Asthma in pregnancy: management strategies
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Purpose of review

Asthma is one of the most prevalent chronic medical conditions to complicate pregnancy. With
approximately one-third of women experiencing a worsening of control during the course of their
pregnancy, identifying those at greatest risk has the potential to improve maternal and fetal outcomes for a
large number of pregnancies. Similarly, active management strategies that prioritize asthma control in this
vulnerable population can have a farreaching impact.

Recent findings

Demographic characteristics and patient noncompliance place certain populations of pregnant women at
increased risk of poor asthma control during pregnancy. In addition, undertreatment and disparities in care
of acute exacerbations during pregnancy likely contribute. Targeted educational interventions and
treatment algorithms using objective markers of disease activity have shown improved outcomes in asthma

control.

Summary

Active management strategies which focus on identifying patient-specific risk factors, patient and provider
education, and targeted treatment interventions can improve asthma care for women during pregnancy.
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INTRODUCTION

Asthma is one of the most common medical con-
ditions encountered during pregnancy, with an esti-
mated 4-8% of pregnancies affected [1,2]. Current
guidelines recommend an active approach to the
care of the pregnant patient that minimizes exacer-
bations and maximizes control to optimize the
health of both the mother and unborn child
[1,3,4]. Although predicting those women most at
risk for exacerbations may be challenging, strategies
that focus on modifiable risk factors and patient and
provider education seem best positioned to succeed.

IDENTIFYING RISK FACTORS FOR POOR
CONTROL

Patient-specific and general risk factors for poor
asthma control and exacerbations during pregnancy
should be considered.

EFFECT OF ASTHMA ON PREGNANCY

Prospective studies of the effects of pregnancy on
asthma have shown that, on average, about one-
third of women will experience a worsening of
asthma control during pregnancy, one-third will
improve, and the remaining one-third will remain

1070-5287 © 2012 Wolters Kluwer Health | Lippincott Williams & Wilkins

unchanged [5-11]. Prepregnancy asthma severity
seems most predictive of subsequent risk, with
women with the most severe disease most likely
to worsen during pregnancy [7,12]. The course of
asthma control during prior pregnancies may be
useful in predicting difficulties in subsequent preg-
nancies for individual women, with concordance
rates of 58-63% reported [8,9,13]. Finally, the stage
of pregnancy can have a significant impact on
asthma symptoms, with most women noting a peak
in the late second or early third trimester, and nearly
all returning to their prepregnancy baseline within
3 months postpartum [11,14].
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KEY POINTS

e Management of asthma during pregnancy requires
attention to patient-specific risk factors that may place a
woman at increased risk for worsening of asthma
control during gestation.

Disparities in asthma care and medication
nonadherence should be addressed frequently to
minimize impact on asthma control during pregnancy.

The use of tools such as spirometry, FENO, and
standardized questionnaires to objectively assess
asthma control during pregnancy should be routinely
applied to assist in the management of these patients.

DEMOGRAPHIC CHARACTERISTICS

Characteristics such as age, socioeconomic class, and
ethnicity may contribute to disparities in asthma care
or underlying severity. Unplanned asthma-related
visits to the emergency department (ED) have been
shown to be increased in pregnant women who are
younger, unmarried, of lower socioeconomic status,
and of Hispanic, Latino [15], or African-American
descent [16]. In a population of 4315 pregnant
women enrolled in Tennessee’s Medicaid program,
black women were significantly more likely to require
ED evaluation or hospital admission despite more
frequent prescription of inhaled corticosteroids (ICS)
than their white counterparts [16]. It is unclear
whether these differences represent limitations in
access to care, variations in social support, individual
patterns in healthcare utilization, or underlying
differences in disease morbidity.

Obesity has also been associated with poor
asthma control during pregnancy. In a population
of 1699 gravidas with asthma, obesity increased the
risk of an acute exacerbation, with an odds ratio (OR)
of 1.3 [confidence interval (CI) 1.1-1.7] compared
with nonobese pregnant controls, even after adjust-
ing for the effects of race and asthma severity [17].

Current literature shows that pregnant women
with asthma are more likely to smoke than pregnant
women without asthma [18-23], possibly contribu-
ting to increased risks of exacerbations [24]. Murphy
et al. [24] evaluated 80 pregnant women with
asthma and found that exacerbations were more
common and severe in current smokers (34%) than
never smokers (15%), although the results did not
achieve statistical significance (P=0.056) possibly
due to the small sample size.

CONCOMITANT CONDITIONS

As many as 35% of pregnant women will complain
of significant nasal symptoms during pregnancy
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[25]. The close relationship between allergic rhinitis
and asthma in nonpregnant patients has been well
documented [26-29], supporting the need to
aggressively manage rhinitis in pregnant women
as a potential tool for improving asthma control.
Kircher et al. [30] found that asthma course during
pregnancy was directly related to the course of gesta-
tional rhinitis, although no objective markers of
asthma severity were included for comparison in
this study. Although further studies will be needed
to test this relationship more carefully, the possible
link between gestational rhinitis and asthma control
has compelling clinical and mechanistic implica-
tions, and may help to identify another subgroup
of women at increased risk for poor control during
pregnancy.

Concomitant viral upper respiratory tract infec-
tions also seem to play a role in worsening asthma
control during pregnancy. Women with asthma
have been shown to be more likely to have upper
respiratory or urinary tract infections during preg-
nancy than pregnant women without asthma (35 vs.
5%, P<0.001), with rates of infection directly
related to severity of underlying asthma (P=0.01)
[21]. The connection between asthma, pregnancy,
and vulnerability to viral respiratory infections was
especially notable during the 2009 HIN1 influenza
epidemic wherein patients with asthma and preg-
nancy were the two groups found to be at the great-
est risk for adverse respiratory outcomes [31-34].
Research by Forbes et al. [35™] provides a possible
mechanism for this increased susceptibility, with
reduced innate interferon responses to rhinovirus
in peripheral blood mononuclear cells noted in
pregnant asthmatics compared with healthy non-
pregnant women.

MEDICATION NONADHERENCE AND
UNDERTREATMENT

Adherence to national asthma care guidelines can
reduce morbidity during pregnancy, with those
women with the mildest disease likely to gain the
most benefit [12]. Additionally, the use of ICS has
been shown to reduce recurrent exacerbations
during pregnancy [22,36] and decrease readmission
rates following a hospitalization for asthma [36].
However, asthma may be undertreated in pregnant
women. In a survey of 502 women with self-
reported, physician-diagnosed asthma evaluated
within 6 months of delivery, less than 40% with
poorly controlled asthma noted the use of a con-
troller medication [20]. Disparities in care exist in
the acute care setting which contribute to under-
treatment, wherein pregnant women presenting to
EDs with acute exacerbations are less likely to
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receive appropriate therapy with systemic cortico-
steroids than nonpregnant women [37,38"].
Cydulka et al. [37] reported that only 44% of preg-
nant women (n=51) received corticosteroids in the
ED compared with 66% of nonpregnant women
(n=500; P=0.0002), and they were 2.9 times more
likely to have persistent symptoms at 2 weeks. Sim-
ilarly, a retrospective comparison found that preg-
nant women presenting with acute exacerbations
(n=123) were significantly less likely to be treated
with systemic corticosteroids in the ED compared
with nonpregnant controls (n=123; 51 vs. 72%,
P =0.001) even after adjusting for severity of exacer-
bations [38"].

Lack of physician comfort with managing preg-
nant patients or concerns related to possible adverse
effects from therapy may also contribute to dispar-
ities noted in the care of these women. In a recent
survey of general practitioners, respondents had a
good understanding of the safety of most asthma
medications, but 25% noted that they would either
stop or decrease therapy in a patient with well
controlled asthma upon learning that she had
become pregnant [39%]. In addition, only 63%
suggested that they would increase her therapy in
the setting of increased symptoms.

Patient preferences and noncompliance can sig-
nificantly alter one’s ability to successfully manage
asthma according to currently accepted standards,
and may negatively impact asthma control. Retro-
spective reviews of managed care databases have
shown that claims for ICS in women with asthma
decrease by 22-35% after the diagnosis of preg-
nancy [40,41]. Although these population-based
studies do not allow a direct assessment of the
reasons for the reduction of controller medications
in pregnancy, nonadherence to prescribed regimens
during pregnancy is common, with 40% of women
reporting noncompliance with ICS in one series
(n=211) [42].

The perception of teratogenic risks of asthma
medications may influence a patient’s decision to
continue therapy. In a survey (n=166) of pregnant
or recently pregnant women with asthma, 44%
expressed concern about the possible effects of
asthma medications on the fetus [43], while
respondents to another survey tended to overesti-
mate the potential risk for all commonly prescribed
asthma therapies [44"]. In a survey of 501 women
with asthma, 39% reported that they had either
stopped or reduced the use of their asthma medi-
cations during pregnancy, and one-third had done
so without discussing their decision with a phys-
ician [45]. In addition, 36% of women taking an ICS
noted that they would discontinue it if they became
pregnant. Careful attention should be directed
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toward medication noncompliance as a potential
trigger for poor control and associated exacerbations
in routine asthma care. In two prospective series of
asthma in pregnancy [46,47], reported noncompli-
ance or discontinuation of controller medications
contributed to 27-29% of exacerbations.

MANAGEMENT AND MONITORING
STRATEGIES

Asthma management during pregnancy is similar to
that in the nonpregnant patient, with a stepwise
approach to therapy recommended based on
asthma severity (initial assessment) and level of
control (subsequent evaluations) [1,3,4]. Selection
of therapies should consider the risk—benefit ratios
of individual therapies during pregnancy, but avail-
able data are generally reassuring and support
recommendations that the benefits of well con-
trolled maternal asthma currently outweigh any
potential risks [1,4].

Spirometry and peak expiratory flow rates
(PEFR) are useful objective tools for monitoring
pulmonary function during pregnancy as they are
essentially unaffected by gestation, and routine
measurement is recommended [1,4,48-52]. Asthma
control assessments should be performed at each
visit using validated screening tools, and may serve
as a useful point to initiate discussion with patients
who may not perceive the same degree of impair-
ment noted on objective tools such as spirometry or
PEFR monitoring [3]. In addition, the combination
of tools such as these may help to identify those
women experiencing dyspnea from nonasthma-
related reasons, prompting additional work-up or
education.

The fraction of exhaled nitric oxide (FgNO) has
been evaluated as a tool for assessing eosinophilic
airway inflammation in asthma, and a recently pub-
lished evidence-based guideline provides strategies
for its clinical use in nonpregnant patients [53].
Unatfected by gestational age in healthy pregnancy
[54,55], it has been shown to correlate with asthma
control in a small cohort of pregnant women with
asthma [55]. In a larger randomized, placebo-con-
trolled trial of 220 pregnant women, Powell et al.
[56™] demonstrated that asthma outcomes in preg-
nancy could be improved through the use of a FzNO
directed algorithm in combination with use of the
Asthma Control Questionnaire (ACQ) when com-
pared with usual care. In this study population, the
combination of FfNO and ACQ monitoring with
targeted medication titration in pregnancy resulted
in fewer asthma exacerbations (25 vs. 41%,
P=0.011), reduced unplanned healthcare visits,
and improved quality of life (QOL). In addition,
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at the end of the study, more women in the FyNO
arm were using ICS (68 vs. 42%), and interestingly
the mean daily dose of these medications across the
study period was lower in the FNO group than in
the control. Of note, the study protocol allowed
down-titration in therapies in those patients who
were well controlled at 1-month intervals - an
approach that some have argued [57] is too aggres-
sive for this vulnerable patient population, and not
in keeping with current guidelines which recom-
mend continuing therapies for 3 months once con-
trol is achieved before considering a deescalation in
dose [3] even in nonpregnant patients.

The development of individualized self-man-
agement plans in asthma that focus on patient
education and the use of asthma-action plans has
been shown to improve medication adherence,
QOL, and asthma control in nonpregnant patients
[58-61], and appears to have similar effectiveness in
pregnant women. In a study of 149 pregnant
women, targeted intervention with an asthma
educator resulted in overall improvement in self-
management skills with decreased nonadherence
with ICS (40-21%, P=0.006), increased adequacy
of inhaler technique (84-96%, P=0.005), improved
medication knowledge (58-95%, P <0.0001),
increased use of PEFR monitoring (3-35%,
P <0.0001), and increased use of an asthma action
plan (15-75%, P < 0.0001) [42]. In addition, in those
women with severe asthma, there was a significant
reduction in nighttime symptoms (P <0.0001) and
rescue inhaler use (P <0.0001). This is particularly
important in light of the survey by Chambers [45],
who found that 40% of women would be more likely
to continue their medications during pregnancy
simply if advised to do so by their obstetrician.

Recent studies examining the role of asthma-
related QOL in pregnancy have generated some
interesting hypotheses regarding the importance
of this subjective measure of the impact of asthma
during pregnancy and should begin to guide clini-
cians and researchers moving forward [44%62].
Schatz et al. [62] used the Juniper Asthma QOL
Questionnaire to examine responses of 310 preg-
nant women enrolled in a previously published trial
[63] of beclomethasone vs. theophylline in mild-
moderate asthma and found that the initial overall
QOL was significantly lower (P=0.047) in those
women who later experienced exacerbations com-
pared with those who did not. Interestingly, this was
not related to baseline symptom frequency or spi-
rometry. In a more recent cross-sectional study,
Powell et al. [44"] demonstrated a similar relation-
ship between the psychological aspects of asthma
and disease control. In a population of pregnant
women comprising primarily mild, well controlled
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asthmatics, the majority of women described good
QOL and overall positive beliefs about their asthma,
including perceived asthma control. However, the
need for maintenance ICS negatively impacted psy-
chosocial outcomes, and those women with uncon-
trolled asthma (19%) had more negative illness
perceptions. These areas could benefit from future,
prospective study, and targeted intervention when
designing content areas for asthma management
programs for women with asthma in pregnancy.

CONCLUSION

The care of the pregnant patient with asthma
requires a multifaceted approach focused on iden-
tifying patient-specific risk factors which may
increase her risk for worsening asthma control
during pregnancy while addressing disparities in
care which may not be obvious to all care providers.
Careful attention to medication nonadherence and
undertreatment can improve compliance in combi-
nation with the development of self-management
programs that can empower women and their pro-
viders to make better informed decisions about this
common chronic medical condition in pregnancy.
The application of targeted algorithms using objec-
tive assessments of disease activity such as FgNO and
the ACQ deserves further attention and consider-
ation for wider clinical use as more prospective
clinical trials are performed.
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