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The new FDA labeling rule: impact on prescribing
rheumatological medications during pregnancy

Bonnie L. Bermas', Melissa Tassinari?>, Megan Clowse® and Eliza Chakravarty*

Abstract

After several decades of deliberation, the US Food and Drug Administration updated the Pregnancy and
Lactation Labeling Rule in 2015, eliminating the prior A, B, C, D, X grading system for medication use in
pregnancy. Although physicians and patients liked the relative ease of use of this system, it was often
misconstrued and not updated to include new data suggesting greater compatibility of medications with
pregnancy. The new label is designed to include more clinically relevant data, including data from human
studies and registries, and fewer animal data. A key goal of the new label is to assist physicians and
patients as they weigh the risks and benefits of medications vs the risks of pregnancy in a woman with a
chronic, untreated illness. As such, each label now includes a section outlining the pregnancy risks of the
diseases that the medication treats. This review includes a historical perspective on the label change and
a guide to the interpretation of the new label. It also includes an assessment of the baseline risk of
pregnancy in women with SLE and RA, to help balance the consideration of medication risks and benefits
in pregnancy.
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Rheumatology key messages

o Untreated SLE and RA carry baseline risks during pregnancy.

e In 2015, the FDA updated the Pregnancy and Lactation Labeling Rule, eliminating the prior A, B, C, D, X grading
system.

e The new labelling rule includes more clinically relevant data to assist physicians in their decision-making.

Introduction considerable variability in how rheumatic disorders

o . . . behave during pregnancy. This unpredictability in disease
Rheumatic disorders preferentially impact women during  ctivity, coupled with the fact that not all medications can
their childbearing years. As such, issues regarding dis-

ease management can be complicated when pregnancy
is desired. Optimizing disease control during pregnancy is
important because increased disease activity can portend
worse pregnancy outcomes for both the mother and the
fetus. Traditionally, disorders such as SLE were thought to
worsen during pregnancy, whereas RA was thought to
remit; however, newer data suggest that there is

be continued safely during pregnancy, make management
complicated. In clinical practice, safety concerns regard-
ing medications must be weighed against the risk of
undertreating patients during pregnancy. Nonetheless,
establishing medication safety during pregnancy can be
fraught with uncertainty because of limited data with
which to determine potential risk.

The US Food and Drug Administration (FDA) system for
conveying medication risk during pregnancy was de-
veloped in the 1970s (Table 1). This approach assigned
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a category of risk (A, B, C, D or X) for a given medication.
These categories were designed to reflect the amount and
type of data (animal, human or none) that were available
at the time of licensure and had no requirements for
updating. Unfortunately, the old labelling system was
often misinterpreted as a grading system of relative
safety, rather than what it was; a statement on the quality
and type of available data. For example, a pregnancy

© The Author(s) 2018. Published by Oxford University Press on behalf of the British Society for Rheumatology. All rights reserved. For Permissions, please email: journals.permissions@oup.com


Deleted Text: :
Deleted Text: l
Deleted Text: -
Deleted Text: systemic lupus erythematosus (
Deleted Text: )
Deleted Text: rheumatoid arthritis (
Deleted Text: )
Deleted Text: s
Deleted Text: safely 
Deleted Text: &thinsp;
Deleted Text: -
Deleted Text: -
Deleted Text: -
Deleted Text: , 
Deleted Text: ,
Deleted Text: was 
Deleted Text: : 

The new FDA labeling rule

TasLE 1 Food and Drug Administration use-in-pregnancy ratings

A Controlled studies show no risk
risk to the fetus
B No evidence of risk in humans

Adequate, well-controlled studies in pregnant women have failed to demonstrate

Either animal findings show risk but human findings do not or, if no adequate

human studies have been performed, animal findings are negative

C Risk cannot be ruled out

Human studies are lacking, and results of animal studies are either positive for fetal

risk or lacking as well. However, potential benefits may justify the potential risk

D Positive evidence of risk

Investigational or post-marketing data show risk to the fetus. Nevertheless, po-

tential benefits may outweigh the potential risk

X Contraindicated in pregnancy

Studies in animals or humans, or investigational or post-marketing reports, have

shown fetal risk that clearly outweighs any possible benefit to the patient

category C was assigned when either animal studies had
shown an adverse effect on offspring and there were no
human studies, or when both animal and human studies
were not available. The first clause may create one set of
decisions, whereas the second may result in different de-
cisions. Further confusion occurred because labels were
infrequently updated even when there was accumulation
of post-marketing safety data. Only when more definitive
evidence of teratogenicity was detected were pregnancy
categories amended; whereas data demonstrating relative
safety almost never resulted in a change of category.

To address these issues, the FDA has recently changed
the format of labelling for pregnancy and lactation. While
recognizing that there will probably never be enough data
to certify the absolute safety of any given medication
during pregnancy, the goals of the updated labelling
system are to provide a more narrative discussion of avail-
able data regarding medication use during pregnancy.
The previous letter categories will be removed entirely.
The newer, more comprehensive pregnancy labelling will
also include a summary statement about the risk of un-
treated disease during pregnancy that will ideally engen-
der more nuanced discussions between patients and
providers regarding the potential risks and benefits of
medication use during pregnancy.

To underscore the importance of considering medica-
tion use in the context of risks related to under-treated
disease, the present paper will also include assessments
of baseline risk for pregnancy in women with SLE and RA,
two of the more common rheumatological disorders in
women of reproductive age. We will then review how clin-
icians can use the new FDA labelling format to prescribe
medications more safely during pregnancy and lactation
to ensure better disease control during the reproductive
cycle.

SLE and pregnancy

Historically, women with SLE were advised to avoid preg-
nancy out of concern for disease exacerbation in preg-
nancy and reports of both fetal and maternal morbidity
and mortality. Early reports were variable in their finding
of disease flare, with some groups reporting no increase in
flare rates during pregnancy [1] and others reporting
increased flare rate [2]. These disparate reports were re-
flective of a lack of uniformity in defining a disease flare,

https://academic.oup.com/rheumatology

different patient populations and the inclusion or exclusion
of patients with aPLs [3]. Currently, there is consensus
that most pregnancies in women with mild SLE will pro-
ceed without complication. Nonetheless, data suggest
that any history of renal disease increases the risk of dis-
ease flare during pregnancy [4]. Other risk factors for dis-
ease flare during pregnancy include active disease activity
in the 6 months preceding pregnancy, first pregnancy and
discontinuation of HCQ therapy [5-8]. Researchers have
also demonstrated that specific organ-system disease ac-
tivity in the 6 months before conception predicts flare in
the same organ system [9].

Pregnancy complications, particularly measured by
pregnancy loss, preterm birth, small-for-gestational-age
infants and pre-eclampsia, are more common in women
with SLE [10]. In particular, women with any history of
nephritis, active serologies at conception (increasing
anti-dsDNA and decreasing complement levels), elevated
blood pressure and being primigravida [11] are prone to
pregnancy complications. Other contributors to adverse
pregnancy outcome include Ilower socio-economic
status, Black race, Hispanic ethnicity and the presence
of lupus anticoagulant [12-15].

Although the overall risk for pregnancy loss at any time
during pregnancy is similar to women without SLE, for
women with active nephritis, hypertension, low platelets
or aPLs the risk of loss can be as high as 40% [16].
The risk for stillbirth, defined as a pregnancy loss after
20 weeks of gestation, occurs in 3-8% of SLE pregnan-
cies, significantly higher than the baseline risk of 1% [10].
The fetus of a woman with SLE is at a 10-30% increased
risk for being small for gestational age. The current rate of
preterm birth in the USA hovers around 10%, but an esti-
mated 20% of women with quiescent SLE and 50-80% of
women with active SLE will deliver >3 weeks before their
due date [10]. Early preterm deliveries, before 30 weeks of
gestation, occur in up to 10% of SLE pregnancies [10].
Other complications of SLE pregnancy include increases
in maternal infections and thrombosis [17]. In addition,
compared with healthy women, more deliveries are surgi-
cal for pregnancies in women with SLE [10, 17]. The rea-
sons for this are likely to be multifactorial.

Careful management of SLE by the rheumatologist,
including judicious use of pregnancy-compatible medica-
tions, as well as careful coordination with obstetricians
and maternal-fetal medicine specialists, can help to
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ameliorate these risks. Importantly, SLE itself does not
increase the risk of congenital malformations over that
seen in the general population (3-5%). The risk for preg-
nancy loss for women with lupus has decreased from a
high of 43% in the 1960s to 17% over the past decade
[18]. These improved outcomes have paralleled improved
medical management of SLE. Medications such as pred-
nisone, HCQ and AZA are now frequently used in preg-
nancy to prevent lupus flares and treat disease activity.
Data from more recent cohort studies suggest that con-
tinuing HCQ during pregnancy decreases pregnancy loss,
preterm birth and lupus flare rates [19, 20].

RA and pregnancy

The risk profile for disease flare and complications in RA
pregnancy is somewhat different from those with SLE.
Hench [21] first described amelioration of disease activity
in pregnant women with RA in 1938, and early retrospect-
ive studies found that ~75% of women will go into remis-
sion while pregnant [22]. More recent prospective studies
using modern tools to assess RA activity have demon-
strated that closer to 50% of women show some improve-
ment by the third trimester [23] but that an estimated 50%
of women have persistent moderate to severe RA activity
throughout pregnancy. Unfortunately, there is no clear
predictor of remission, other than seronegative status
[24]. Other studies have suggested that disease activity
pre-conception or in early pregnancy can predict flare
during pregnancy [25, 26].

Although there does not appear to be an increased risk
for congenital malformations as a result of RA itself, the
presence of RA itself can influence the course of preg-
nancy. In a nationwide study of RA outcomes in 2002,
1425 pregnancies in women with RA were compared
with 4 million live births in the USA. Women with RA
were, on average, ~3 years older than the general popu-
lation. The deliveries of women with RA were more
complicated; the women were hospitalized nearly one-
half day longer postpartum, and they had more hyperten-
sive disorders (11.1%, vs 7.8% for women without RA),
intrauterine growth restriction (3.4 vs 1.6%), premature
rupture of membranes (6.4 vs 3.9%), caesarean deliveries
(87.2 vs 26.5%) and prenatal hospitalization (15.6 vs
11.2%) [10]. Furthermore, active RA during early preg-
nancy has been shown to increase the risk of both
premature delivery and small-for-gestational-age infants
[27, 28].

Women with RA appear to take increased time to
become pregnant and use assisted reproductive technol-
ogies more often compared with women without RA [29,
30]. This difference is not clearly explained by reduced
ovarian reserve or decreased sexual activity [31].
Characteristics that appear to be associated with delayed
conception are increased prednisone dose, use of
NSAIDs and increased RA activity [30].

Newer medications used to treat RA have enabled
many patients to maintain better control of their disease
before pregnancy. However, discontinuing RA medica-
tions early in pregnancy has been shown to lead to
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higher disease activity [32]. This, in turn, is associated
with worse outcomes, particularly preterm birth and low
birth weight [27, 28]. Prednisone, which is often used pref-
erentially to manage rheumatic disorders during preg-
nancy, likewise may lead to preterm birth [33].

The new US labelling format: the
Pregnancy and Lactation Labeling Rule

Historically, clinicians have relied on the FDA labelling of
the safety of drugs during pregnancy to inform prescribing
practices. As noted above, the previous labelling format
was limited by the category system that described only
the type of data available at licensure and was hampered
by the lack of incorporation of updated data to support
risk assessments. In an effort to aid health-care profes-
sionals in decision-making about drug use during preg-
nancy, the US FDA began implementation of the
Pregnancy and Lactation Labeling Rule (PLLR) in 2015.
This section will describe the rationale behind the
change, as well as the framework for new drug labelling.

Approximately 6 million pregnancies occur each year in
the USA [34] and, according to a 2011 study, half of preg-
nant women report taking at least one medication during
pregnancy, with the average being 2.6 prescriptions at
any time during pregnancy [35]. Prescriptions written in
the first trimester have increased by >60% over the
past 30 years, and use of four or more prescriptions in
pregnancy has nearly tripled. Interestingly, the rate of con-
genital malformations in the general population has re-
mained constant at 3-5% despite the increase in
medications licensed by the FDA and the increase in
use during the first trimester of pregnancy. Although
only a small percentage of drugs are truly contraindicated
in pregnancy, many drugs have carried FDA classifica-
tions of C or D for use during pregnancy, suggesting to
clinicians, pharmacists and patients that these medica-
tions are not compatible with pregnancy and often leading
to discontinuation in anticipation of or at the discovery of
pregnancy. However, these classifications relied on an
absence of data or only animal data at the time of drug
approval, because there is a lack of adequate human
data.

A good example of the potential misleading information
provided through the old FDA labelling method relates to
the FDA grade of D given to both AZA and MMF. AZA
carries a pregnancy category D, presumably based on
mutagenicity of AZA in mice [36], several case reports of
malformation in humans [37-39], and a case of neonatal
pancytopenia and immunodeficiency [40]. Nonetheless,
there does not seem to be any pattern of congenital
anomaly in infants exposed to AZA in utero. Moreover,
data from transplant registries that include thousands of
pregnancies in which AZA was given do not show any
increased risk of congenital anomalies [41]. Likewise, the
British Society of Rheumatology Guidelines included a
review of 1292 pregnancies in which there was some ex-
posure to AZA and found no increase in major malforma-
tions [42]. Both the British Society of Rheumatology and

https://academic.oup.com/rheumatology
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The new FDA labeling rule

the EULAR [43] concluded that AZA is compatible with
pregnancy. Yet despite these reassuring data, clinicians
and patients continued to interpret the FDA pregnancy
category D on the label to mean that AZA causes birth
defects and should never be continued in pregnancy. In
contrast, MMF originally was assigned an FDA pregnancy
category C, and as such was often construed to be safer
than AZA during pregnancy. When an increased preg-
nancy loss rate (40%) and a specific pattern of birth de-
fects associated with first trimester exposure to MMF was
identified in 25% of live-born infants, suggesting that
MMF might be a human teratogen, this category was
changed to D with a black box warning for safety in use
during pregnancy [44]. Cases like these highlight the
inconsistencies with the previous FDA category system
and were part of the impetus for change.

One of the major reasons for limited data regarding drug
safety during pregnancy is that pregnant women are gen-
erally excluded from clinical trials. Most published reports
of pregnancy outcomes after exposure to medication are
necessarily observational and inherent with numerous
confounders, including underlying disease, concomitant
medications and other unmeasured factors that could
affect interpretation. Participation in pregnancy registries
remains largely voluntary, and participation bias could
also affect the interpretation of risk associations. In add-
ition, the post-marketing observational studies required
by the FDA can take years to complete, and interim
data are not often published.

The FDA has tried to rectify these shortcomings of the
old pregnancy letter categories by instituting the Pregnancy
and Lactation Labeling Rule 30 June 2015 [45]. The intent
of this labelling change is to provide the clinician with as
much available information as possible, with a particular
emphasis on human data in order to guide decision-
making with regard to medication safety. The PLLR revision
renames and expands on the former labelling sub-sections
of Pregnancy, Labor and Delivery and Nursing Mothers.
The new sub-sections are named Pregnancy, Lactation
and Females and Males of Reproductive Potential (Fig. 1).
These new subsections specifically address the popula-
tions of patients who need information about medications
affecting pregnancy, breastfeeding and conception. The
first sub-section, ‘Pregnancy’, now contains three elem-
ents. The first is an integrated risk summary, which is in-
tended to provide the prescriber with relevant information
for crucial decision-making when treating pregnant women,
and includes for context, the background risk for major
malformations and spontaneous abortion in the absence
of therapy. The second element of the new pregnancy
labelling focuses on clinical considerations, including med-
ical and disease factors that could affect the course of a
pregnancy and pregnancy outcome. This element provides
data about the effects that the underlying diseases them-
selves may have on the pregnancy, similar to what is dis-
cussed above for SLE and RA. Finally, the labelling includes
an overview of the available data, both in humans and in
animals. Data sources may include clinical trials, pregnancy
exposure registries, other epidemiological studies and well-

https://academic.oup.com/rheumatology

Fic. 1 US Food and Drug Administration Pregnancy and
Lactation Labeling (Drugs), old vs new labelling

Prescription Drug Lobeling Sections 8.1 - 8.3 USE OF SPECIFIC POPULATIONS

[affactive June 30, 2015)

. Lactation
8.2 Lobor and Delivery 8.2 Noraing Mathers

8.3 Nursing Mothers Females and Males of

8.3 Reproductive Potential

US Food and Drug Administration. 3 December 2014.
Pregnancy and Lactation Labeling (Drugs) Final Rule.
https://www.fda.gov/drugs/developmentapprovalpro-
cess/developmentresources/labeling/ucm093307.htm.
[45] FDA: Food and Drug Administration.

described case series for rare malformations seen in the
general population. Animal data are put into the context of
human exposure. Finally, the new label must state explicitly
when there are no available data [45].

In recognition of the benefits to both mother and infant of
breastfeeding, the section on lactation under the new rule
is expanded. The Lactation subsection describes the pres-
ence of the drug in breastmilk, the potential effects on
breastfed infants, the effect of the drug on milk production
and a risk-benefit statement. If information is available, this
subsection provides suggestions to minimize exposure to
the infant and monitor them for adverse reactions, such as
timing of maternal drug exposure relative to subsequent
lactation. As in the subsection on pregnancy, available
data from human and animal lactation studies are included.
The hope would be that health-care providers who are in-
formed about drug safety during lactation are better able to
support their patients’ decisions with regard to nursing.

The third subsection in the new labelling format covers
pregnancy testing, contraception and fertility issues
related to the drug. Requirements regarding pregnancy
testing and contraception will be included here.
Moreover, human and/or animal data that suggest poten-
tial effects on fertility will be discussed.

Of note, the PLLR takes a more aggressive approach
regarding the collection and incorporation of new safety
data into the labelling. For a given product, if a pregnancy
registry for that drug exists, it is stated first in that section
of the label, and contact information for the registry must
be provided. In addition, the PLLR requires that new, rele-
vant data be incorporated into an updated label if those
data will potentially influence clinical decision-making for
pregnancy or lactation.

New applications for drug approval submitted on or
after 30 June 2015 must provide pregnancy and lactation
information for the label in the new format. Manufacturers
of all prescription drugs approved before this date are
required to remove pregnancy letter categories (A, B, C,
D, X). In addition, manufacturers of prescription drugs
approved on or after 30 June 2001 must revise the
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TasLE 2 Resources for medication safety during pregnancy and lactation

Resources for medications and lactation

Reprotox: www.reprotox.org
Drugs in Pregnancy & Lactation: www.lww.com

MotherToBaby (formerly OTIS): www.mothertobaby.org +1 866 626 6847; advice by telephone, text or live chat

LactMed: toxnet.nIim.nih.gov/newtoxnet/lactmed.htm

Medications and Mothers’ Milk: www.medmilk.com, www.infantrisk.com

content and format on the package insert to include an
integrated risk summary (in place of a category designa-
tion) within the subcategories: Pregnancy, Lactation
and Females and Males of Reproductive Potential.
Manufacturers of drugs marketed before 30 June 2001,
although not required to convert to the new label format
when eliminating the A, B, C, D, X designation, will be
encouraged to do so.

There are many challenges raised by the implementa-
tion of the PLLR. These include the inconsistencies or
absence of adequate and good-quality human data on
risk or safety of most drugs used in pregnancy and lacta-
tion. Generation of these data is essential to the ultimate
usefulness of the new label content, as well as good clin-
ical practice. This lack of adequate and inconsistent data
also extends to the baseline risks for adverse pregnancy
outcomes for many acute or chronic conditions of preg-
nancy. Finally, there will undoubtedly be a ‘learning curve’
over the course of implementation of the PLLR, during
which manufacturers of medications and the FDA will
need to develop an approach to the consistency of label
content within and across therapeutic areas. At the same
time, clinicians will need to develop competency and
comfort in interpreting the new, less simplistic label con-
tent for individual patient care.

Other resources

In addition to drug labelling, clinicians can use appropriate
drug information resources, such as Medications and
Mothers’ Milk and LactMed, which can provide informa-
tion on drug levels in breastmilk as well as potential ad-
verse effects for milk production and nursing infants and
are updated regularly as new data become available
(Table 2). Tools such as Reprotox and TERIS (Teratogen
Information System) and organizations such as
MothertoBaby are also appropriate resources.

Conclusion

Balancing the risks of untreated rheumatic disease with
medication exposure during pregnancy is a challenging
task that clinicians and patients face together.
Traditionally, both groups have tried to avoid medication
use during pregnancy, but there is a growing recognition
that untreated rheumatic disease carries its own risks
during pregnancy and that these are likely to outweigh
the risks of many medications. For example, data on
two of the most common rheumatic diseases in
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pregnancy, SLE and RA, demonstrate that uncontrolled
disease activity during pregnancy leads to poor obstet-
rical outcomes for both the mother and the baby.
However, clinicians must often rely on incomplete infor-
mation to make decisions regarding the prescription of
medication during pregnancy. Traditionally, providers
turned to the original FDA pregnancy labelling system
for guidance. However, the information contained in
these labels was often misleading and discouraged medi-
cation use, even for medications that reduced disease
flare and were found to be compatible with pregnancy.
With the PLLR, the FDA is attempting to change these
shortcomings by providing more up-to-date information
in an accessible way so that medications may be used
appropriately during time periods of pre-conception,
pregnancy and lactation. As health-care providers and pa-
tients become more familiar with the new, extended label-
ling, the additional information will further support
clinicians and patients as they consider the benefits and
risks of medication use during pregnancy.
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