243 (99.7)  

Age (Mean, ±SD) 30.8 (5.7) 29.0 (6.2) t = 0.000 

Age category (N, %)   

X2 = 0.000 

X2
trend = 0.000 

11-14 0 (0.0) 490 (0.1)  

15-19 24 (2.2) 42394 (7.3)  

20-24 136 (12.4) 102505 (17.6)  

25-29 290 (26.4) 158995 (27.3)  

30-34 365 (33.2) 167203 (28.7)  

35-39 213 (19.4) 87061 (14.9)  

40-44 62 (5.6) 22344 (3.8)  

45+ 10 (0.9) 2191 (0.4)  

Deliveries (N, %) 814 (74.0) 413972 (71.0) X2 = 0.028 

Terminations (N, %) 286 (26.0) 169211 (29.0)  

Gestational age (deliveries)   

Duration (days, 

mean ±SD) 
276.7 (12.7) 278.5 (10.4) t = 0.000 

Term (>37 weeks) 

(N, %) 
762 (93.6) 397357 (96.0) X2 = 0.001 

Premature (34 to 

37 weeks) (N, %) 
37 (4.5) 12929 (3.1)  

Very premature 

(<34 weeks)  
15 (1.8) 3686 (0.9)  

Gestational age (terminations)   

First trimester 278 (97.2) 165206 (97.6) X2 = 0.632 
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DMARD 

exposed 
Reference group P-value 

(N,%) 

Second trimester 

(N,%) 
8 (2.8) 4005 (2.4)  

Alcohol use (N, %)^   
X2 = 0.101 

X2
trend = 0.182 

Unknown 504 (45.8) 278892 (47.8)  

Teetotal 148 (13.5) 70505 (12.1)  

Low to moderate 

alcohol use (1-2 

units/day) 

412 (37.5) 219860 (37.7)  

Heavy alcohol use 

and alcohol abuse 

(>2 units/day) 

36 (3.3) 13926 (2.5)  

Smoking (N, %)^   
X2 = 0.179 

X2
trend = 0.734 

Unknown 363 (33.0) 193743 (33.2)  

Non-smoker 446 (60.5) 222564 (57.1)  

Smoker 291 (39.5) 166876 (42.9)  

* Deliveries only  

^ Smoking habits and alcohol consumption during pregnancy was recorded for only 15% and 10% of the 

women respectively. Therefore, when these records were not available during pregnancy, the last 

available record before the pregnancy of interest was used. 

 

The same was seen during pregnancy (0.14% (837/584 283); 95% CI 0.13-0.15). 

Women exposed to a DMARD were significantly older (p=0.000) and had a 

marginally shorter pregnancy duration (p=0.000) than women in the reference 

group. Premature (4.5%) and very premature (1.8%) births occurred significantly 

more often among women exposed to a DMARD (p=0.001). Recording of alcohol 

consumption and smoking status was very limited during pregnancy (although it 

was more complete when additional data from before the pregnancies was used): 

information regarding alcohol consumption during pregnancy was available in 10% 

and smoking status in 15% of all pregnancies. After supplementing this with 

recording from before pregnancy, no differences were observed between DMARD 
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users and non-users in terms of alcohol consumption (p=0.101) and smoking 

habits (p=0.179). Table 2 suggests that the majority of the women received a 

DMARD for malaria prophylaxis. For 3.2% of the women no diagnoses or 

symptoms were recorded that provided potential explanations or reasons for 

DMARD prescribing.  

 

Table 2. Morbidities related to DMARD prescribing among pregnant women 

(n=748) 

Morbidity (N, %)  

Rheumatic diseases# 170 (22.5) 

(Rheumatoid) arthritis 90 

Systemic/discoid) lupus erythematosus 58 

Psoriatic arthropathy 15 

Alkylosing spondylitis 1 

Other 9 

Inflammatory bowel diseases 216 (28.6) 

Crohn’s disease 103 

(Ulcerative) colitis 104 

Other 9 

Transplantations 43 (5.7) 

Kidney 28 

Liver 10 

Other 5 

Malaria prophylaxis 267 (35.4) 

Skin conditions (including psoriasis, eczema) 8 (1.1) 

Hepatitis 10 (1.3) 

Myasthenia gravis 3 (0.4) 

Other 14 (1.9) 

# Categories are not mutually exclusive 

 

Drug exposure 

Table 3 shows the number of pregnancies receiving a certain DMARD.Table 4 

shows the mean exposure time to DMARDS prescribed in the three months 

leading up to and during pregnancy. Aurofin (oral gold preparation) and infliximab 
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were prescribed before but not during pregnancy; both drugs were prescribed for 

short periods of time. The mean exposure time to azathioprine, ciclosporin, 

hydroxychloroquine, leflunomide, methotrexate and sulfasalazine before pregnancy 

was higher when compared to the mean exposure in the first trimester of 

pregnancy. With the exception of leflunomide, the same was observed when 

exposure during the first trimester was compared with the second trimester. For all 

products, the mean duration of exposure decreased in the third trimester.  

The mean exposure time to chloroquine was approximately the same before and in 

the first trimester of pregnancy, in the second trimester an increase was seen and 

in the third trimester a decrease was observed. Compared with duration of use 

before pregnancy, prescribing of penicillamine and sodium thiomalate decreased in 

the first trimester. Finally, penicillamine prescribing also decreased as pregnancies 

progressed.  

 

Table 3. Number of pregnancies (women) in which DMARDs were prescribed 

before or during pregnancy (n=1100) 

Number of pregnancies (women) exposed to a DMARD 

 

Before 

pregnancy Trimester 1 Trimester 2 Trimester 3 

Entire 

pregnancy 

Azathioprine 212 (177) 194 (163) 119 (105) 103 (88) 212 (199) 

Chloroquine 217 (214 128 (128) 51 (51) 10 (10) 189 (189) 

Ciclosporin 62 (50) 55 (44) 32 (27) 35 (28) 60 (52) 

Hydroxychloroquine 64 (60) 39 (37) 16 (15) 19 (18) 47 (45) 

Infliximab 1 (1) - - - - 

Leflunomide 3 (3) 4 (4) 1 (1) - 4 (4) 

Methotrexate 19 (19) 15 (14) 2 (2) 2 (2) 16 (16) 

Penicillamine 10 (10) 12 (12) 2 (2) 3 (3) 14 (14) 

Sulfasalazine 237 (204) 180 (152) 91 (81) 93 (80) 217 (198) 

Sodium Thiomalate 3 (3) 1 (1) - - 1 (1) 

Any DMARD 784 (694) 580 (510) 289 (260) 241 (209) 836 (748) 

 

Chloroquine, often prescribed for a shorter period of time and in a lower dose for 

malaria prophylaxis,1 was prescribed in the first trimester of pregnancy of 128 
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pregnancies. In 95.3 % of these pregnancies chloroquine had been prescribed for 

malaria prophylaxis; other reasons were rheumatic disease (4 times) or unknown 

(twice). None of the women receiving chloroquine for their rheumatic disease 

continued to be prescribed this drug in the second or third trimester. The majority 

of women received hydroxychloroquine for a rheumatic disease, none of the 

women appeared to have been prescribed it for malaria prophylaxis. Among the 

women to whom a DMARD was prescribed, in 237 pregnancies  the women 

received sulfasalazine in the three months leading up to their pregnancy 

(237/1100, 30.2%) In 146 pregnancies the women continued to receive 

sulfasalazine during pregnancy (146/237, 61.6%). Azathioprine was prescribed in 

the three months leading up to the pregnancy in 212 pregnancies (212/1100, 

27.0%) and continued in 185 pregnancies during pregnancy (82.5%).  

 

Table 4. Mean exposure time^ in days to a DMARD before and during pregnancy 

 Before Trimester 1 Trimester 2 Trimester 3 Entire pregnancy 

 Number of days, mean (range) Days, mean (±SD) 

Azathioprine 58.4 (1-91) 69.6 (1-91) 89.4 (1-112) 64.1 (1-84) 144.0 (13.3) 

Chloroquine 39.9 (1-85) 39.7(1-91) 57.2 (5-97) 52.9 (5-73) 44.4 (9.1) 

Ciclosporin 61.8 (1-91) 78.9 (1-91) 100.2 (1-112) 64.0 (1-82) 162.1 (18.2) 

Hydroxychloroquine 48.1 (1-91) 65.2 (1-91) 84.9 (2-112) 54.3 (1-81) 102.4 (15.5) 

Infliximab 1.0 (1) - - - - 

Leflunomide 59.3 (10-64) 72.0 (31-80) 63.0 (63) - 87.8 (6.4) 

Methotrexate 46.1 (2-71) 45.7 (2-71) 51.5 (2-88) 30.0 (2-49) 53.0 (11.1) 

Penicillamine 51.5 (11-71) 49.6 (1-89) 73.0 (21-60) 25.0 (1-46) 58.3 (24.0) 

Sulfasalazine 46.6 (1-91) 56.2 (1-91) 76.0 (1-112) 51.1 (1-91) 97.6 (13.2) 

Sodium Thiomalate 14.0 (8-15) 7.0 - - - 

^Mean exposure time: total number of days of continuous exposure to a DMARD 

(calculated from number of days the drug was prescribed for continuously) during 

the period (before pregnancy, first, second, or third trimester or entire pregnancy) 

divided by the number of pregnancies exposed to the drug in that period (table 1). 
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Discussion 

In the UK 1 per 1000 women received a DMARD during pregnancy. With respect to 

sulfasalazine and azathioprine it was seen that the majority of the women 

prescribed these products in the three months leading up to pregnancy continued 

to have them prescribed during pregnancy. Products such as methotrexate, 

leflunomide, penicillamine, hydroxychloroquine and chloroquine were mainly 

stopped during the first trimester of pregnancy. 

 

According to UK guidelines it is essential to take effective contraception during 

treatment and for at least 2 years after treatment for leflunomide.1 Drugs such as 

methotrexate, penicillamine, cyclophosphamide, anakinra, etanercept, 

adalimumab, and infliximab need to be avoided during pregnancy and 

contraceptive measures have to be in place for at least three months or longer 

after the last dose for many of these products. Unplanned pregnancies might 

explain why these drugs were continued by some women, but it might also be 

possible that the severity of the disease lead the physician to prescribe these 

drugs, even in pregnancy. Manual review of the exposed women’s computerised 

medical records using the coding browser we developed in house did not provide 

sufficient insight into the proportion of these pregnancies that was unplanned. 

 

From this study, it becomes apparent that in the UK methotrexate is being 

prescribed during pregnancy. This is in contrast with data from the Netherlands,30 

where guidelines with respect to methotrexate use in pregnancy are the same as in 

the UK.1,31 This difference may be partly explained by the higher proportion of 

unplanned pregnancies in the UK (33%,32) compared with the Netherlands (8-

24%,33). 

Among the women receiving a DMARD before or during pregnancy the 

percentages of pregnancies in which sulfasalazine and azathioprine were 

prescribed before pregnancy was comparable; 30% (UK) and 37% (NL) for 

sulfasalazine and 27% and 29% for azathioprine. However, the percentage of 

women continuing these drugs during pregnancy differed; 62% (UK) and 38% (NL) 

for sulfasalazine and 83% (UK) and 60% (NL) for azathioprine. Perhaps cultural 
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differences in countries with respect to medication use in pregnancy might partly 

explain the observed differences between the two countries. De Vigan et al34 

compared medication use amongst pregnant women using data from EUROCAT 

registration in four countries. And although the study population is different, they 

found that in general, medication use was lower in the UK than in the Netherlands. 

Another explanation for the observed effect might be found in the differences in 

databases. The IADB.nl used in the Netherlands only contains pregnancies 

resulting in live births, while the GPRD also contains records of pregnancy 

terminations.  

 

Chloroquine can be considered as medication taken for occasional use35 and is 

mostly discontinued as soon as pregnancy is discovered. Since most women find 

out that they are pregnant during the first trimester of pregnancy, a decrease of 

pregnancies in which chloroquine is prescribed after the first trimester was to be 

expected. In our study, most women prescribed chloroquine during pregnancy 

appeared to have been prescribed this product for malaria prophylaxis. Guidelines 

state that under certain circumstances, chloroquine and hydroxychloroquine can be 

continued during pregnancy in a rheumatic disease1 although most women will 

experience an improvement of symptoms during pregnancy.10 None of the women 

(n=4) with a rheumatic disease continued chloroquine after the first trimester of 

pregnancy. With respect to hydroxychloroquine, a decrease in the number of 

women receiving hydroxychloroquine during pregnancy was seen, while the mean 

duration of use increased in the different trimesters as pregnancy progressed.  

 

This drug utilisation study was set up to gain an understanding of / obtain insight 

into the extent of exposure in utero to DMARDs as well as the morbidity patterns of 

the mothers. The majority of women received their DMARD for malaria prophylaxis. 

Women also received these drugs for rheumatic diseases and inflammatory bowel 

disease, which was to be expected since many DMARDs are licensed for these 

indications. The process of determination of co-morbidities has been time 

consuming but is extremely important if the underlying disease can be a 

confounding factor in risk assessment studies.  
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The GPRD is very useful in drug utilisation research and provides detailed 

information on prescribing, including the products prescribed as well as the 

prescribed dosage and duration of use. In the development of congenital 

malformations the timing of exposure is crucial;2 detailed information on when the 

drug was taken is therefore essential. For other pregnancy outcomes such as 

premature birth, exposure during second or third trimester may be relevant. 

Because no information is available regarding actual medication use, this exposure 

assessment is limited by lacking information regarding non-adherence. However, in 

their investigation of medication use in pregnancy, Olesen et al  found that for 

chronic conditions most prescribed medication was actually taken by pregnant 

women (as determined by self-reporting by these women).36 Since with the 

exception of chloroquine, DMARDs are usually prescribed for chronic diseases, we 

would argue that it is not unreasonable to assume this medication will have been 

used if a prescription was issued. The use of DMARDs in the three months leading 

up to pregnancy was used to describe DMARD use before pregnancy. It can be 

assumed that a woman using a DMARD will try to stop their medication if possible. 

It then might be possible that DMARD use before pregnancy was even higher as 

being described in this study.  

 

Conclusion 

DMARDs were prescribed before and during pregnancy in the UK although not 

always in accordance with national prescribing guidelines. DMARDs were 

prescribed for different indications including rheumatic and inflammatory bowel 

diseases. The prescribing of DMARDs around pregnancy decreased; this may be 

partly owing to guidelines being followed but also owing to the uncertainty of 

DMARD safety during pregnancy. The detailed information on exposure to 

DMARDs described in this study can be used to evaluate any associations 

between DMARD exposure and selected birth outcomes.  

 

 



 

 

 

 

DMARDs during pregnancy in the GPRD 

 

  107 

 

 

 

 

References 

1 Joint Formulary Committee. British National Formulary. 54th ed. London: 

British Medical Association and Royal Pharmaceutical Society of Great Britain; 

2007. 

2 riggs GG, Freeman RK, Yaffe SJ (Eds). Drugs in pregnancy and lactation. 

Sixth edition ed. New York: Lippincott Williams & Wilkens, 2002 

3 [no authors listed] Prescribing medicines in pregnancy, 4th edition, Australian 

categorization of drugs, 1999.  Available on: 

http://www.tga.gov.au/docs/html/medpreg.htm [Accessed 01-04-2008] 

4 Chambers C, Koren G, Tutuncu ZN, Johnson D, Jones KL. Are new agents 

used to treat rheumatoid arthritis safe to take during pregnancy? Organization of 

Teratology Information Specialists (OTIS) study. Can Fam Physician 

2007;53(3):409-12. 

5 Janssen NM, Genta MS. The effects of immunosuppressive and anti-

inflammatory medications on fertility, pregnancy, and lactation. Arch Intern Med 

2000;160(5):610-9. 

6 Roux CH, Brocq O, Breuil V, Albert C, Euller-Ziegler L. Pregnancy in 

rheumatology patients exposed to anti-tumour necrosis factor (TNF)-alpha therapy. 

Rheumatology 2007;46(4):695-8. 

7 Katz JA, Antoni C, Keenan GF, Smith DE, Jacobs SJ, Lichtenstein GR. 

Outcome of pregnancy in women receiving infliximab for the treatment of Crohn's 

disease and rheumatoid arthritis. Am J Gastroenterol 2004;99(12):2385-92. 

8 Srinivasan R. Infliximab treatment and pregnancy outcome in active Crohn's 

disease. Am J Gastroenterol 2001;96(7):2274-5. 

9 Vroom F, de Walle HEK, van de Laar MAFJ, Brouwers JRBJ, de Jong-van den 

Berg LTW. Disease-modifying antirheumatic drugs in pregnancy: current status 

and implications for the future. Drug Saf 2006;29(10):845-63. 

10 Ostensen M, Ramsey-Goldman R. Treatment of inflammatory rheumatic 

disorders in pregnancy: what are the safest treatment options? Drug Saf 

1998;19(5):389-410. 



 

 

 

 

Chapter 4 

108 

 

 

 

 

11 Norgard B, Czeizel AE, Rockenbauer M, Olsen J, Sorensen HT. Population-

based case control study of the safety of sulfasalazine use during pregnancy. 

Aliment Pharmacol Ther 2001;15(4):483-6. 

12 Kallen B. Maternal drug use and infant cleft lip/palate with special reference to 

corticoids. Cleft Palate Craniofac J 2003;40(6):624-8. 

13 Ramsey-Goldman R, Mientus JM, Kutzer JE, Mulvihill JJ, Medsger TA, Jr. 

Pregnancy outcome in women with systemic lupus erythematosus treated with 

immunosuppressive drugs. J Rheumatol 1993;20(7):1152-7. 

14 Heneghan MA, Norris SM, O'Grady JG, Harrison PM, McFarlane IG. 

Management and outcome of pregnancy in autoimmune hepatitis. Gut 

2001;48(1):97-102. 

15 Norgard B, Pedersen L, Fonager K, Rasmussen SN, Sorensen HT. 

Azathioprine, mercaptopurine and birth outcome: a population-based cohort study. 

Aliment Pharmacol Ther 2003;15;17(6):827-34.  

16 Hadi U, Nuwayhid N, Hasbini AS. Chloroquine ototoxicity: an idiosyncratic 

phenomenon. Otolaryngol Head Neck Surg 1996;114(3):491-3. 

17 Borba EF, Turrini-Filho JR, Kuruma KA, Bertola C, Pedalini ME, Lorenzi MC, et 

al. Chloroquine gestational use in systemic lupus erythematosus: assessing the 

risk of child ototoxicity by pure tone audiometry. Lupus 2004;13(4):223-7. 

18 Temprano KK, Bandlamudi R, Moore TL. Antirheumatic drugs in pregnancy 

and lactation. Semin Arthritis Rheum 2005;35(2):112-21. 

19 Bar OB, Hackman R, Einarson T, Koren G. Pregnancy outcome after 

cyclosporine therapy during pregnancy: a meta-analysis. Transplantation 

2001;27;71(8):1051-5. 

20 Nava-Ocampo AA, Koren G. Human teratogens and evidence-based teratogen 

risk counseling: the Motherisk approach. Clin Obstet Gynecol 2007;50(1):123 

21 Vroom F, Snowball J, McGrogan A, de Jong-van den Berg LTW, de Vries, CS. 

DMARDs in pregnancy; birth outcomes after prescribing DMARDs using the 

GPRD.  

22 Hollowell J. The General Practice Research Database: quality of morbidity 

data. Popul Trends 1997;(87):36-40. 



 

 

 

 

DMARDs during pregnancy in the GPRD 

 

  109 

 

 

 

 

23 Walley T, Mantgani A. The UK General Practice Research Database. Lancet 

1997;350(9084):1097-9. 

24 Seaman HE, de Vries CS, Farmer RDT. The risk of venous thromboembolism 

in women prescribed cyproterone acetate in combination with ethinyl estradiol: a 

nested cohort analysis and case-control study. Hum Reprod 2003;18(3):522-6. 

25 Gelfand JM, Margolis DJ, Dattani H. The UK General Practice Research 

Database. In: Strom BL, editor. Pharmacoepidemiology (4th Ed). John Wiley & 

Sons, Ltd; West Sussex, England, 2005. p. 337-46. 

26 EPIC Database Research Company Ltd. Available on: http://www.epic-uk.org/ 

[Accessed 23-4-2008] 

27 Medicines and Healthcare products Regulatory Agency. Available on: 

http://www.mhra.gov.uk/index.htm [Accessed 23-04-2008]  

28 Hardy JR, Holford TR, Hall GC, Bracken MB. Strategies for identifying 

pregnancies in the automated medical records of the General Practice Research 

Database. Pharmacoepidemiol Drug Saf 2004;13(11):749-59. 

29 Hardy JR, Leaderer BP, Holford TR, Hall GC, Bracken MB. Safety of 

medications prescribed before and during early pregnancy in a cohort of 81,975 

mothers from the UK General Practice Research Database. Pharmacoepidemiol 

Drug Saf 2006;15(8):555-64. 

30 Vroom F, van Roon EN, Van Den Berg PB, Brouwers JRBJ, de Jong-van den 

Berg LTW. Prescribing of sulfasalazine, azathioprine and methotrexate round 

pregnancy--a descriptive study. Pharmacoepidemiol Drug Saf 2008;17(1):52-61. 

31 [no authors listed] Farmacotherapeutisch Kompas; Medisch farmaceutische 

voorlichting. Commissie Farmaceutische Hulp van het College voor 

zorgverzekeringen, Amstelveen 2005. 

32 Lakha F, Glasier A. Unintended pregnancy and use of emergency 

contraception among a large cohort of women attending for antenatal care or 

abortion in Scotland. Lancet 2006;368(9549):1782-7. 

33 Preventie van erfelijke en aangeboren aandoeningen in de preconceptionele 

periode. [Prevention of hereditarily and congenital malformations in the 

perconceptional period].  Available on: 

http://www.rivm.nl/vtv/object_document/o3060n30481.html [Accessed 3-4-2008] 



 

 

 

 

Chapter 4 

110 

 

 

 

 

34 de Vigan C, de Walle HE, Cordier S, Goujard J, Knill-Jones R, Ayme S, et al. 

Therapeutic drug use during pregnancy: a comparison in four European countries. 

OECM Working Group. Occupational Exposures and Congenital Anomalies. J Clin 

Epidemiol 1999;52(10):977-82. 

35 Bakker MK, Jentink J, Vroom F, Van Den Berg PB, de Walle HE, de Jong-van 

den Berg LTW. Drug prescription patterns before, during and after pregnancy for 

chronic, occasional and pregnancy-related drugs in the Netherlands. BJOG 

2006;113(5):559-68. 

36 Olesen C, Sondergaard C, Thrane N, Nielsen GL, de Jong-van den Berg LTW, 

Olsen J. Do pregnant women report use of dispensed medications? Epidemiology 

2001;12(5):497-501. 

 
 

 

 

 

 

 




