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Systematic Review of the Safety of Regular Preventive Asthma

Medications During Pregnancy

Angelina Lim, Kay Stewart, Kai Kénig, and Johnson George

Asthma is a common condition re-
ported during pregnancy interna-
tionally.! The following asthma manage-
ment guidelines have highlighted the im-
portance of optimizing the use of asthma
medications during pregnancy: Ameri-
can College of Obstetricians and Gyne-
cologists (ACOG) and American Col-
lege of Allergy, Asthma and Immunolo-
gy (ACAAI)?%; British Thoracic Society
(BTS)? Global Initiative for Asthma
(GINA)*; National Asthma Council of
Australia (NAC)®; and National Heart,
Lung and Blood Institute (NHLBI).57
Poorly controlled asthma can lead to
an increased risk of preterm birth, low
birth weight, cesarean section, intrauter-
ine fetal death, intrauterine growth re-
striction, congenital malformations (eg,
ventricular and atrial septal malforma-
tion, spina bifida), small for gestational
age (SGA), preeclampsia, chorioam-
nionitis, low Apgar scores, and gesta-
tional diabetes.®!? Fetal hypoxia, also a
result of poorly controlled asthma during
pregnancy, can lead to severe risks of
neonatal respiratory difficulties, fetal
brain ischemia, and cerebral palsy.!?
Children exposed to uncontrolled mater-

OBJECTIVE: To review the safety of regular preventive asthma medications during
pregnancy.

DATA SOURCES: The following databases were searched from inception to February
2011: Ovid MEDLINE, PubMed, Cochrane Library, EMBASE and CINAHL Plus.

STUDY SELECTION AND DATA EXTRACTION: The search was limited to human
studies published in the English language. Titles of all articles were screened for
relevance. Abstracts of relevant articles were scrutinized to confirm relevance
before obtaining full text.

DATA SYNTHESIS: Selected articles were read by 2 authors and the accuracy of
the data extracted was confirmed.

RESULTS: Thirty-three articles were included in the final review. Small sample size,
missing data, inadequate control for confounding factors, and poor documentation of
dosage range were common limitations of the studies reviewed. The use of inhaled
corticosteroids, cromolyns, and long-acting B, agonists during pregnancy was not
associated with any particular adverse event, although the fluticasone/salmeterol
combination has been associated with poor outcomes in postmarketing studies.
Congenital malformations have been reported with leukotriene receptor antagonist
exposure during pregnancy, but those women also had exposure to other
medications, including oral corticosteroids.

CONCLUSIONS: Some negative outcomes of preventive asthma medications have
been reported, although their direct link with medication use is inconclusive.
Selection of preventive medications for asthma management during pregnancy
should be based on an assessment of the risks and benefits of medication use
versus the risks of poorly controlled asthma.

KEY WORDS: asthma, medication safety, neonatology, obstetrics, pregnancy.
Ann Pharmacother 2011;45:931-45.
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nal asthma during gestation have also been shown to de-
velop asthma later in life." Moreover, fetal growth restric-
tion has been associated with the child developing is-
chemic heart disease, hypertension, and type 2 diabetes in
adulthood.'® Conversely, well-controlled maternal asthma

Author information provided at end of text.
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has been shown to decrease the risks of congenital malfor-
mations and birth and delivery complications.'® An acute
asthma attack during pregnancy, if promptly treated, is un-
likely to have a serious effect on pregnancy, delivery, or
the health of a newborn infant."

Upon realizing they are pregnant, some women may
choose to discontinue or decrease their asthma therapy for
fear of harm associated with their asthma medications.
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Chambers® found that 39% (n = 501) of women discontin-
ued or reduced their asthma medications during pregnancy.
In one study, nearly two thirds of pregnant women with
asthma were found to be undertreated for 3 or more
months of pregnancy.”® These subtherapeutic regimens
could be explained by prescribers heavily relying on the
Food and Drug Administration (FDA) pregnancy cate-
gories’ when prescribing asthma medications during preg-
nancy.? The possibility of fetal harm appears to be remote
with the FDA-designated category A, as controlled stud-
ies have failed to demonstrate a risk to the fetus in the first
trimester (and there is no evidence of risk in later
trimesters). Risk of the use of category B and C drugs is
debatable, as there are limited controlled studies confirm-
ing their safety in pregnancy, although category C drugs
have shown adverse fetal outcomes in animal studies. Be-
cause of evidence of negative fetal outcomes, category D
and category X drugs are not recommended in pregnancy.
Heavy reliance on these FDA pregnancy risk categories
may cause a prescriber’s reluctance to weigh risks versus
benefits of drugs for asthma treatment.?’

Previous reviews on this topic are outdated or have fo-
cused on specific outcomes.?** Our objective was to con-
duct an updated systematic review of the safety of regular
preventive asthma medications during pregnancy to guide
optimal management of asthma during pregnancy.

Data Sources

The following databases were searched from inception
to February 2011: Ovid MEDLINE, PubMed, Cochrane
Library, EMBASE and CINAHL Plus. The search terms
used were pregnan* and asthma*. Further searches were
conducted in PubMed and Ovid MEDLINE using the key
words pregnan* and foet*/fet* and each of eformoterol,
formoterol, salmeterol, budesonide, ciclesonide, beclo-
methasone, fluticasone, triamcinolone, nedocromil, cro-
molyn, chromone, montelukast, zafirlukast, leukotriene an-
tagonist, corticosteroid, LTRA, LABA, and ICS. A MeSH
search was also conducted in PubMed, using pregnancy
and asthma as the key words.

Study Selection and Data Extraction

The searches were limited to human studies published in
the English language. Methylxanthines, oral cortico-
steroids, short-acting 3, agonists (SABAs), and anticholin-
ergics were not included, as these are not recommended for
regular preventive use by asthma guidelines.>”

The steps in the study selection process are summarized
in Figure 1 and were performed by 1 author (AL). Data
from studies identified in the search were extracted and tabu-
lated separately by one author (AL) according to drug class.
Similarities and differences in results were identified and
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methodologic strengths and limitations of studies were con-
sidered. All the articles identified in step 4 were read by a
second author (JG), who independently extracted data. Any
discrepancies were discussed and consensus was reached.

Data Synthesis

Thirty-three articles were included in the final review;
some studies included more than 1 drug class. There were
30 inhaled corticosteroid (ICS) entries,®17-*4¢ 2 combina-
tion therapy entries,*” 7 long-acting [3, agonist (LABA)
entries, 3454851 5 Jeukotriene receptor antagonist (LTRA)
entries,¥52% and 5 cromolyn entries.??7¥4550 Study de-
signs included cohort studies (n = 28), randomized con-
trolled trials (n = 2), case-control studies (n = 2), and case
series (n = 1).

Inhaled Corticosteroids

Many ICS studies were retrieved (Table 1).

The rates of pregnancy-induced hypertension (17%) and
cesarean delivery (30%) were higher in pregnant women
hospitalized with asthma exacerbations (n = 72) compared
with the general obstetric population (13% and 17%, re-
spectively).?® Posthospitalization, a 55% reduction in asth-
ma exacerbations and subsequent hospital admissions was
observed in women who used inhaled beclomethasone (n
= 34) compared to those who did not (n = 31).28 Further-
more, Wendel et al.?® have shown very low incidences of
perinatal adverse events regardless of beclomethasone use.
Dombrowski et al.3 compared inhaled beclomethasone
with oral theophylline and found similar rates of asthma
exacerbations and outcomes in the 2 groups; however, dos-
es of beclomethasone were higher than the average dose
range used by the general population (100-400 pg/daily).
The randomized controlled trial by Silverman et al.3
showed similar incidences of adverse events in the budes-
onide group (400 pg/daily) and the placebo group; healthy
children were delivered in 81% of all budesonide-exposed
pregnancies (n = 196) and 77% for placebo (n = 117). Oth-
er studies reported no significant increases in adverse
events; Namazy et al.*® and Kallen et al.3! reported that the
rates of adverse events, such as gastroschisis, oral clefts,
cardiac defects (eg, ductus arteriosus), spina bifida, and
chromosomal anomalies, were no greater than that expect-
ed in the general population. Greenberger and Patterson
related their incidence of congenital malformations (2.3%;
45 pregnancies) to the incidence in the general population
(1.0-6.5%). Alexander et al.? found a statistically signifi-
cant increased risk of antepartum hemorrhage, as well as
pregnancy-induced hypertension and hyperbilirubinemia
with steroid use (oral or inhaled).

Unfortunately, comparative studies of ICSs are lacking
and no human studies on ciclesonide were found in our
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search. Dombrowski et al.?” found fewer hospital admis-
sions for the triamcinolone group compared to those treat-
ed with beclomethasone and a lower trend for low-birth-
weight infants. Birth weight differences among the 3
groups were not statistically significant. A mean neonatal
intensive care stay of 2.7 + 7.0 days was reported, but it
was not stated how many infants were admitted to neonatal
intensive care. The authors acknowledged that the small
sample size precluded any meaningful analysis.
Comparisons of ICS doses were also not widely studied.
However, Blais et al.,* in an exposure study including bec-
lomethasone, budesonide, and fluticasone, found that
women who used more than 1000 pg/day of ICS (beclo-
methasone diproprionate-chlorofluorocarbon equivalent)
in the first trimester were 63% more likely to have a baby
with congenital malformation (musculoskeletal and car-

Safety of Asthma Medications During Pregnancy

diac malformations being most prominent) than women
who used none or up to 1000 pg/day. Conversely, infants
of women who used none or up to 1000 pg/day in the first
trimester were not at any greater risk of malformation than
those of mothers who did not use ICSs. Multiple pregnan-
cies, diabetes mellitus, and receipt of social assistance were
risk factors for the outcome, whereas other covariates, such
as maternal sociodemographic characteristics, were neither
confounders nor risk factors. Women who used high doses
of ICSs during the first trimester were older, less likely to
have a singleton pregnancy, and less likely to have a chron-
ic disease other than asthma. Women who were using high
doses of ICSs were likely to have had more severe and un-
controlled asthma. Many studies did not specify a dosage
range; thus, a dosage threshold above which adverse
events were more likely to occur was not evident.

Step 1°:
Relevant titles
were screened
PubMed
i Step 4°: Full
3176 articles Step 2°: Results tzzts wer':
PubMed combined and obtained
294 articles duplicates
removed
Step 3°: Further Leukotriene receptor
screening of t ist
Ovid N abstracts a[; zﬁg?; s
MEDLINE Ovid
996 articles MP‘DI{INP‘
268 articles
Inhaled corticosteroids
TOTAL= 30 entries
Cochrane Cochrane 370
Library ) Library .
30 articles 2 articles articles
Cromolyns
5 entries
EMBASE MIBASE
2583 articles I articles
Long acting beta, agonists
7 entries
CINAHL plus
CINAHL plus 4 articles
207 articles —l_>
Combination therapy entries
2 entries

Figure 1. Steps in the study selection process. 2Articles from each database were imported into a separate EndNote (version 3, Thomson Reuters)
library because of the volume; all titles were screened for their relevance. The results from the PubMed MeSH search were combined with the PubMed
key word search results and duplicates were removed. Titles were selected if they included specific drug names, class names or key words pertaining
to asthma and medications. Review articles and those outside the scope of the topic question were also removed. PSelected articles from the various
databases were imported and combined into 1 EndNote library and duplicates were removed. Abstracts of relevant articles were scrutinized to con-
firm relevance and matching to the study inclusion criteria before obtaining their full text. 9The reference lists of published reviews on the topic were
manually searched to ensure that relevant original articles were not missed.

theannals.com The Annals of Pharmacotherapy » 2011 July/August, Volume 45 = 933



A Lim et al.

ymoib susinesjul 8anpal 0}
umoys jou S0 ‘(Asupiy ansejdodAy ‘seipedsodAy ‘Yo|o [elo ‘sISiyos
-oJiseb i = u) uolewojew [epuabuod (% |°9) Aaalep wisieid (%e e
‘6 00G2>) bIeM UG MO Yim suejul :SSO |[e 10} 16 69 F £6EE MAIN
(sAoq 10} %z 21 SA S|Ib 1o}
%€’ L1) Uswom [[e sA (Ajaanoadsal ‘shkoq pue spIb 10} %9712 SA %8°0E
12 dnoub ‘9% YL SA %E €L g dnob ‘94,z'9] SA %1 'gl | dnolb) Jusw
-JeaJ) Jo ssa|psebal yuig ueasesard Jo ajel pasealoul ‘sdnoib usamiaq
Yibua| yuig uesw pue ‘MdiN ‘UHiq s|dinnuw ‘yuiqqiis 4o sejed Jejwis
(AjoAnoadsal 94,6 ¢ SA 9%8°¢) alel uoiendod
By} JOAO0 suoljew Jojjew jo alel [essuab ul 8sealoul ou (G = u) Ajlewoue
Jewosowo4yd ‘(Areydasoloiw pue epiiq euids Buipnjoul ‘9| = u) sloajep
[BINIONJIS J8Y10 ‘(snsousie snyonp yim saiqeq wisyeid g sepnjoul)
(9] = u) 10848p deIPILD ‘(} = U) YB|O |B10BJ0IO :SUoleWIOjew [ejuabuo))

ymolb sunsnelul 8onpal

0] UMoys jou asn S0 {(Asupny onsejdodAy ‘seipedsodAy ‘Yao |elo

‘sisiyososiseb i = u) uolewsojew [epuabuod ‘(%1 '9) Aaalep wisleld
‘(%€€ 6 0052>) Wblem yuig mo| :sSD| |1 oy 6 62€ F Leve MAN

S9WO9}N0 01}91SqO

ul sdnoib usamiaq saoualayip ueoliubis ou (2 = u) soluwelpAy

-061j0 ‘(0g = u) Alanijep uealesad ‘(g| = u) abeyuowsay ‘(O = u)
Aianijep wisyald ‘(9| = u) eisdweosald (0} = u) siUoCIUWEOLIOYD

sl0joe} 9S8y}

UM PBJBIDOSSE 10U SPI0JS}SOOIHO09 [BIO JUBHWOOUOD INOYIM 9insodxa
(%L v) Wb1em yuiq moj ‘(%82) Aanijep wisield (%6°01) eisdweosaid

Alrepow
lereunad ‘(2> Hd poojq Alepe [edljiqun) elwapioe dibojoyied ‘ybiam
yuiq mo| ‘Alanijep wieyald Jo 8ouspIoul pasealoul MOYs Jou pIp HoyoD

shep 6 F 8’1 Ae]S 8180 BAISUBIUI [B}eUOSU UBaW

‘11°0 F '/ Hd [euaye pIod uesw ‘6'0 F 9'8 UIW G e $8109s Jebdy

ueaw WM’ |'g F 0'g¢ abe |euonelsab ueaw ‘6 66/ F 86/2 MAIN ‘sisdes
J0 ‘safeyiiowsay JejnoujuaAeiul ¢ 10 € apelb ‘saljewoue Jo a0uUspioul ON

(Aep/synd 91-9) sasop Jaybiy Jo asn yum

(6 8G¥2-0281) Siublom yuigq mo| ‘syyesp [eussiew 1o [ejs) ou (b £gge

MAIA (uonewiojew deipied) (| = u) uonewloyew [eyusbuod (gg/e
= u) uoioge snoauejuods ‘(g = u) uoisuauadAy ‘(| = u) eisdwejosald

uaip|iyo
Ayijeay palaAijgp uswom |je ‘suoiuoge dinadelay) 10 snosuejuods oN

paleyul :4Q (ssOI a¢(7002)
eAep/brl 009-26 1sow :Q pasn oym 96¢ JO £ = U) uswom dnewyise eubaid ‘pasodxy Hoyon AzewepN
(€01 = u) apiuosapng sn|d sp1018}SO2ILO0D [BIO 'E
(6122=u)
(Sp1018)s021109 [B1O 10 Pajeyul jou) sBnip dllewWyISenuE Jaylo ‘g
paeyul :4a (8962 = u) epluosapnq Ajuo *| 2¢(€002)
4N :a Buisn uswom jueubald onewyisy Hoyon eleenelioN
pajeyul :4q (102 = N) Aoueubaid Apes
dN :d Ul apluosapnq pajeyul 0} pasodxe a1am SIaYjow asoym sjueju| Hoyod ,4(6661) uajey

6.(0 A1oBajeo ysu Aoueubaid) spluosapng

paleyul :4a (ssO| 03 pesodxa e(¥002)
<Aep/Brl 009-g6 Asow :q 96€ 10 10 = U) uswom jueubaid onewyise :pasodx3 yoyo)n AzewepN

(081 = u) suoseylowoldaq
ogaoe|d pue auljjAydoayy Buisn uswom jueubalid oiewyisy

pajeyul :4Q (¥61 = u) aunifydosyy ogeoeld 0¢(#002)
Rep/Br 05 :a pue auoseylawo|daq pajeyul Buisn uswom jueubald oiewyisy 104 smolquioq

pajeyul :4a (o€} = u) uswom jueubaid onewyiseuou :pasodxaun 62(2661)
4N :a (2€1 = u) uswom Jueubaid onewyise :pasodxy Hoyon Zjeyos

(1LOY ue uiym
‘uoneqlaoexs

pareyur :4Q BWUYISE 10}
(4N ynd/6rl) (1€ = u) uswom jueubaid onewyise :pasodxaun pazijendsoy 42(96611)
Alrep @aimy synd ¥ :Q (€ = u) uswom jueubaid onewyise :pasodxy  UBWOM) LOYoD |epusmp

(gz = u) auljAydosyy jeso Buisn uswom ueubaid oewyISy
pajeyul :4a (G} = u) sauojouowel pajeyul Buisn uswom jueubaid onewyisy 12(9661)
dN :a (71 = u) uswom jueubaid oewylse :pasodxy Huoyoo psmoiquioqg

(SP1048}S0210D [BIO PAAIBDa)
pafeyur :4Q osfe /¢ ‘seoueubaid Gy 10F = N) 92(€861)
Aep/Br 279-891 :a uswom jueubaid onewyise :pasodxy Hoyon JETIET[VEEI]S)
(A10308yS11ES [HUN PBX2BYD
anbiuyoay) pajeyul :4a
AKep/Bri 009 paiinbai ae(V261)
'sid may e ‘Aep/Br oS~ :Q (0z = N) uswom jueubaid oiewyise pasodxy HOYoD  UMOIg-MOLIO|

61(0 A1obBajeo s Aoueubaid) ajeuoidoidip auoseylawojosg

dnouy pasodx3 10j sawoanQ

4a pue g (u) sdnoun ubisaq ELIEYETE}Y|

$SOI J0 Alojes 8y} Uo SaIPNIS °| BjqeL

theannals.com

The Annals of Pharmacotherapy » 2011 July/August, Volume 45

934



Safety of Asthma Medications During Pregnancy

(96 8bed uo panujuo)

uswdojansp [eluade|d pue |eje} 0} J0INQLIU0D Jofew e S| SIXe 45| “sjuejul wialald 1o wia) ul yblom yuig yum Ajasiaaul seyejaliod L-d4g49]| pue ybiam Yuig Yim s8yejaiiod ¢
-dg49| "umolb |ejusoeld pue [ejay) [ewndo 1oy palinbas ase pue uonessyjoid pue ymmoib (|99 oiewos Buonpur saipadoid olusboyw aaey yoym ‘ulnsul o} pajejas aouanbas e yum sepidadAjod ase g-49)| pue |-49)],
"JuseAinbe spluosepnq ul pessaidxe sem asop Ajiep sbelony,

'sauljepINg

SNSUBSUO) BWUISY Uelpeue) ay} Aq paziubooal pue saipnis snoinaid ul pasn pue padojgasp wypioble ue Buisn jusjeainbs uogsedo.ionjyoiolyod-areuondoldip suoseyawooaq Ul passaldxs sem asop Ajiep abelany,
‘sysiuobe &g Bunoe-Uoys = sygys ‘el pajjoliuod
paziwopuel = | QY ‘papodal jou = YN yblem yuig uesw = pgIA ‘uteloid Buipuiq 1030e) yimolb axji-ulinsul = 4g49)| $101oe) Yyimouh aij-ulnsul = 45| ‘SpI0JaiS02IL0d pajeyul = SSO)| ‘wloy abesop = 4 ‘ebesop = g

Uymolb asuneinesul
29anpaJ 0} umoys Jou ss9)| ‘(Aeupny onsejdodAy ‘seipedsodAy ‘Yolo |elo
‘sISIyosoulsed :f = u) uonewloyew [eyuabuod ‘(% | 9) Alaalep wisleid

(%€°€) (b 0052>) 3ubteom yuig moj S| e 104 6 L°09 * 80SE MEIN
6°0 F 8'8 2100s UlW-G Jebdy
ueaw ‘1'0 ¥ ¢/ Hd |euaue p1oo ueaw ‘shep / F /'g Aels a1ed aAisuaul
|ejeuOau UeaW ‘WM g F 2'6¢ obe |euoneiseb uesw ‘6 8/9 F 00EE

MaW ‘sisdas ‘sabeyiioway Jejnoujusaeiul ¢ 1o g apelb ‘saljewoue oN

(I = u) swouipuAs Ajjaq

aunud ‘(| = u) sadije} reuomisod ‘(| = u) sdiy Ao119 ‘(] = u) saje004pAy

jesarelg ‘(1 = u) sdiy Ao110 pue sa1punel [eyeuoau yyum 10940p |eydes

Je|noujuanA ‘(1 = u) Ajunjewald awalixa YIM pajeloosse saljijewlouqe
lenuabuod ‘(g = u) uologe dA1ddId ‘(G = u) uoluoge snosueuodsg

(1M 4.9€ PUB [SUIMI] XM ¢, 7€) SUHIG ainjews.d ¢ Aisljepisod

MM | JO yuiq 1e Aejap |eluswdojaAapolnau Jo suolewlolew [eyuabuod
Jolew Jo aouapIng ou {(paisanbai g ‘snosuejuods | ‘g = u) suoloqy

AjoAnoadsal ‘uswom

O1JBWIYISBUOU SA SUOSEINN|} YIM (WD Z'HE SA 6'HE) 90UaI9)WLNII0
peay ‘(wo 8'LG SA 9°LG) uibus| yuiq uesw ‘(6 £'€ZHE SA L' Ly 1E)

MAIN ‘(Im 201 SA 9°6€) 9Bk Jeuonesab ul seoualayip uedlubis oN
ymmoub suusInelul 8dnpal 0} UMOYS Jou

sS0)| ‘(Aeupny onseidodAy ‘seipedsodAy ‘Yoo [elo ‘sisiyosonsed 4 = u)

ymolb suuenesul

2onpaJ 0} UMoys Jou sS9)| ‘Aaupiy onsejdodAy ‘seipedsodAy ‘Yyajo |eso

‘sisiyososlsed ‘4 = u) uonewlioyew [eyuabuod ‘(% | 9) Alaallep wislald
‘(%€°¢€) (6 0052>) Wbiom yuig moj :SSO| I[e 10} ‘6 £'02 ) F 257E MAIN

AjoAoadsal ‘uswiom

O1JBWIYISBUOU SA 8pIu0Sapng YiIM (WO g€ SA £'GE) 8oualajundlio

pesy ‘(wo 8'1G SA 8'2S) uibus| yuiq uesw ‘(6 £°€2¥€ SA 9'428¢)
MAIN ‘OIM 20 SA 2°6€) bk |euoneisab ul saoualayip ueoliubis oN

(ZL1/2 sA 96/1) uoisus}

-19dAY ‘(L1 1/€ SA 96 |/2) SBWOINO JBLIO ‘(L |1/9 SA 961/9) UOILIOGR

paonpul ‘(LL1/€ SA 961/%) AoueuBeid suueineixe ‘(LLL/LL SA 961/£2)

uolyoge snoaueuods ‘(£ 1/f SA 961/€) Suoiewlojew [eyuabuod

paioadsun :sjuane aslanpe Jo Sl pasealoul ou ‘saoueubaid pasodxaun
10 %/ / SA saloueubald pasodxa Jo 9, |8 Ul paIaAliap uaip|iyo AylesH

psleyul :4a
<Aep/6r 009-26 1sow :q

peleyul :4a
uN:a

pajeyul :4@

frl 0G2-0S :a

|eseuedjul/pareyul :4g
(UN

ynd/Br) Aep/synd 2-1 :a

peleyul :4a

qfep/bri G0 126 :a
psleyul :4a

<Aep/6r 009-26 1sow :q

peleyul :4a
<Aep/6r 009-26 1sow :q

psleyul :4a
qfep/br 82601 :a

pefeyul :4Q
Kep/Bri 00 :a

(ssD| 01 pasodxa
USWOM 96¢ JO |8 = U) uswom jueubaid onewyise :pasodxy
(g2 = u) auljAydoay jeso Buisn uswom yueubaid olrewyISy
(FL=u)
auosey}awoloaq pajeyul Buisn uswom jueubaid oewyisy
(g1 = u) uswom jueubaid onewyise :pasodx3

uoyon

uoyod

a¢(7002)
AzewepN

0c(9661)
smoiquioq

6.(0 A1oBajed ysu Aoueubaid) apiuoieoe suojourowels)

(56 = N) uswom jueubaid oirewyise pasodx3y

(21 = N) ssau||l Aojesidsas yum uswom jueubaid :pasodx3

(02 = u) uswom jueubalid dieWYISEUON
(6 = u) |018}WIBS/OUOSEDNIN]}
(81 = u) auofe auoseonny
(1 = u) auoje apiuosapnq

Buisn uswom onewyise yueubald

(sso1 01
pasodxa 96¢ J0 gg | = U) uswom jueubald onewyise :pasodx3

uoyod

S8l8s 8se)

uoyod

uoyon

¢(2002) ouied

»e(£002) 104D

0v(9002) UOYIID

a¢(¥002)
AzewepN

61(0 A1oBajeo ysui Aoueubaid) sjeuoidoid auoseonn|4

(ssol 0
pasodxa 96¢ J0 Gz = u) uswom jueubaid onewyise :pasodxy

Hoyod

c(002)
AzewepN

61(0 A1oBajea Aoueubaid) apijosiuni4

(02 = u) uswom oleWYISeUOU Jueubald
(6 = u) |01818WIBS/OUOSEIIN]} IO (8] = U) BUO|E BUOSEDIIN|}
‘(41 = u) auoe apluosapnq Buisn uswom jueubaid olewyISY

(211 = u) uswom jueubaid onewyse :pasodxaun
(961 = u) uswom yueubaid oirewyise ;pasodxy

uoyon

104

97(9002) uoHD

¢¢(5002)
UBWIBA|IS

935

2011 July/August, Volume 45

The Annals of Pharmacotherapy

theannals.com



A Lim et al.

(L'6/%8G°21 SA %9'E/%Y'S SA %1"9/%0°6 SA %9
/%6 -1 sdnoib) s JO 8SN J8)ISaWII-ISIl} YIM Suoiewloljew Jofew
/SUOIIBWLIOJBW |[B JO ¥S1 pasealdu] OuU asn SO| OU SA SUOewlojew
|eyuabuod | JO ¥SU Ul UOONPaAI %6S B YIM PaJelooSSE

Apueoyiubis Jeysawiny isiiy Buninp (Aep/6r 000 1-00G<) S@SOp 81eIapOoIN

%S SA %G :Aep/Brl 00G<
%6 SA %g ) :Aep/Brl 005-102
%0€ SA %G€ :Aep/Bri 00e-1
S|0J3U0D SA SBsed uj eisdwe|oaaid Jo Ysu Ul 9oualayip Juedubis oN
%G SA %G :Aep/Bri 00g<
%6 SA %01 :Aep/Bri 005-102
%EE SA %G€ Aep/Brl 002-1
S|0J}UOD SA S8SEBD
ul uoisuapadAy paonpul-Aoueubald Jo ysu ul @oualayip Juediiubis oN

(%L v-L72)
 pue ‘g ‘| sdnoib ul @ousenald Jejiwis ‘4enamoy {(%Eg0)
2 dnoub uj sajjewoue [einjonils Jofew jo aouseaald mo| Appuesiiubls
2 SA | dnolb
ul (WD 2'$€ SA /'H€) 9oUalajwndl0 peay ueaw ‘(Wd 9° LG SA €1G)
WBus| yuiq ueaw ‘(B 0¥SE SA 2SGE) MEIN Ul SeoUBIBHIP JUEdIUBIS ON

SSD)| JO 8sh pue SawodNo [ereunad
9SIaAPE UsaM}aq Saoualayip JuedliubIs ou (%6 |) Suonewloyew
Jolew paoadsun ‘(%] 2) abe reuoneisab 1o} [lews (%g 1) wybiam

UHIg MO| ‘(% 91) Aanijep wiusield (%' LL) uoisuspadAy [euoneisan

(pesodxe 10U 6202 JO %29 SA pPesodxe 9/ | JO %S'8)
Klanljep wislaid Jo ¥S1 pasealoul ou {(pasodxs Jou G90Z JO %/ L SA
pasodxa 9g | JO %6°G) UoIOIISal YImolh auuaineljul Jo 3si pasealoul oN

dnoib aouaisjal sA pasodxs usamiaq sa|qelen
9S8y} Ul 8oualayip ueoliubis ou ‘wd G'g F g LS yuiq 1e yibua)
uesw ‘b6 6425 F 0°256€ MAIN ‘SAep GG F £'9/2 abe [euoneiseb ues|y

(%88 ‘%58 ‘%98 ‘%1 '9L)

elwauignigiedAy (%S 0k ‘%L L ‘%L €L ‘%1 81) uoisuspadAy

paonpul-Aoueubald (%0°8 ‘%0°0L ‘%9 Ll ‘%e ) ebeyuoway
wnyedajue Jo ysi pasealoul :uswom jueubaid dlewyiSe 10} SaWoINO

aJ1 10 Yeam 1811} ay) buunp

|endsoy o} suoissiwpe ‘@aipunel ‘eiwadk|bodAy ‘ybiam yuiq aane|al

‘sa109s Jebdy ‘ejuade|d jo uonesedss ainjewsaid ‘SUONOBIIUOD BULIBIN

ainjewsald ‘uonelsab jo yibus| ‘saueiquiaw jo ainidni ainyewsald
‘suonewJojew |eyuabuod ul sdnoib Buowe seouaiayip uedyiubis oN

peleyul :4a
<Aep/Br 000L<010:a

peleyul :4a
<Aep/brl 00G< 010 :a

psreyul :4Q
dN :d

peleyul :4a
uN

peleyul :4a
uN:a

peleyul :4a
uN

(payioads
J0u) [eJO 10 pajeyul :4Qd
HN:a

pseyul ;4
6r $-2'0 epiuosepng ‘6
£-G0'0 duoseylewooeq :q

(22 =u) ssO| Aep/Bri 000 <

(291 = u) ssO| Aep/Brl 0001L-006<

(28g1 = u) ssOI Aep/brl 00G-0<
(ov2z=u) ssol0u |

Buisn (196 = u) uswom jueubald oiewyIsy

A ™ <

(e91 = u) eisdwejosaid
‘(e 10 = u) uoisuapadAy paonpul-Aoueubaid :S|043U0D paydle
(591 = u) eisdwejosald
(20€ = u) uoisuauadAy paonpul-Aoueubald

(€L = u) (Adesoyy

1sinq ‘Allofew) SpI0IBISODIH0D JIWBISAS JUBHWOOUOD
yum uswom jueubaid oirewyise :pasodxa 1o pasodxaun “f

(€0l =u) svavs
Aluo pasn oym uswom jueubaid oiewyise :pasodxaun ‘¢
(e0g = u) uswom Jueubaid oieWyISBUOU pasodxaun g

apljosiuny

‘auojoulowel] ‘apluosSapng ‘OUOSEYIdWO[0aq ‘QUOSEIIN|}
Buipnjoul ‘(8e = u) uswom jueubald oirewyise pasodx3 |

(Lov | = u) uswom onewyise yueubald :pasodxaun
(222, = u) uswom yureubaid onewylse pasodxy

(5902 = u) uswom onewyiseuou yueubalid :pasodxaun
(921 = u) uswom onewyse yueubaid :pasodxy

YN sniels ewyise (2128 = u) sbnip
uonduosaid aseyoind jou pip oym uswom jueubaid :pasodxaun
(801 = u) uswom jueuba.d onewyise :pasodxy

(602 = u) uswom dnewyiseuou ‘yueubald :pasodxaun
(e0g = u) Ajuo sisiuobe &g uo uswom Jueubaid onewyisy
(g2€ = u) sbnup ou uo uswom jueubaid oneWYISY
(6€1 = u) sbrup
18410 INOYYIM 10 Ylm uswom oiewyise jueubaid :pesodx]
(££2 = u) uswom jueube.id onewyseuou AyiesH
(02 = u) eposida anoe Aue aiojaq Inq ‘Aoueubaid Buunp sebels
snoleA Je sSO| pauesls (£Gz = u) Aoueubaid noybnoayy
SSO| pasn (£/1 = u) eposide anoe ue Jaye Ajuo Aoueubaid
Bunnp ainsodxa §O| pey oym uswom jueubaid oewyisy

uoyo)

|0J)U0D-8SB)

uoyon

uoyod

uoyod

uoyod

uoyod

uoyod

¢r(£002) stelg

15(S002)
[euen

0,(5002)
eAaliyyeg

6c(002)
Z1eyos

16(€002)
usyoeig

0e(1002)
uasso|0

(8661)
Jopuexa|y

11(9661)
elejuley
-snjuals

(o13199dsuou) sp1043}s0211I02 pajeyu]

dnouy pasodx3 10j sawoanQ

40 pue g

(u) sdnoun

ubisaq

ooualayey

(penupuod) s Jo Aleyes ay) Lo salpnis *| dlgqeL

theannals.com

The Annals of Pharmacotherapy » 2011 July/August, Volume 45

936



mean birth weight; NR = not reported; RCT = random-

malformation vs group 1; crude prevalence of all malformations/major

malformations (groups 1-3): 9.6%/5.9% vs 9.0%/5.7% vs 14.3%/9.7%

Vs group 2; group 2 not more at risk of delivering an infant with a
ICSs did not affect cord plasma IGF-1, IGF-2, IGFBP-1, IGFBP-3,

IGF axis®

controls)
Group 3 not 63% more at risk of delivering an infant with a malformation

No increased risk of congenital malformations (4.3% cases vs 4.0%

insulin-like growth factor binding protein; MBW

D: 0 to >1000 pg/day?

DF: inhaled
DF: inhaled
DF: inhaled

D: NR
D: NR

5124);

4392)

insulin-like growth factor; IGFBP

inhaled corticosteroids; IGF

general practice and singleton or twin delivery (n = 30,053);
short-acting B, agonists.

Children with no malformations, matched by year of birth,
1209 mothers exposed to ICSs

Children with >1 reported major malformation (n
Exposed: asthmatic pregnant women (n = 107)
Unexposed: nonasthmatic women (n = 38)

220 mothers exposed to ICSs
Exposed: asthmatic pregnant women using

1.no ICSs (n = 8734)
3. >1000 pg/day of ICSs (n = 154)

2. >0 to <1000 pg/day of ICSs (n

Case-control

Cohort

Cohort

dosage form; ICSs
ized controlled trial; SABAs

dosage; DF

2Average daily dose was expressed in beclomethasone diproprionate-chlorofluorocarbon equivalent using an algorithm developed and used in previous studies and recognized by the Canadian Asthma Consensus

Guidelines.
°IGF-1 and IGF-2 are polypeptides with a sequence related to insulin, which have mitogenic properties inducing somatic cell growth and proliferation and are required for optimal fetal and placental growth. IGF-

BP-3 correlates with birth weight and IGFBP-1 correlates inversely with birth weight in term or preterm infants. IGF axis is a major contributor to fetal and placental development.

bAverage daily dose was expressed in budesonide equivalent.

Tata (2008)%
Blais (2009)*
Clifton (2010)%2

D

Safety of Asthma Medications During Pregnancy

Asthma severity can be a serious confounding factor, as
it is difficult to establish whether the adverse events are at-
tributable to the medications or uncontrolled asthma. Some
studies attempted to control for asthma severi-
ty.17:26.28.303537.40-4246 Apalyses in both the mild and moder-
ate-severe asthma groups indicated no effect on fetal
growth.* Greenberger and Patterson? evaluated pregnant
women with severe asthma who were exposed to beclo-
methasone and found only 1 infant with a cardiac malfor-
mation, including a double ventricular septal defect, patent
ductus arteriosus, and subaortic stenosis. The infant’s
mother had schizophrenia, asthma and diabetes, and was
taking a cocktail of chronic long-term medications, includ-
ing antipsychotics. Namazy et al.3¥ found a nonsignificant
trend of increasing incidence of SGA infants with increas-
ing doses of ICS after controlling for factors such as race,
smoking, and acute asthma episodes. Choi et al.3* stated
that during pregnancy, none of their 12 ICS-exposed par-
ticipants experienced uncontrolled asthma.

The relationship between gestational exposure time and
adverse events has not been explored in depth.?31323435434447
Perrio et al.* found that 17 of 18 babies exposed to flutica-
sone in the first trimester were born at term. One baby had
a congenital abnormality associated with extreme prematu-
rity; another had a ventricular septal defect, clicky hips,
and neonatal jaundice, which was attributed to the moth-
er’s antibodies; and 3 babies were born with minor con-
genital abnormalities. All babies exposed to fluticasone in
the second or third trimester were born at full term; 1 baby
was born with prune belly syndrome (time of exposure un-
certain). Norjavaara et al.32 found no significant differences
in birth weight, length, and gestational age when compar-
ing budesonide exposure in early pregnancy with any time
during pregnancy.

Systemic absorption of ICSs following inhalation is gener-
ally minimal. Inhaled budesonide has an estimated lung
bioavailability of 34% of the inhaled dose and, once ab-
sorbed, it becomes a weak systemic steroid.> Triamcinolone,
fluticasone, ciclesonide, and beclomethasone have low to un-
detectable plasma concentrations when inhaled.s” It is uncer-
tain the extent to which these drugs can cause adverse events,
considering such low systemic absorption after inhalation.

Oral corticosteroid burst therapy was administered in
most studies, which would have added to the corticosteroid
concentrations and increased the likelihood of an adverse
event. In the study by Namazy et al.,*® at least 1 course of
oral corticosteroids for acute asthma episodes was required
by 31.1% of women in the ICS-exposed group (n = 123),
of whom 10.6% (n = 13) had SGA babies.

Most of the retrieved ICS studies had small sample sizes
and did not control for other contributing risk factors. More
adequately powered studies showing a strong correlation
between ICS use and an adverse event would be needed
before their use during pregnancy should be discouraged.
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Combination Therapies

1)

outcomes without relating them to a control group or to the
general population. Neither study provided enough evi-

dence to discourage use of combination asthma preventive
therapies.

control
right testis (n

= 2 3
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Overall, the use of LABAs during pregnancy was not
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associated with any particular adverse event (Table 3). Ma- = s 2
ternal plasma concentrations after absorption of inhaled ﬁ 5 g
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While there is currently no established risk with LABA use g 553 £ % e
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during pregnancy, more reliable evidence is needed.
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Leukotriene Receptor Antagonists

In recent years, several LTRA safety studies’** have been
published (Table 4), although doses were often not specified.
LTRAs are generally taken in combination with other asthma
medications; hence, it is not surprising that not many studies
have analyzed this drug class exclusively. Bakhireva et al.
stated that 99% of subjects in their LTRA group (n = 96)
used SABAS, 40% used oral corticosteroids (majority as
burst therapy), and 39% used ICSs at some time during preg-
nancy. Although 5 major structural defects (Sturge-Weber
syndrome, congenital hip dislocation, bilateral club foot, neu-
rofibromatosis type 1, and imperforate anus) were reported in
the LTRA group, all 5 mothers also had exposure to ICSs and
SABAs, and 2 mothers also had exposure to oral corticos-
teroids at some time during pregnancy (duration not report-
ed). The prevalence of major structural anomalies at birth in
the LTRA group (n = 96) was 5.95% compared with 3.9%
among exclusive SABA users (n = 122) and 0.3% among
controls (those without asthma; n = 346). Only malforma-
tions from the LTRA group were reported, and these major
structural defects may have been due to exposure to other
medications such as ICSs. In all cases, the mother had used
LTRAs throughout pregnancy. Sarkar et al.** found a signifi-
cant decrease in birth weight in the LTRA group, but a sub-
analysis of women who continued LTRAs throughout preg-
nancy showed no significant differences in birth weights.
Given that 52.6% of participants discontinued LTRAs after
the first trimester, the authors suggested that continual LTRA
use during pregnancy gave better control of asthma and de-
creased the risk of low-birth-weight babies.

In the study by Tata et al.* (Table 5), LTRAs were com-
bined with cromolyns in a category called “antiinflamma-
tory agents” when reporting adverse events. Among the 36
antiinflammatory agent users, only 1 was exposed to mon-
telukast (control group).

Safety data on LTRAs are limited because large, well-
designed studies are lacking.

Cromolyns

Few studies are available on the safety of cromolyns dur-
ing pregnancy (Table 5). Only the study by Schatz et al.””
had a reasonably large sample size (n = 243), but the drugs
used included inhaled (n = 158), intranasal (n = 113), and
ophthalmic (n = 23) forms of cromolyns. As with other stud-
ies of preventive asthma drugs during pregnancy, patients
were allowed to use oral corticosteroids during periods of
exacerbation in all the cromolyn studies. Tata et al.** identi-
fied 9 cases of congenital malformations with cromolyn use,
including congenital hip dislocations and shortening of the
legs, imperfect fusion of the skull, defect of the lacrimal pas-
sages, cleft palate with bilateral cleft lip, hypospadias, and
Down syndrome with ventricular septal defect. However,
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this study used children born to mothers without asthma as
controls and was significantly underpowered, making it dif-
ficult to distinguish whether these adverse events could have
been due to asthma versus the drugs.

More evidence is needed to link cromolyn use with ad-
verse events given that systemic absorption after inhaled
cromolyn delivery is low even after continual dosing."’

Discussion

This review has identified few reports of negative out-
comes; however, there was no clear, direct association with
medication use in most of these cases. Many of the adverse
events could have been the result of poorly controlled asth-
ma, rather than medications. A few studies noted poorly
controlled asthma as a confounding factor.3¥434455 Many
studies prospectively followed women who continued their
existing asthma treatment and did not control for multiple
agents. Other medications not used for asthma were also
not controlled for. More safety data are available for older
ICSs (eg, beclomethasone and budesonide) and cromolyns,
compared to newer medications such as LABAs and
LTRAs. Further evidence from large, well-designed stud-
ies is essential to confirm the safety of LTRAs and LABAs
in pregnant women.

ICSs are the most commonly used preventive asthma
medications and are the recommended first-line therapy in
moderate to severe persistent asthma during pregnancy by
most global organizations (BTS, GINA, NAC, and
NHLBI)*7; ACOG and ACAAI? recommend cromolyns.
Treatment of asthma with ICSs during pregnancy de-
creased asthma-related physician visits compared to
prepregnancy and was not associated with adverse out-
comes.® The only large study of cromolyns did not show
any relationship between major malformations and use of
cromolyns in the first trimester.?? Comparative safety stud-
ies of cromolyns and ICSs are lacking, making it difficult
to recommend one over the other during pregnancy.

To our knowledge, no data on the budesonide and efor-
moterol/formoterol combination are available. With low
incidences of adverse events from using these agents sepa-
rately, ICS/LABA combinations would not be expected to
cause significant harm. Nevertheless, more safety informa-
tion on ICS/LABA combinations is warranted.

Evidence for the safety of LTRAs is limited; therefore,
some guidelines recommend these agents during pregnan-
cy in cases of inadequate control with first-line antiinflam-
matory agents and/or if previous or current use of LTRAs
has demonstrated efficacy.2%’

Limitations of Studies Included in the Review

Patient adherence to study medication(s) was taken for
granted in most studies, although adherence to asthma
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medications has been shown to decrease in pregnancy.!®

81)

contributed to the negative outcomes reported in many
studies. Understandably, nearly all studies permitted sub-
jects to use oral corticosteroids and SABAs when needed
for exacerbations. It is impossible to attribute an adverse
event to a particular drug when participants are using mul-
tiple medications.

Reporting of participant characteristics and outcomes
also varied among studies. Some studies listed all the ad-
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was sometimes included.?3437%455 Furthermore, sample
sizes in many studies were small. Missing data and loss to
follow-up were also evident in many studies, further skew-
ing the results.

Strengths and Limitations of the Review

This is an up-to-date review of the safety of preventive
asthma medications during pregnancy. The review team
comprised respiratory and neonatal physicians and phar-
macists. A thorough and comprehensive search was con-
ducted to ensure that all relevant articles were identified.
To minimize the chances of missing studies, reference lists
of already published reviews were also reviewed. Howev-
er, data from the Merck reports? were extracted from a sec-
ondary source because the original documentation was not
available. Two authors reviewed each article and verified
the data extracted to reduce the potential for bias in the in-
terpretation of data.

The majority of studies were carried out in North Amer-
ica and Europe; asthma medication safety studies during
pregnancy from other parts of the world were limited,
which makes the review less generalizable to patients from
other regions, especially ethnic minorities.

Message for Practitioners

Until further evidence from large, well-designed studies
in pregnant women is available, health-care providers
should follow asthma guidelines produced by various pro-
fessional organizations for the management of asthma dur-
ing pregnancy (ACOG and ACAALI BTS, GINA, NAC,
and NHLBI).2” A conservative approach would be to use
the lowest effective dose of medications with more safety
data, such as ICSs and cromolyns. However, health-care
providers should not hesitate to increase doses or introduce
additional medications as needed, but only after verifying
patient adherence and inhaler techniques. The negative
outcomes reported in some studies should not discourage
prescribers from making appropriate dosage increases of
ICSs or introducing other agents, such as LABAs, during
pregnancy. A collaborative approach involving an obstetri-
cian, a respiratory specialist, and other health-care pro-
viders should be considered in complicated cases.

Summary

Some negative outcomes of preventive asthma medi-
cines have been reported, although there is no clear, direct
association with medication use in most of these cases.
More safety data are available for older ICSs and cro-
molyns compared to newer medications such as LABAs
and LTRAs. Selection of preventive drugs for asthma man-
agement during pregnancy should be based on an assess-
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ment of the risks and benefits of medication use versus the
risks of poorly controlled asthma for the mother and the
unborn child.
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Una Revisién Sistemadtica de la Seguridad del uso de Medicamentos
Preventivos Para el Asma Durante el Embarazo

A Lim, K Stewart, K Konig, y J George
Ann Pharmacother 2011;45:931-45.

EXTRACTO

oBJETIVO: El asma descontrolada durante el embarazo pone en riesgo a
la mujer y a su hijo por nacer. Las guias para el manejo de asma
(Colegio Americano de Obstetras y Ginec6logos, Asma e Inmunologia,
Sociedad Toracica Britanica, Iniciativa Global para el Asma, Concilio
Nacional de Asma de Australia y el Instituto Nacional del Corazon,
Pulmén y Sangre) recomiendan que el uso de medicamentos para asma
durante el embarazo deba ser optimizado. El objetivo fue revisar la
seguridad de medicamentos preventivos para el asma durante el
embarazo.

FUENTES DE DATOS: Las siguientes bases de datos fueron buscadas desde
su inicio hasta febrero de 2011: Ovid MEDLINE, PubMed, Cochrane
library, EMBASE, y CINAHL plus.

SELECCION DE ESTUDIOS Y EXTRACCION DE DATOS: La busqueda estuvo
limitada a estudios en humanos y articulos en inglés. Los titulos de los
articulos fueron cernidos por relevancia. Extractos de articulos
relevantes fueron revisados para confirmar relevancia antes de obtener el
texto completo.

SINTESIS DE DATOS: Los articulos seleccionados fueron leidos por 2
autores y la precision de los datos extraidos fue confirmada.

RESULTADOS: Treinta y tres articulos fueron incluidos en la revision final;
muestras de tamafio pequefio, falta de datos, control no adecuado de
factores confusos y pobre documentacién del rango de dosis fueron
limitaciones comunes de los estudios revisados. El uso de corticosteroides
inhalados (ICSs), cromolinos y agonistas [3, de larga accién (LABAs)
durante el embarazo no estuvo asociado con resultados pobres en los
estudios de pos mercadeo. Malformaciones congénitas han sido
reportadas con el antagonista del receptor de leucotrieno (LTRA) por
exposicion durante el embarazo, pero esas mujeres estuvieron también
expuestas a otros medicamentos incluyendo corticosteroides orales.

CONCLUSIONES: Algunos resultados negativos por el uso de
medicamentos preventivos para el asma han sido reportados, aunque su
conexi6n directa con el uso de medicamentos ha sido inconclusa. La
seleccion de medicamentos preventivos para el manejo del asma durante
el embarazo debe basarse en una evaluacion de los riesgos y beneficios
contra los riesgos de un asma pobremente controlada.
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Revue Systématique de la Sécurité des Médicaments
Antiasthmatiques chez la Femme Enceinte

A Lim, K Stewart, K Konig, et ] George
Ann Pharmacother 2011;45:931-45.

RESUME

OBJECTIFS: L asthme mal contrdlé durant la grossesse place la mere et
I’enfant a risque. Les lignes directrices pour le traitement de 1’asthme
(American College of Obstetricians and Gynecologists, American
College of Allergy, National Asthma Council of Australia, et la National
Heart, Lung and Blood Institute), recommandent d’optimiser I’ utilisation
des médicaments antiasthmatiques durant la grossesse.

SOURCE DE IINFORMATION: Les bases de données suivantes ont été
scrutées jusqu’en février 2011: Ovid, MEDLINE, PubMed, Cochrane
Library, EMBASE, et CINAHL plus.

SELECTION DES ETUDES ET EXTRACTION DE L'INFORMATION: La recherche a
été limitée aux études réalisées chez ’humain et publiées en langue
anglaise. Les titres de tous les articles ont servi pour en évaluer la
pertinence. Les résumés des articles pertinents ont été révisés pour
confirmer la pertinence avant d’obtenir I’article complet.

SYNTHESE DE L'INFORMATION: Les articles sélectionnés ont été lus par 2
des auteurs et I’exactitude des informations extraites a été confirmée.

RESULTATS: Trente trois études ont été incluses dans la révision finale.
Une petite taille d’échantillon, des données manquantes, un contrdle
inadéquat des facteurs confondants et une mauvaise documentation des
doses constituaient les principales faiblesses des études révisées.
L'utilisation de corticostéroides inhalés (CSI), du cromoglycate, et des
agonistes 3, longue action (ABLA) durant la grossesse n’est pas
associée a des effets indésirables durant la grossesse. Cependant,
I’association de fluticasone/salmeterol a été associée a des événements
indésirables dans les études post-commercialisation. Des malformations
congénitales ont été rapportées avec les antagonistes des récepteurs des
leukotriénes durant la grossesse, mais ces femmes ont aussi été exposées
a d’autres médicaments dont les corticostéroides.

CONCLUSIONS: Quelques événements indésirables ont été rapportés avec
les médicaments antiasthmatiques, bien que le lien d’imputabilité ne soit
pas concluant. Le choix des médicaments antiasthmatiques durant la
grossesse devrait étre basé sur une évaluation des bénéfices et des
risques associés aux médicaments par rapport a ceux de I’asthme mal
maitrisé.
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