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Abstract

Asthma is the most common chronic medical condition affecting pregnancy. Optimizing asthma management in
pregnancy is paramount for the well-being of both the mother and the baby. The primary objectives of this
study were to assess patient’s knowledge about asthma, the level of asthma care, and fetal and maternal
outcomes among pregnant asthmatic women in this wealthy country with tremendous improvement in
maternal and fetal health care. The secondary objective was to identify barriers to asthma control. This was
a cross-sectional, face-to-face, prospective study of 80 pregnant women with physician-diagnosed asthma.
About 56% of patients reported worsening of their asthma control during pregnancy, of which 52.3% felt
this worsening in the third trimester. About 65% of patients had uncontrolled asthma during their pregnancy,
and inhaler technique was incorrect in 64.4%. Only 38% of patients knew the difference between controller and
reliever asthma medications, 12.7% of patients had received written asthma action plan, 17% had a spirometry
done in the previous 5 years, and 3.8% had peak expiratory flow meter at home. The main reasons for
uncontrolled asthma were lack of knowledge about right asthma medications in 30% and fear of side effects
of inhaled corticosteroids in 19% of patients. No financial reason was reported. Significant associations
between total number of pregnancies, poor perception of asthma medications, asthma exacerbation during
delivery and poor asthma control were observed. Preeclampsia and congenital anomalies occurred at higher
rates than previously reported among general population in this country. The tremendous improvements in
maternal health care and socioeconomic status do not seem to be a barrier to the globally recognized poor
asthma care in pregnancy. Important strategies are much needed.
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inadequate asthma control poses a greater threat for
the mother and the fetus, including perinatal death,
intrauterine growth retardation, preeclampsia, prema-
ture delivery, and low birth weight.3’6 The mechan-
isms for the effect of uncontrolled asthma on low birth
weight and other fetal complications are unknown but
may include a direct effect of fetal hypoxia on growth,
changes in fetal growth via reduced uteroplacental
blood flow or other alterations in placental func-
tion.”® Optimal asthma control during pregnancy is
therefore of paramount importance for protecting both
the mother and the fetus. Despite the multiple reasons
contributing to poor asthma control in general, a
major contributor to asthma exacerbations and poor
asthma control during pregnancy is the lack of appro-
priate treatment with inhaled corticosteroids (ICS) or
their withdrawal during pregnancy due to unjustified
or exaggerated fear of their side effects on the fetus.”
ICS are the drug of choice for asthmatic women dur-
ing pregnancy. The safety of ICS and their efficacy in
controlling asthma in pregnancy have been demon-
strated in multiple studies, indicating that these drugs
can be used comfortably during pregnancy.'®!'! This
fact has been further augmented by a meta-analysis
that investigated the safety of different forms of ICS
during pregnancy and did not find increase in the risk
of major malformations, preterm delivery, low birth
weight or pregnancy-induced hypertension from
using these medications.'? Following such strong
level of evidence in the literature, the available inter-
national guidelines have emphasized the importance
of continuing asthma medications (particularly pre-
venter therapy such as ICS) during pregnancy as the
risk of harm to the fetus from severe or chronically
undertreated asthma outweighs any small risk from
these medications used to control asthma.'*'* Never-
theless, despite the wide availability of these clear
guidelines, the poor management of asthma during
pregnancy and the unjustified fear of use of ICS by
both physicians and patients have been reported in
many developed and developing countries. The rea-
sons for such a huge discrepancy between the man-
agement of asthma recommended by evidence-based
guidelines and that observed in clinical practice are
poorly understood.'® In a pre-piloted Australian sur-
vey of 842 general practitioners involved in shared
maternity care at six maternity hospitals, a quarter
of the respondents stated that they would stop or
decrease patients’ ICS doses during pregnancy, even
when their asthma was well controlled on these med-
ications. In addition, 12.1% of respondents were not

sure how to manage deteriorating asthma during preg-
nancy. Almost half the respondents reported encoun-
tering medication nonadherence during pregnancy.'®
Over a 6-year period in the United States, asthma
medications were used by 63% of pregnant women
with asthma. Only around a quarter of these women
were using ICS.*'7 Qatar is an oil and gas-rich coun-
try, and its gross domestic product (GDP) per capita is
among the highest in the world with high health
expenditure.'® The country is currently witnessing a
robust reform in its health care system aiming at
achieving a world-class, patient-centered health care
system by 2030. Tremendous improvements in
maternal and child health care over the last two
decades have been made and its current maternal,
perinatal and neonatal mortality, and morbidity rates
are comparable to the developed world.'>*° Never-
theless, we have shown in a recent study that the very
high GDP per capita in Qatar and the high health
expenditure per capita do not seem to have led to
better asthma care and control.>' The main objec-
tives of the current study were to assess patients’
level of education about asthma in pregnancy, the
level of asthma care during pregnancy, and the
maternal and fetal outcomes of pregnancy in asth-
matic patients. The secondary objectives were to
assess the barriers to asthma control during preg-
nancy in this rich country and the associations
between asthma control and different variables.

Materials and methods
Study design

This was a cross-sectional prospective study of 80
pregnant women with physician-diagnosed asthma.
The study was approved by the Institutional Review
Board of Hamad Medical Corporation (Doha, Qatar;
IRB No. 13245/13). The study was conducted from
January 2014 to December 2016. Inclusion criteria
included randomly selected pregnant women with
physician-diagnosed asthma who attended women’s
hospital and Hamad General Hospital (the largest ter-
tiary hospital) in Qatar during the study period. The
study settings included Hamad General Hospital out-
patient medical and respiratory clinics and outpatient
and inpatient settings of women’s hospital. All study
subjects were presented verbally and in writing with
detailed information about the study and its objec-
tives. None of the patients who were invited to par-
ticipate declined yielding a 100% participation rate.
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Methods

Data collection. Participants who provided informed
consent were interviewed face-to-face by one of the
authors of this report for an average of 30 minutes
using a written questionnaire. The questionnaire
assessed five asthma and pregnancy-related items.
The first item included current and previous preg-
nancy data and the effects of pregnancy on asthma,
asthma history, symptoms, and associated medical
conditions (that might worsen asthma control). The
second item included questions on the level of asthma
control and the level of asthma care during pregnancy
including details of asthma medication prescribing
pattern and use during pregnancy. The third item
assessed the patient’s knowledge about asthma in
pregnancy. The fourth item assessed the barriers to
asthma control during pregnancy. The fifth item was
completed during the follow-up interview and
assessed the maternal and fetal outcomes during and
after pregnancy.

Follow-up of participants. Following the initial interview
mentioned above, participants were interviewed again
at 6 months postpartum to assess details of asthma
course and maternal and fetal outcomes of pregnancy.
To confirm accuracy of information provided by par-
ticipants at this time and minimize recall bias, elec-
tronic health records were also reviewed.

Assessment of asthma control. We used the Asthma
Control Test (ACT) to assess the level of asthma con-
trol in the study subjects. The ACT has been previ-
ously validated during pregnancy and demonstrated
good internal consistency and was responsive to
changes in asthma course. Significant associations
between asthma control during pregnancy by the Glo-
bal Initiative for Asthma (GINA) classification and
ACT has also been demonstrated.”>>* The ACT
scores range from 5 (poor control of asthma) to 25
(complete control of asthma). An ACT score >19
indicates controlled asthma.**

Assessment of inhaler technique. Patients were
requested to demonstrate their inhaler technique to
the interviewer using their own inhalers. For
metered-dose inhalers, the following five steps were
used to determine the correct use of inhaler®: (1)
removing cap and shaking the inhaler, (2) breathing
out gently before using the inhaler, (3) putting the
mouthpiece in the mouth, (4) pressing the canister
down at the start of inspiration and continuing to

inhale slowly and deeply, and (5) performing a
breath-hold for at least 10 seconds. For dry powder
inhalers, patients were assessed for their performance
of the following steps: (1) breathing out gently before
using the inhaler, (2) placing the inhaler in the mouth
and creating an adequate seal with the lips, (3) deep
inhalation of the powder, and (4) removing the inhaler
from the mouth and performing a breath-hold for 10
seconds. Incorrect use was defined as the failure to
perform at least one of these steps.

Definition of asthma worsening or exacerbation. We used
the internationally accepted definition of asthma wor-
sening or exacerbation as events characterized by a
change from the patient’s previous status (including
symptoms or lung function) sufficient to require
change in the treatment.*®

Quality assurance. Prior to starting the study, all phy-
sicians involved in conducting interviews with
patients received training sessions on how to conduct
the interview, asthma guidelines (GINA), ACT and
the correct use of inhalers.

Statistical analysis

Qualitative and quantitative data were expressed as
frequency with percentage and mean + standard
deviation with median and range. Descriptive statis-
tics were used to summarize demographic and all
other clinical characteristics of the participants. Asso-
ciations between at least two qualitative or categorical
variables were assessed using the chi-square (y?) test.
For small cell frequencies, the y? test with a continu-
ity correction factor or the Fisher’s exact test was
applied. Pictorial representations of the key results
were made using appropriate statistical graphs. A
two-sided p value <0.05 was considered statistically
significant. All statistical analyses were performed
using SPSS 22.0 (SPSS, Inc., Chicago, Illinois, USA).

Results

Characteristics of the disease and study
population

Table 1 lists the characteristics of asthma in the study
population. The mean age of patients was 31.6 + 6.2
years and the mean age at diagnosis of asthma was
13.3 &+ 11.1 years. During the initial interview, 75.9%
of patients were in their third trimester of pregnancy,
17.7% were in the second trimester, and 6.3% were in
the first trimester. Around 56% of patients reported
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Table |. Patient and disease characteristics.

Age (years) (n = 80)

Mean 31.6 + 6.2
Median 32
Age at onset of asthma (years) (n = 78)
Mean 13.3 + 11.1
Median 12.5
Education level (n = 77) N (%)
Elementary and primary 5 (6.5)
Secondary and above 72 (93.5)
Total number of pregnancies (n = 75) N (%)
One pregnancy 12 (16)
Two pregnancies 15 (20)
Three or more pregnancies 48 (64)
Patient’s feeling about asthma control during N (%)
pregnancy (n = 79)
Worsens 44 (55.7)
Improves 14 (17.7)
No difference 21 (26.6)
Trimester in which asthma worsens (h =44) N (%)
First trimester Il (25.0)
Second trimester 10 (22.7)
Third trimester 23 (52.3)
Comorbidities associated with asthma in N (%)
pregnancy (n = 80)
None 18 (15.9)
GERD 43 (38.1)
Rhinosinusitis 52 (46.0)

GERD: gastroesophageal reflux disease

worsening of asthma during pregnancy, 18% reported
improvement, while 27% felt no difference compared
with the prepregnancy state. In women whose asthma
worsened during pregnancy, 52.3% reported the wor-
sening in the third trimester, 22.7% in the second
trimester, and 25% in the first trimester.

Patient’s level of knowledge and education
regarding asthma in pregnancy

Incorrect inhaler technique was observed in 64.4% of
patients and 62% misunderstood the role of reliever
and controller medications in asthma management.
Although 78.5% of patients thought that asthma might
affect the fetus, around 44% did not know what
effects it could pose on the fetus. Around 39% of
patients thought that ICS carry more risks to the fetus
than asthma (Table 2).

Asthma care practice during pregnancy

Based on ACT scores, around 65% of patients had
uncontrolled asthma at the time of interview. Despite

Table 2. Patient’s level of knowledge and education
regarding asthma in pregnancy.

Does the patient think that asthma can affect the

fetus (n = 79) N (%)
No 17 (21.5)
Yes 62 (78.5)
Patient’s knowledge about how asthma may
affect the fetus (n = 78)
Low birth weight 12 (15.4)
Decrease oxygen to baby 20 (25.6)
Premature delivery 8 (10.3)
Baby may develop asthma 2 (2.6)
Miscarriage/abortion I (1.3)
Congenital malformation 1 (1.3)
Do not know 34 (43.6)
Patients’ understanding of the risks of asthma
and inhaled corticosteroid to the fetus
(n=179)
Inhaled corticosteroid is more risky 31 (39.2)
than asthma on the fetus
Asthma is more risky than ICS to the fetus 38 (48.1)
Inhaler technique (n = 73)
Correct inhaler technique 26 (35.6)
Incorrect inhaler technique 47 (64.4)
Patient’s understanding of the difference
between reliever and controller asthma
medications (n = 79)
Know the difference 30 (38.0)
Do not know the difference 49 (62.0)

ICS: inhaled corticosteroid.

ICS were considered indicated in 68.4% of patients
according to GINA guidelines stepwise approach, only
52% were actually receiving these medications sug-
gesting suboptimal use of ICS. Patients reported the
reasons for suboptimal ICS use as the fear of ICS’ side
effects in 51.4% and failure of prescribing them by
caring doctor in 48.6% of cases. Around 48% of
patients had at least one emergency department (ED)
visit, 36.7% had at least one hospital admission, and
33% had at least one unscheduled doctor visit for
asthma reason during their current pregnancies. Only
3.8% of patients had peak expiratory flow (PEF) meter
to monitor their asthma at home, 12.7% had received a
written asthma action plan (AAP) and 17% had their
spirometry done in the past 5 years (Table 3).

Maternal and fetal outcomes in pregnant
asthmatic patients

The median length of hospital stay during and after
delivery was 4 days. Around 42% of patients
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Table 3. Asthma care practice during pregnancy.

ACT (n =75) N (%)
Uncontrolled 49 (65.3)
Controlled 26 (34.7)

Was ICS indicated per GINA guidelines (n = 79)

No 25 (31.6)
Yes 54 (68.4)

Was the patient actually receiving ICS (n = 79)

No 38 (48.1)
Yes 41 (51.9)

Reasons for not receiving ICS in those it is
indicated (n = 37)

Patient fear of its side effects 19 (51.4)
Doctor did not prescribe it 18 (48.6)

Doctor following the patient (n = 79)

Respiratory specialist 22 (27.8)
Nonrespiratory specialist 33 (41.8)
Not under regular follow-up 24 (30.4)

Number of asthma-related ED visits during

current pregnancy (n = 79)
No ED visit 44 (51.9)
One ED visit 14 (17.7)
Two ED visits 10 (12.7)
Three or more ED visits 14 (17.7)

Number of asthma-related hospital admissions

during current pregnancy (n = 79)
No hospital admission 50 (63.3)
One hospital admission 21 (26.6)
Two hospital admissions 5 (6.3)
Three or more hospital admissions 3(3.8)

Number of unscheduled asthma-related doctor

visits during current pregnancy (n = 79)
No unscheduled doctor visit 53 (67.0)
One unscheduled doctor visit 12 (15.2)
Two unscheduled doctor visit 7 (8.9)
Three or more unscheduled doctor visit 7 (8.9)

Number of patients who have PEF meter at
home (n = 79)

No 76 (96.2)
Yes 3(3.8)

Number of patients who were provided with
written AAP (n = 79)

AAP provided 10 (12.7)
AAP not provided 69 (87.3)

Number of patients who had spirometry done
for them in the past 5 years (n = 77)

Not done 64 (83.1)
Done 13 (16.9)

ACT: Asthma Control Test; ICS: inhaled corticosteroids; ED:
emergency department; GINA: Global Initiative for Asthma; PEF:
peak expiratory flow; AAP: asthma action plan.

developed asthma exacerbation in the peripartum
period and during delivery. The incidence of pree-
clampsia/eclampsia, low birth weight, congenital

Table 4. Maternal and fetal outcomes in pregnant asth-
matic patients.

Outcome/complication

Mode of delivery (n = 65) N (%)
Cesarean section 36 (55.4)
Normal vaginal delivery 29 (44.6)

Length of hospital stay
(days) (n =171)

Mean 461 + 3.19
Median 4.00

Asthma exacerbation N (%)
during the peripartum
and labor period (n = 74)

Yes 31 (41.9)
No 43 (58.1)

Other gestational N (%)
complications (n = 65)

Preterm labor I (1.5)

Miscarriage/abortion 2 (3.1)

Preeclampsia/eclampsia 6(9.2)

Antepartum/postpartum 4 (6.2)
hemorrhage

Intrauterine growth 2 (3.1)
retardation

Anemia 6 (9.2)

Depression 2 (3.1)

Gestational diabetes 7 (10.8)

Pregnancy-induced 2 (3.1)
hypertension

Pulmonary embolism 1 (1.5)

Post-delivery infant N (%)
outcome (n = 71)

Respiratory distress 1 (1.4)
Low birth weight 4 (5.6)

Congenital abnormalities 4 (5.6) (I ventricular septal
defect, | Down syndrome,

| skeletal dysplasia, and

I unknown)
Asthma-like symptoms 6 (8.5)
Perinatal death 1 (1.4)

anomalies, miscarriage and preterm labor were
9.2%, 5.6%, 5.6%, 3.1%, and 1.5%, respectively.
Furthermore, 8.5% of the infants developed asthma-
like symptoms in the form of wheezy chest and
breathlessness. The rate of cesarean section was
55.4% (Table 4).

Barriers to asthma control

Around 30%, 18.6%, and 21% of patients with
uncontrolled asthma during pregnancy reported that
lack of knowledge about the right asthma
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Table 5. Barriers to asthma control in patients with
uncontrolled asthma.

Table 6. Associations between different variables and
asthma control.

Main factors interfering with asthma control in

Uncontrolled, Controlled, p

patients with uncontrolled asthma (n = 43) N (%) Variables N (%) N (%) value
Fear of ICS’ side effects on the fetus 8 (18.6) Total number of 0.005
Financial reasons 0 (0.0) pregnancies
Right medications were not prescribed by 4 (9.3) One pregnancy 10 (20.4) 2 (8.7)
doctor Two pregnancies 5(10.2) 10 (43.5)
| don’t know the right medication for my asthma 13 (30.2) Three or more 34 (69.4) 1 (47.8)
| don’t have a regular follow-up for my asthma 9 (20.9) pregnancies
Long waiting time and appointment in health I (2.3)  Asthma exacerbation 0.001
care facilities during delivery
Work pressure 2 (4.7) No 21 (46.7) 21 (87.5)
| thought my asthma is mild 4 (9.3) Yes 24 (53.3) 3 (12.5)
Laziness | (2.3) Patient’s knowledge 0.019
Forgetfulness I (2.3) about types of
Psychiatric illness 0 (0.0) asthma medications
(controller vs.
reliever)
medications, fear of ICS side effects, and lack of =~ Notaware 36 (73.5) 12 (46.2)
regular follow-up, respectively, as the main reasons _ AWare 13(265) 14338
for their rl ntrolled asthma. Furthermore Type Of. doctor 0-349
or their poorly controtic ’ ractice and asthma
9.3% rgported the mair.l reason as wrong perception fPollow-up
of their asthma as mild one and a further 9.3% Follow-up with 18 (36.7) 14 (53.8)
blamed their doctors for not prescribing the right nonrespiratory
asthma medication. Financial reasons have not been specialist
reported by any of the patients (Table 5). Follow-up with 14 (28.6) 6 (23.1)
respiratory
A specialist
Associations between level of asthma control and ] regular 17 (347) 6 (23.1)
other variables follow-up
Significant associations were found between the Le"dgth of hospital stay 0.047
level of asthma control and asthma exacerbation (I_a%/s) 3(6.7) 5 (23.8)
in the peripartum/delivery period (p = 0.001), 3 or more 0 (9'3'3) 16 (76:2)

patient’s knowledge about asthma medications (p
= 0.019), total number of pregnancies (gravida)
(» = 0.005), and postdelivery hospital stay (p =
0.047) (Table 6).

Discussion

A major finding of this study is the poor asthma
control and increased health-care utilization due to
asthma among pregnant women. We have demon-
strated in a recent study the poor asthma control
among asthmatic patients in this country in gen-
eral.>! Moreover, this finding concurs with prior
evidence that suggests inadequate asthma control
and asthma exacerbations during pregnancy as a
worldwide problem affecting both developed and
developing countries. In a recent study of 103 preg-
nant women with asthma from Brazil, only 44%

fulfilled the criteria of controlled asthma using the
GINA assessment tool.”” A large population-based
study of 4315 pregnant women with asthma exam-
ining asthma morbidity in the United States revealed
that 12.7% of women received rescue corticosteroids
during their pregnancies, 11.1% had asthma-related
ED visits, and 6.3% of women were hospitalized.
Moreover, racial differences were also observed
with Black asthmatic women who were more likely
to receive a course of rescue corticosteroids than
Whites (14.6% vs. 11.9%), have an ED visit
(16.7% vs. 8.7%), or be hospitalized for asthma
(9.0% vs. 5.2%).*® In a prospective study from Aus-
tralia, up to 45% of pregnant women with asthma
had moderate-to-severe exacerbations requiring
medical intervention during pregnancy.'’-*
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The finding that suboptimal use of asthma medica-
tions (particularly ICS) in this study is in agreement
with other studies from other parts of the world, sug-
gesting also a global nature of the problem. An Amer-
ican study that assessed the prevalence of asthma
medication use during pregnancy between 2001 and
2007 revealed that asthma medications were used by
63% of patients and only a quarter of these women
were using ICS.>'” Suboptimal use of asthma medi-
cations during pregnancy have also been reported in
Ireland, Korea, and Australia.!”**32 Education in
asthma self-management, which involves self-
monitoring by either PEF or symptoms and proper
medication use coupled with regular medical review
and a written AAP improves health outcomes for
adults with asthma.®* Murphy et al. reported poor
asthma self-management skills and knowledge among
pregnant women, regardless of the severity of their
asthma. Overall, 40% of patients were nonadherent
with ICS medication, less than 50% had optimal inha-
ler technique, and 42% had inadequate knowledge
about their prescribed medications. PEF monitoring
was performed only by 3% of patients and only 15%
had a written AAP.** After implementing an asthma
education program in antenatal clinic, there were sig-
nificant improvements in all aspects of asthma self-
management with improvement in severe asthma
symptoms and reliever medication use.

Interesting findings in the current study are related
to the course of asthma during pregnancy. Over half
of the patients reported worsening of asthma symp-
toms during pregnancy. The conventional wisdom is
that asthma tends to follow the “rule of thirds” among
pregnant women, with one-third of the patients
experiencing an improvement of symptoms, one-
third a deterioration of symptoms, and one-third no
change in symptoms.®> Nevertheless, more recent
reports have challenged this quote and linked the
asthma course during pregnancy to the initial severity
of asthma. Among the pregnant women diagnosed
with mild asthma, there is an 8% risk of deterioration
resulting in exacerbation compared to a 47% and 65%
risk of deterioration resulting in exacerbation in
women diagnosed with moderate or severe asthma,
respectively.*®>®

In contrast to the findings from previous studies
that reported asthma worsening to happen mostly dur-
ing the second trimester with improvement during
labor,>® the current study revealed that asthma wor-
sening happened more frequently in the third trime-
ster and significant exacerbations were observed

during labor. As mentioned earlier, asthma course
during pregnancy tends to vary based on asthma
severity. Gluck et al., in a more recent systematic
review, concluded that second and third trimesters are
the most likely time for asthma worsening with a peak
in the sixth month. Moreover, 10-20% of asthmatics
tend to develop symptoms during delivery.*

As it was anticipated, as a consequence of the
wealth of the country, none of the participants in the
current study reported financial reasons for poor
asthma control. The finding of significant association
between the level of asthma control and the total num-
ber of pregnancies (number of gravida) in this study is
very fascinating. To the best of our knowledge, this
association has rarely been addressed in previous
studies, and further studies needed to confirm it.
Unlike asthma control in general population in this
country, we did not find statistically significant asso-
ciation between asthma control and the type of phy-
sician practice (specialist vs. nonspecialist) in
pregnant women.?!

Compared to previous studies that have estimated
the incidence of different maternal, neonatal, and
perinatal outcomes in general pregnant population
in Qatar, the incidence of low birth weight in asth-
matic pregnant women in the current study was less
than that in the general population (5.6% vs. 8.3—
9.5%).'"-* However, the incidence of preeclamp-
sia/eclampsia and major congenital malformations/
birth defects were more than that of general popula-
tion (9.2% vs. 0.31/1000 and 5.6% vs. 1.67%,
respectively).*'**? Furthermore, three of the four
congenital anomalies and five of the six preeclamp-
sia cases observed in this study occurred in mothers
with poorly controlled asthma at the time of inter-
view. The prevalence of gestational diabetes in Qatar
is 16.3%.% Hence, the high prevalence of gestational
diabetes observed in the current study participants is
not surprising.

The QAKCOP study is the first comprehensive
study to address asthma knowledge, care, and out-
come in pregnant women in this wealthy country. In
this study, patient’s interview was conducted face-to-
face by trained physicians, with good background
knowledge of asthma and asthma guidelines, who
were not responsible for asthma care of the partici-
pants. This has permitted direct observation of inhaler
technique by the interviewing physician as well as
accurate judgment of controller medication indication
and use based on the current asthma guidelines.
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Limitations of the study

A major limitation of this study, besides the relatively
small number of participants, is the reliance on phy-
sician diagnosis of asthma because of the underuse of
spirometry in this country. Reliance on prior physi-
cian’s diagnosis of asthma could result in an impure
asthma cohort.?! Furthermore, asthma control in the
current study was based on a single assessment via
ACT rather than an average of multiple assessments.
A patient’s level of asthma control may vary over
relatively short or long time intervals in response to
allergens or infectious agents or in response to treat-
ment. Although ACT is used to assess asthma control
over a 4-week period, clinical asthma control is ide-
ally assessed on multiple occasions.?® Previous stud-
ies have reported a reversion to preconception
bronchial hyperresponsiveness occurring 1 month
after delivery.>® In the follow-up part of the current
study, we inquired about asthma symptoms and
exacerbations during delivery and in the short peri-
partum period, but, unfortunately, we did not inquire
about asthma symptoms beyond that period. The rate
of some and fetal outcomes in this study should be
interpreted with caution due to the lack of control
group of non-asthmatic pregnant women. Despite the
high prevalence of asthma among children in Qatar
(19.8%),** the current study was not intended to
measure asthma prevalence among pregnant women,
as another study with the objective of estimating the
prevalence of this disease in adults (including preg-
nant women) is ongoing in the country.

Conclusions

The current study has shed a light on the critical
shortage in asthma care and patient’s perception of
asthma and asthma medications during pregnancy
even in the absence of economic reasons. Asthma
care and management during pregnancy did not seem
to coincide with tremendous improvements in mater-
nal and child health care in this wealthy country. The
results of this study also highlighted the urgent need
for clinicians and health care policy makers to focus
on maintaining asthma control during pregnancy.
Important strategies such as early referral of asth-
matic pregnant women for asthma management and
follow-up, the introduction of specialized asthma in
pregnancy clinics that encompass a multidisciplinary
model of care for asthmatic pregnant patients, and
the introduction of asthma education and self-
management skills prepregnancy could potentially

improve maternal asthma outcomes.****>**® More fre-
quent follow-up of such patients, preferably every 1—
2 weeks initially, to ensure asthma control is
achieved is also recommended.*’

Acknowledgements

The authors are indebted to Dr Tasleem Raza, Dr Abbas
Al-Abbas, Dr Hassan Mobayed, and Dr Hisham Abdul-
Sattar from Pulmonary Section, Hamad General Hospital,
for their valuable support during the preparation of this
manuscript. WHI, FR, MA, ASB, LIA, AMEA, MMD,
IYA, MUK, TSI, and AAI were responsible for concep-
tion and design, provision of study materials/patients, col-
lection and assembly of data, data analysis and
interpretation, manuscript writing, and final approval of
the manuscript. Administrative support was provided by
WHI, FR, and MA.

Declaration of conflicting interests
The author(s) declared no potential conflicts of interest

with respect to the research, authorship, and/or publication
of this article.

Funding

The author(s) received no financial support for the
research, authorship, and/or publication of this article.

References

1. Kwon HL, Belanger K, and Bracken MB. Asthma pre-
valence among pregnant and childbearing-aged
women in the United States: estimates from national
health surveys. Ann Epidemiol. 2003; 13: 317-324.

2. Hansen C, Joski P, Freiman H, et al. Medication expo-
sure in pregnancy risk evaluation program: the preva-
lence of asthma medication use during pregnancy.
Matern Child Health J 2013; 17: 1611-1621.

3. Fitzsimons R, Greenberger PA, and Patterson R. Out-
come of pregnancy in women requiring corticosteroids
for severe asthma. J Allergy Clin Immunol 1986; 78:
349-353.

4. Perlow JH, Montgomery D, Morgan MA, et al. Sever-
ity of asthma and perinatal outcome. Am J Obstet
Gynecol 1992; 167: 963-967.

5. Schatz M, Zeiger RS, and Hoffman CP. Intrauterine
growth is related to gestational pulmonary function in
pregnant asthmatic women. Kaiser-Permanente
Asthma and Pregnancy Study Group. Chest 1990; 98:
389-392.

6. Demissie K, Breckenridge MB, and Rhoads GG. Infant
and maternal outcomes in the pregnancies of asthmatic



Ibrahim et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

women. Am J Respir Crit Care Med 1998; 158:
1091-1095.

. Murphy VE, Clifton VL, and Gibson PG. Asthma

exacerbations during pregnancy: incidence and associ-
ation with adverse pregnancy outcomes. Thorax 2006;
61: 169-176.

. Clifton VL, Giles WB, Smith R, et al. Alterations of

placental vascular function in asthmatic pregnancies.
Am J Respir Crit Care Med 2001; 164: 546-553.

. Stenius-Aarniala BS, Hedman J, and Teramo KA.

Acute asthma during pregnancy. Thorax 1996; 51:
411-414.

Schatz M, Zeiger RS, Harden K, et al. The safety of
asthma and allergy medications during pregnancy. J
Allergy Clin Immunol 1997; 100: 301-306.
Chambers C. Safety of asthma and allergy medications
in pregnancy. Immunol Allergy Clin North Am 2006;
26: 13-28.

Rahimi R, Nikfar S, and Abdollahi M. Meta-analysis
finds use of inhaled corticosteroids during pregnancy
safe: a systematic meta-analysis review. Hum Exp Tox-
icol 2006; 25: 447-452.

British guideline on the management of asthma: A
national clinical guideline. https://www.brit-thoracic.
org.uk/document-library/clinical-information/asthma/
btssign-asthma-guideline-2016/ (accessed 19 June
2017).

National Heart, Lung, and Blood Institute; National
Asthma Education and Prevention Program Asthma
and Pregnancy Working Group. Managing asthma dur-
ing pregnancy: recommendations for pharmacologic
treatment-2004 update. J Allergy Clin Immunol 2005;
115: 34-46.

Aldington S and Beasley R. Asthma exacerbations 5:
assessment and management of severe asthma in adults
in hospital. Thorax 2007; 62: 447-458.

Lim AS, Stewart K, Abramson MJ, et al. Management
of asthma in pregnant women by general practitioners:
a cross sectional survey. BMC Fam Pract 2011; 12:
121.

Murphy VE. Managing asthma in pregnancy. Breathe
2015; 11: 258-267.

Central Intelligence Agency. The World Factbook
Estimate. 2016. https://www.cia.gov/library/publica
tions/the-world-factbook/geos/qa.html (accessed 19
June 2017).

Salameh K, Rahman S, Al Rifai H, et al. An analytic
study of trends in perinatal and neonatal mortality rates
in the State of Qatar over a 30 years period
(1977-2007): a comparative study with regional and
developed countries. J Perinatol 2009; 29: 765-770.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Abdulkader ZM, ur Rahman S and Nimeri N. The
incidence of low birth weight and intrauterine growth
restriction in relationship to maternal ethnicity and
gestational age at birth — A PEARL study analysis
from the State of Qatar. Qatar Med J 2012; 2: 32-37.
Ibrahim WH, Suleiman NN, El-Allus F, et al. The
burden of adult asthma in a high GDP per capita coun-
try: the QASMA study. Ann Allergy Asthma Immunol
2015; 114: 12-17.

Palmsten K, Schatz M, Chan PH, et al. Validation of
the pregnancy asthma control test. J Allergy Clin
Immunol Pract 2016; 4: 310-315.

Araujo GV, Leite DF, Rizzo JA, et al. Asthma in preg-
nancy: association between the Asthma control test
and the global initiative for asthma classification and
comparisons with spirometry. Eur J Obstet Gynecol
Rep Biol 2016; 203: 25-29.

American Thoracic Society. Asthma Control Test.
https://www.thoracic.org/members/assemblies/assem
blies/srn/questionaires/act.php (accessed 19 June 2017).
Global Initiative for Asthma (GINA). Patient guide.
http://www.ginasthma.org/local/uploads/content/files/
GINA_PatientGuide2007 (2007) (accessed 13 Decem-
ber 2012).

Reddel HK, Taylor DR, Bateman ED, et al. An official
American thoracic society/European respiratory soci-
ety statement: asthma control and exacerbations: stan-
dardizing endpoints for clinical asthma trials and
clinical practice. Am J Respir Crit Care Med 2009;
180(1): 59-99.

Araujo G, Alves G, Santos B, et al. Asthma in preg-
nancy: association of asthma control test (ACT) with
clinical management by the global initiative for asthma
(GINA). World Allergy Organ J 2015; 8(Suppl 1): A90.
Carroll KN, Griffin MR, Gebretsadik T, et al. Racial
differences in asthma morbidity during pregnancy.
Obstet Gynecol 2005; 106: 66-72.

Murphy VE, Clifton VL, and Gibson PG. The effect of
cigarette smoking on asthma control during exacerba-
tions in pregnant women. Thorax 2010; 65: 739-744.
Cleary BJ, Butt H, Strawbridge JD, et al. Medication
use in early pregnancy-prevalence and determinants of
use in a prospective cohort of women. Pharmacoepi-
demiol Drug Saf 2010; 19: 408-417.

Kim S, Kim J, Park SY, et al. Effect of pregnancy in
asthma on health care use and perinatal outcomes. J
Allergy Clin Immunol 2015; 136: 1215-1223.
Sawicki E, Stewart K, Wong S, et al. Management of
asthma by pregnant women attending an Australian
maternity hospital. Aust NZJ Obstet Gynaecol 2012;
52: 183-188.


https://www.brit-thoracic.org.uk/document-library/clinical-information/asthma/btssign-asthma-guideline-2016/
https://www.brit-thoracic.org.uk/document-library/clinical-information/asthma/btssign-asthma-guideline-2016/
https://www.brit-thoracic.org.uk/document-library/clinical-information/asthma/btssign-asthma-guideline-2016/
https://www.cia.gov/library/publications/the-world-factbook/geos/qa.html
https://www.cia.gov/library/publications/the-world-factbook/geos/qa.html
https://www.thoracic.org/members/assemblies/assemblies/srn/questionaires/act.php
https://www.thoracic.org/members/assemblies/assemblies/srn/questionaires/act.php
http://www.ginasthma.org/local/uploads/content/files/GINA_PatientGuide2007
http://www.ginasthma.org/local/uploads/content/files/GINA_PatientGuide2007

Chronic Respiratory Disease

33.

34.

35.

36.

37.

38.

39.

40.

Gibson PG, Powell H, Coughlan J, et al.
Self-management education and regular practitioner
review for adults with asthma. Cochrane Database
Syst Rev 2003; (1): CD001117.

Murphy VE, Gibson PG, Talbot PI, et al. Asthma
self-management skills and the use of asthma education
during pregnancy. Eur Respir J 2005; 26: 435-441.
Schatz M, Harden K, Forsythe A, et al. The course of
asthma during pregnancy, postpartum, and with suc-
cessive pregnancies: a prospective analysis. J Allergy
Clin Immunol 1988; 81: 509-517.

Giles W and Murphy V. Asthma in pregnancy: a
review. Obstet Med 2013; 6: 58—-63.

Schatz M, Dombrowski MP, Wise R, et al. Asthma
morbidity during pregnancy can be predicted by sever-
ity classification. J Am Board Fam Med 2003; 112:
283-288.

Murphy V, Gibson P, Talbot PI, et al. Severe asthma
exacerbations during pregnancy. Obstet Gynecol 2005;
106: 1046-1054.

Kwon HL, Belanger K and Bracken MB. Effect of
pregnancy and stage of pregnancy on asthma severity:
a systematic review. Am J Obstet Gynecol 2004; 190:
1201-1210.

Gluck JC and Gluck PA. The effect of pregnancy on
the course of asthma. Immunol Allergy Clin North Am
2006; 26: 63—-80.

41.

42.

43.

44,

45.

46.

47.

Sharara HA. A review of eclampsia in Qatar: a
twenty-year study (from January 1991-December
2009). Qatar Med J 2012; 2: 7-15.

Salameh K and Rahman S. Major birth defects among
baby’s borns in Qatar. Arch Dis Child 2012; 97(Suppl
2): A1-A539.

Bener A, Saleh N, and Al-Hamaq A. Prevalence of gesta-
tional diabetes and associated maternal and neonatal
complications in a fast-developing community: global
comparisons. Int J Womens Health 2011; 3: 367-373.
Janahi IA, Bener A and Bush A. Prevalence of asthma
among Qatari schoolchildren: international study of
asthma and allergies in childhood, Qatar. Pediatr Pul-
monol 2006; 41(1): 80-86.

Lim A, Stewart K, Abramson MJ, et al. Multidisciplin-
ary approach to management of maternal asthma
(MAMMA): a randomized controlled trial. Chest
2014; 145: 1046-1054.

Eager K, Nederveen-Bendien S, Oord S, et al. Asthma
control and medication use in pregnancy: is a specia-
lized asthma and pregnancy outpatient clinic of added
value?. In: 4th international workshop on lung health
asthma and COPD. New paradigms in preventing
exacerbations in respiratory diseases. Budapest, Hun-
gary, 19-21 January 2017.

Schatz M and Dombrowski MP. Asthma in Pregnancy.
N Engl J Med 2009; 360: 1862—1869.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


