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Original Research

ASTHMA

Metaanalysis of the Efficacy of
Sublingual Immunotherapy in the
Treatment of Allergic Asthma in
Pediatric Patients, 3 to 18 Years of Age*
Martin Penogros, M1, MSe: Giovamii !-’a._s'.m(mrq;.m, MDD Enrice (.-‘rm.a,;;rfiru'i, MO

Carlos 2. Baena-Cagnani, MD: Socorro Orozeo, MD: Alvaro Pedrvoza, MD: el
Ciorgio Walter Canonicn, M)

Background: Recent studies have documented the efficacy and safety of sublingual immunother-
apy (SLET) in patients wilh rhiuitis, but the value of this treatment in those with asthma is still
debated. We evaluated the efficacy of SLIT in the treatment of allergic asthma in children by a
melaanalysis of randomized, deouble-blind, and pl.lLLb() conlrolled (DBPC} elinical trials,
Methods: Electronic databases were searched up o May 31, 2006, for randomized DBPC (rials
assessing SLIT in pedialric cases of asthma. Effects on primary oulcomes (ie, symptom scores and
concomitant use of rescue medication} were caleulaled with standardized mean differences
(SMDs) using the random-elfects model. We performed the metaanalysis using a statistical
sollware packnge (RevMan, 4.2.8; The Cochrane Collabhoration: Qxford, Ul\), and we followed the
recommendations of the © t)Lhrane Collaboration and the Qualily of Reporting of Metaanalyses
guidelines.

Results: Sevenly-three articles were identified and reviewed. Nine studies, all published after
1990, fuifilled the seleclion eriteria. A total of 441 patients had a final assessment and were
included in the analysis. Two hundred thirly-lwo palients received SLIT, and 209 patients
received placebo. The resulls of the present analysis demonstrated a relevant heterogeneity due
to widely differing scoring systems. Overall, there was a significant reduction in both symptoms
(SMD — 1.14; 95% cnnﬁd(,nu, interval [CI], — 2,10 to — 0.18: p = 0,02} and medication use
(M), — 1.63; 95% Cl, — 2.83 to ~ 0.44; p = 0.007) lollowing S1.IT.

Conclusion: SLIT with standardized extracts reduces beth symplom scores and rescue medication
wse in children with allergic asthma compared with placebo. (CHEST 2008; 133:599-609)

Key words: asthimig childrens effieacy: metuanalvsis. rcdonzed controlled triads: sublingoal inssanothevapy

;\bhn,walmus { I """ um{ul( nee intery, ll I)lil( = duuhh |)]|]:rl me ho-controlled: (Jk'()l.(]\l = Quadity ol Report-
< stundardived mean
1l|”£ e

S peciflic immmunotherapy, nsnally administered by
the subculaneous route, is presently consider ed
as the unly allergen- Ullf_‘nlul hiological response
moadifier, and it is rcgdrded as an essentiul part of the
therapentic approach for respiratory allergy.! The

relevanee of iIHT'T]III'IOf}I(I'I.p\' in the treatmoent ol

allergic respiratory diseases is turther underlined by

the le (hal it can exert a preventive cllect on the

progression of respintory allergy in children,? this

acting as a secondary prevention. The use of subliu-

gnal immumotherapy (SLIT) was proposed about 20
e

_www chc%uoarnal org

-

vears ago witl the main rationale of minimizing the
TFisk of severe adverse events, possibly related to the
injection ronte of adiwinistration.” After some YOATS
ancdd many controlled  trials performed  in adules

For editorial comment see page 389

and childreu,® ST was linally accepted as a viable
alternative o the traditional subeutimeons admiuis-
tration route.'® The satistactory safety prolile of
SLIT was repeatedly confirmed i both clinical trials
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and postmarketing surveys, even i children <03
vears of ages Of nate. some doublo-dunimy stid-
ies” faile (l to deteet a significant diffevence hetween
SLIT and the subcutancons ronte of administralion
as fur as clinical elficacy was concerned. Finally,
stringent CX]_)(_‘!‘i]]'ltﬂlt'dl evidence " ol the: mmmuno-
logic cffeets of the treatment, consistent with the
clinical effects, has also been provided.

The abundant Bterature oninjection mnnmiother.
apy adlowed the performance of detailed metaanaly-
ses of its ellicacy in asthnw pationts. ' Based on the
awailable randomized and controlled toals, meta-
analyses lave been also performed with SLIT, and
two studies have confirmed its efficacy in adults!?
and i pediatric subjects. 19 Nevertheless, the men-
tioned metaanalyses were essentially limited to aller-
gic thinitis. due to the pancity of experimental data
available for asthima so that the value of SLIT in
asthma patients is still matter ol debate. This iy
especidly true in children whe we expected to be the
icdienl candidates for SLET. During the last years, several
wew pediatrie studies have been published, and {urther
lata have become available; thus, we evaduated the
elficacy of SLIT in cuses ol allergic asthima amony
l)vdmm( patients (3 1o 18 years old} by conducting a
metaanalysis ol the published vandonized. d(ml)l('
blind, pk aceho-controlled (DBPCT cliviend trinds,
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Irlli'rn.l] Medicine, University of Genow Genea, Ttudvy the Uni-
versite of Cordolae (Dr. Baena-Cagint), Cordebas Argentina:
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MATERIALS AND METHODS

Searede Stvetesy

This review was conducted following the Cochrane Collahori-
fieny el Hie Qualiee of Reporting of Memanalses (QUOROM!
auidolines stundards" 7 The MEDLINE, EMBASLE, LILACS,
anel CINAML atibases were searched From 1966 o May 31
2006, Tur randomized DYBPC trinds i estigating the officacy ol
SErin children with allergic astbion nsing Mo headings and
toat words, We sewreled also [or “oy aclditional hhul}_-’ i ntined
in the relerences of the ddentified publications, incuding previ-
s relevant :11('1:1:1u:L]_\,‘suS anel narrative reviews. Ahstracts of
redesand neetimgs were wlso sewrched.

Two anthors conducted independent scarch strategios. The
[irst MEDLINE search strategy retricved citations contahying
the sabject healing “snblingmab immnaotherapy™ timited o the

puh|i(~;lliml tyes elirveal Leiad st m[rtu'.Ln'.ll_\-’His) or the text words
“subilinneuad or swallins desensitization” or oronnwosal immune-
therapy.” The secand MEDLINE suarch strategy retrieved l’ll.l—

tions contaiiing the sobjeet Twwding “sublingnal immunothe raps
combined with exploded snbject headings deseribing allergie
disease Casthuaa “ronehial” o fwheezing™ or test words
deseribing “sublingoal itimunotherips efficaey in usthma® ap-
pearing in elose prosimite to ewch other nuhlnl-’lhﬂ
th r.lp_\__ “ustlan” wned e HtL.lt._\_ tor those Toeused to the Linrareel
population {Cehildren™ o wdolescent ™ We limited eitations
leomn the second sewel Lo randomized, controlled trials asioe a
mekinially sensitive stutegy ¥ We modilied these seurches for
vther datalsses. We sereenod reference lists from ol retriesed

i

RTINS

articles e Drenn recent review articles toadentidy addition
stilies, There sore a0 @ vestriciaons

Staeely Sebeetion and Chavacteristios

W tinelnded parilelwronp randanized, DBPC trials. Patients
had ta De =018 vews ol age as aceepted by the Americn
Acilemy of Pediries. 719 \\1l|| a bistory ol allergic asthing with
o withont alle i rhindis anddor conjonctivitis, i whone the
winsal alleveen had Been identificd. and Tglt sensitization had
Been proven Ty skin-prick tests ancdfor speafic Tl assoys.
inmmn:;tiuhq)\ buad 1o b delivervd Dy the sablingual ronte,
whether or ot the allergen was sulmzrlm»ntl}' swallowel, All
appropriste alergens wore considered woadl dases e e all
durations of treatent Trinls o SLIT Tor allereic rhinitis wene
considered only il the vesabts Jur subjects with asthma were
separitiely anabysed. Trad eligibility was determined an fall teat
Fornat by two .llllll(l]\ and (_l]l ¢l Ll i}\ the princips: al vestigator.
The abserved pereentige agrecneut hetween the investigutors
lo the swsessinent of nclasion was cilealated l':_\_,' usimgs the
st )5 The wostabistic JTable 1o #7
sents the rate of agrecment remaining hebween two independent
observers adter clanee agrecment s removedl Flue & stalistic
vulues range frenn 4 cseellent to 0o agreciend ).

Pam 32 4056 b N&R.T] '-'-1] H-‘.I)r(\_

Assensinent of Velidity

The methedlstogicn] infovenation used that was relesant to the
assessnent of mtevl validity seas as Tollowss inerhod o alioe-
tion: generdion wied coneeisnend of randundzation: Bluading of
careviversiontenmie wssessors: and the nnmber of wad reasons tor
withelmavuls, The quadity ol trals was gantified in duplicade
Hsing th | achad seales20 that scores Brom O ilower qualily o 3

VI Table L] Ay inbeveater qereenent wins aman
calenlated e nsing the s stadistio 170022
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Tuble 1 —Pescription of the Statistical Methods Used in This Review®

Stops

Hatienle

Tolesprtalion

lebercmes

Study enality and
s extraction
Judad senly:

K st

Statistical power

Llfeet sk
S}

Pleteroge ety

17 Lot

R17M

www . chestjiournal.org

Assesses the methodological quality of trads:
it takes into aecownd the adergnaey nd
dloseription of rudomization, nisking,
droponts wnd withdranals in e eport ol
an BT the seale ranges from 00to 5,
with higher scores indicating higlior
wicthodologien] qualiy

Quundifies the interohserver variability that
vceirs when two or more independent
olservers evahite the smne thing: the
statistic represents the rde ol agreement
remaining after chance agrecment is
reosed

The prowver of u statistical test is the
probability that the Test will veject o false
wdl hypathesis: this probability is relerred
ADAES therebire, vl i v.qllsll Ly | — P
prsver aum]_ysis can bue condoeted either
bodore da priorit or adter (post hoel b

are eallectod

The 5813 is the difterence in oeans thividel
by an $1 this 51X is the povdud SI2 of
partivipants’ outeonuws aceass the whali
trials the SME does nut depend oo the
mcastrernend seale wsed; i ditferent trials
asness e s ontcome wsing dileront
sealus, the SMD comverts all ontewmes o
a conunon seale, measured inoanits of 513

? deseribes the perecntage of total variation
acyoss studics dae to true helerogeneity
vither than to elaonee: 19 can T ealendaecdd
and compared aerass metaanalyses of
ditferent sices, of difliecent dvpes of
studics, and Tor different types of omdemae
data

Towes methods are wvaidable in RevMan for

nictanalysis of continnous data: e 17170
nses the iverse virdance approuch, while
the BEM uses the DerSimonian qond
Laird™ randon-rifeets approach; 1M
|n(‘l11:\md}-'sus it inerease statistical power

Ly redueing the S18 ol the weighted

average offeet size: REM assiines that the

true dreatment eifeets in the individnal
stuedies may Do dilferent Trome cache othier
that neans twre s oo single narber by

estimate in the metaanalysis, but 2

distribution of aunbaers; this mell

assiines tlad these clteets arewrially
distributed; the metamalsis thercfore
estinudes the nean and 51 of the
different ehlocts: then, o wondness-ot-fit
test for normalily ar agrapltical

exploration ol the outeomes slonlel b

i

T = raabomized controlled trial, FEM = lixed-cffects metlioed.

Seares -3 high pethodologien quality: seore
S selieiend: senre -2 o oecthodalogical

||i|;|iil)'

Agreement within dilferent observers (ke value)
b oconsidered: -2, very poor; U2-0.4, poar;
FL 000 mnelemdes DALY, g[:nd: 10.5-1.0,
exeellent

Poweer vithiies Tie Lot 3 and 100 a0 valne ol
150 i tlae standlard for adequaey

Colien™ deseribes vihes of £ 020, 0500 aul
st vespeetively, an suntdl, rediman, ol
I;Ir],,f‘i‘ el il sies

I Lies Bactaeeenn Q% ansl TO% aovalone ol 404%.
indicates o heterouenedy, and Raeger values
show incrcwiing luterogencity: s classitication
b been proposed as low, moderate, amd
fuigh to [? vulues ol

wespeedive i

254, B aned T

Under the FEM., it is assuad that all stewbies
vome front acomuwn popudation, aad that
the eftect size (SMID s el signilicantly
dilTerent amony the difTerent thals; his
assirption is tested T the deterasencity
towt: i his test _\-l['|<_|-< il P valie
i = 0050 thew the FEM anuy be invalid: in
this cose, e BESL mos Ine nare
aprprad e tecthuoeds sed o cossbine
results s netaanadyss ase aoscighted
avernge. i wliel the brver triads lacee o
inlenee e thae sesdber vnes; weichi is
attributed slightly ditferently when we use
WE S, howewer, studices swilh restrietive
cligihility eriteri will be given groater wedulit

20, 21

14 22

465, T,

2300, G, T

24, 25 132, 54,

i, 72

CHEST 7132/ 3/ MARCH, 2008

Downloaded from chestjournal.org on March 5, 2008
Copyright © 2008 by American College of Chest Physicians

T

T4

601



Derder Exdreeetion

The outeames measured were asthis syinptom wad nedic
tion seores. Uwo independent reviewers extracted duta frons the
selected articles, reconciling dilferences by consensuos, Obsercer
variation [or comtinneous didicowas quuntificed and plotted nsime the
Bhuub-Altnun test 2820 We IJ]:{I]TI{'L] s pv.]'i'm'm Al dalentione e
treat walysis and Frice to include dropouts i the anadvsis @0 the
list elseration cartied forward for both conlineans seores wis
avuibable; if not, we just inchuded thens in the walysis ol pationts
with a final wssessiment. When the results were only presented s
;_gl';l]ilm. these waere {!i_uitiy.:-.(l and thien converted oo mnabery
EDdgirize Tt version 157 Digitize s Kile, Gernmamy 7 Addition-
.-11]}',. we contucted most of Hie investipators to obtiin maone
information lTor dala extraction.

Statistical Anal i

Oucones were (prasititive anel continuous e, BAREI NI
scores sme medication scovesis e the m'if_{inul studios, a1 wide:
vaciety of scoring systens and sealos woere nsed for semptons
s \]lv it daily assessment of syptonms reeorded oncw dian, and
\uhwqm atly smemarized wnd wevgred? and medication usage
\t»pu 1|l\, i {Lul\ score of the ose of Bu- —agonisls ane] dndualied
vorticosteraidsh, The investigators ol cach triad provided poat-
trosatinend oesin and S1 vadoes for Doth thae sctive-treatnneat wisd
plu(-vhn TIPS, Sinee the onteome vvdables continuous duta
W L“’{l’}!’['.‘i.‘i{'(] i dilferent seades, wo asidd e standuardized
wean difterence {(SMPY. Heterogeneity wis ealeulatod with the
Cachiene O statistic test and the 1% test 2627 The 17 test deseribes
the vate of vardation across stirdies e to heterogencity rather
tha clunec. and rangies tron O {no beterogeneityd to 100
fmasinom heterogeneity) | Tahle 1], Al results are re pmlf(l with
anet combidence intervals (0181 and all u values are bwo-taibed.
Civen the signiticant heterogeneity fuund among the resalts of
the included stadies, the amdom-etlecets mode] TREM ] acconding,
o PaerSitnonian snd Ladrd2s was vseel, This model ssseones thiat the
true treatment el¥ects in the individwd studies By b different from
each other and that these are narmsally distribated 2 % We e
plured the effeet size distribution with Q- plots and histograons.
The (-0 plots compare the quantiles of an observed distribotion
against e {|1J'.L||ti1:-.~i of the standard ponnal distrilution. fnoa
metaanalysis, sueh a plot can be wsed o cheek the norenality
.l.‘:'ill||'|pl'u::|. fer im'{_‘.‘itig:Lla’. whether all stuclios come frm a smgh-
pr:pu];ltinn, andd to searelt for ]:)llhh(:uti{:n b4t Statistical enethi-
ocls are snanarized in Table 1 The analysis was perlormed using
L stadistivad subbware progroms {BevMan, version 425 The
Cochrne Colluhoration: Osford, UK, and SPSS. version 4.0
for Windows: SPSS Ine: Clicago. 11L3#

DATA SYNTHIESIS
Search Results

The prinary search identified 256 articles. 73 of

\\Im b were potentially relevant trials on SLIT i
intuntile alier tru' [lxﬂund {Fi 12 L [\wnt} one std-
g™ =12 were hmdmnl/(‘d lmt ouly 9 articles™-4* met
the mentioned inclusion enteria {or metaanalysis. The
K statistic for interrater 1[g]'[-‘t-‘1r1(-‘l]t on fi{ll(i\-‘ ('ligﬂ)i“l\’
wits (L85 (959 CL 0.75 to 1.0). Consensus was reacherd
on the remaining trials. Some randomized tials were
exelinded from the review for the (ollowing reasons:
three trials were not blinded; two triuls did not compare

602

SLIT with placeho; twe trials were diplicated: and five
trials had no simtuble data (desioned for satety evalua-
tion, postchallenge test studies, or information nol
obtuinable;.

The wenn and 81 {or seores were available in text
or graphies i three articles #5372 When the data
were not weessible i the wticles. authors were
contucted. and they provided the data 33654541

Tried Clutracteristioy

Tible 27914 srumuoarizes the characteristies of the
studies and subjects imclnded in the metaanalysis. All
nine studics®# reported 441 subjects who had
concluded treatment and had received a inal clinical
assessment: conscauently, their data were analyzed.
Four  trighss 571 incladed  patients with cither
asthma or rhinitis; but ounly those patients with
astlia weee fne lmlf‘d i this analysis. The AGEe Tale
of purticipants was 3 to 18 years, Each trial 111(111(1{(1
acnnedian of 43 pauticipauits (runge, 14 to 97 patieuts).
All putients had roceived o diagnosis of allergic
asthima (rhinitis, 77%:; conjunctivitis, 58%). There
were not enongh studies for @ reliable evalnation of
FEV, as a primary ontcome.

Table 3t 12 displays the characteristies of treat-
meuts. The SLIT extracls used in the trials were all
standhudized cither biologically or frmmamalogically in
the [i)fl(;\\fi]lg miits: specitic treatent wits (or STU);
inddex of reactivity (ov IRY allergic units {or AU
biological inits {or BU ) wnd micrograms. The allergens
were ites (11 = 61, gruss ik o= 1L Olea enropaca
{w=1 wd pollen mix (ns 1L Gheerol was the
vehicle most requently used. Eight studliegH 035 12
provided the wllergen information in drops: one study?
provided LIH(.'-TIL‘(.II information in tablets. The median
lor SLIT and placebo administration was 12 months,
with a range of 3 1o 32 months. Data on asthia
syniplonn scores were obtained bom nine trials M -42
aned duta on medication wse were obtained [rom seven
Erigls. i 12

Methodologicn! Ouality of Dicluded Studies

All the trials were randomized and DB PC. Each
triad reported dropouts, withdrawals, and patients
completing the trial; the dropout rate varied be-
tween 0% wnd 17%. Based on the Jadad criteria,
{our studics 50351 peceive d a 55 quality score
and five studios™ 30 wa042 0 45 qualily score. The
k score for interrater ;1lq1'(.(.1za(_.1|t on methodologi-
cal quuity was 0.90 {85% C1, 0.80 to 1.0).

Among the 9 studies mcluded 11 this review. only
two studies® 1t calentated the statistical power. One
studyt! catenlated this ¢ priori with the pumose of
sumple size estimation only, Another study® carried
ont a post hoe calenlation, bat neither for asthma

Qriginal Rezsearch
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Potentially relevant trials idenlified
in electronic databases:
Pubmed n=278
Embase n= 347
LILACS n= 220
CINAHL n=253

h J
Artiglas screened far retrieval
n = 286

L 4

Potentially relevant trials on SLIT
use in patients with allergic asthma

=73

Trials excluded because they were not on

SLET in allergic asthma in chiidren
n= 213

h 4

Randomized, placebo-controlled,
doubie-blind trials with SLIT in
allergic asthma in children

mnoe 9

Trials excluded from meta-analysis

MNon randomized n=28
Designed for Safety . g
Dutcornes not valid for this review n = §
Open studies n =G
Sludias not-placebo controlled N5
Sludies designed for adults n=4
Cuplicated studies o 2
Not available data n=2
Evaluation post challenge test n=1

ticUre 1 Handling of trials ideatitied throneb oo searche ofs stacdics,

seore nor reseue medication use. Then, wae calen-
lated the post fioe statistical power for cach study.
Four studies? 4354042 had a post fioe power between
0.99 and 1.00; one study® had 2 power ol 0.79: and
four studies™ #9471 had a power of 0.05 1o 0.37.

Onteoines

Astlana Symptom: Scores: Of the 441 paticnts
included, 232 received SLIT and 209 placebo. SIIT
induced a significant reduction i asthna syiptous
compared with placebo (SMD, — 114; 95% CI, — 2.10
to — 0.18; p = 0.02). A signilicant interstudy heteroge-
neity was fovmd (x™ tost, 144 p < 0.0001: 17, 94.4%)
i Fig 2],

Medication Scores: Three Imndred  sisty-sis pa-

tients rom seven stuclics®s - were considered [or

this analysis (192 treated with STIT: U7 treated with
placebol. The resnlts for nedication scores lollowing
SLIT showed o sigmificant reduction i concomi-
tant rescue drog nse (SMD, = 1.63: 95% C1. — 2.83
to — 044 p = 0.007) [Fig 3]. A significant hetero-

wiwwe.chestjournal.org

geneity between studies also was Tornd (x* test,

L3608, 1 =< 00001 12 95.4%).

We did not find a significant interrater varution
(or eatracted continuons data. when it was plotted
and analyzed using the Bhind-Altman test (SMD.
- 0.005; 95% Cl, — (02 to —0.011%32 By using
Q-Q plots, we found that the studies had ditferent
stindy-specific effects. Those lor symptom scores
(ollowed o pormal distribution. But, the effcect sizes
for rescue nsedication scorves do not approximate
normality. ™

Sensitivity Analipses

[ subgroup analysis of the trials conducted with
mites, SLIT showed a signilicint effect on reduction
ol syniprom scores (SMD, —~ 1.36: 95% CI, — 2.16
lo — (.55 p - 0001 compared to those using
pnlkcn SULIT (SMD, — 0.80: 5% CI. — 3.01 to 1.4
p = 0.48). SLIT wlso reduced significantly the reseue
wedication use in the mite studics (SMD, — 3.18:
a4 Cl1, — 6.05 to  0.31; p — 0.03). but not in the
pollen studies (SN, —0.26; 95% CL — 0.58 to 0.07:
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e = ALL2E Pas foe sensilivity (ma]w(s nsing the
AT fixed-cifocts model did not substanti: ally change the
overall sionilicance Tor asthia seore {S-\I]), .03,
% o 125 o 081 p < 000010 or reseuc
medicntion score (SMD, — 0.63; 95% 1, — 0.86
tor o (1) P 0.0001)
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i Adlverse Vrents

o e
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b Most ol the trials reported the ocarrence of adverse
clfects in some patients (SLIT group, n == 8. I)Ll(,('ho
group. 1 = 231 In the SLIT group, oral symptoms

(o .'3.'3"1 nasal-ocular symptoms {(n = 22), and CI

%\Iﬂptf)l]]‘\ fn o=t were the most commen. In the

SLIT.
Y

PEOE s oms 7 = placebo gronp, 11 patients reported oral symiptorns.

Neither lethal nor severe systemic reactions were reg-
istered i the mduded stiudies. Severe asthina was
reported i three patients by Fari et al* and in one
patient by Hirsh et al,% who attributed the side effects
to SLIT overdoses (Table 41310
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Fvidence-hased medicine has been gaining popu-
Jarity i the pust decade as it integrates the best
research evidenee with elinical expertise and patient

vabues for  diagnosis,  proguesis, and  therapen-

Tate: st i

astlirna

1

tics. " M Acvording to evidenee-based  medicing,

Persistant wsthine

Persistent asthima
Mild asthma

Mildl-t4y

A

conclusions from metaanalyses o randomized trials
represent the most solid evidence source tor assess-
ing the efficacy of a treatment. ' Metaanalysis is a
statistical procedure that incorporates the ve ssults of
dilferent independoent studies pooled together, thus
wllowing a more objective appraisal of the evidence
than traditional narrative reviews can. Metaanalyses
I}r{)\’l({(‘ a guantitalive: estimale of treatment (‘{f(‘( ik,
and mmay explain and gquantily the  heterogencity
HIHONY individnal studies 617 To warrant their qud]v
ity, strategies. standards, and rules have been devel-
oped, audl as the QUOROAM.Y
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in many FEuropean countries, wund mumerous stan-
tlardized vaccines are available ™ The US Food and
Dmrr Adininistrution is crmrw o with the o H\lr(ltlrm
pr()u'dm(.. anel several plmw I studies have been
initialed in the United States. A task force of the
American Academy of Alle lg\. Asthma, and Tmime-
nology/Ancrican ( olleve of Allerey, Asthina, and
[nlrmm()lotr\’ lias dL‘k!I()\\I(’(l{_'{ ud ﬂm etficacy of SLIT
in 2006 in an extensive review. The clinical e tlicacy
ol SLIT has been well-ascertained by et huml\«‘.(,.\
i rhinitis. 125 hat concerns are stll presert about

i patiends with asthma were included.
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asthima, especially m pediatric patieats. Two previ-
o5 mvt:mnaiwm‘z S attempted to evaluate the efh-
cacy of SLIT in children wath respiratory allergies,

but both stndies faited ro denonsirate L]nucal

2004 Afle ey

:

¥

Postdropons data wvidbidhle Tor welvsiz on

Cattareli ot
Haslige
Hadad seare.

]
+

604 Criginal Research

Downloaded from chestjournat.crg on March 5, 2008
Copyright @ 2008 by American College of Chest Physicians



Tuble 3—Treatient Description”
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Wlergens of B prevengssings: Ole ¢ 1 = nagor allergen ol O europace.

Cinlaled steroids: AL = amine ctlvle Dpt = Durmatophagoides plevonywines, 11

henelit, most likely because of the small nmunbers ol
studies availuble at that e, In 2006, we conducted
a metaanalysist® of 10 randemized clinieal triuls of
pediatric rhinitis, including more than double the
nunther of patients with respect to previous evalua-
tions. and could demonstrate that SLUT indneed a
significant reduction in both symptom scores and
the regairement for medication. Another mcta-
:um]ysis CONCETTLNg asthrnn was then carried out
by Culanita et al32 who found @ redncetion in
asthna Severity when a qllulituti\ftz assessmoent was
performed, but the quantitative evaluation was not
significant. Ilowever, in thut metaanalysis™ the
inclnsion criteria were not restrictive, few oul.
comes were considered, and both adnles and chil-
dren were analyzed together.

New studies ol STIT in I)(_r(liai['l‘ii','

in electronie databas
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inhaled short-acting fo-agonist;
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anlilistiunines

?.Js'.l'rm.ftcJlrn"mguirf’ﬁ.\' fuvinae: Doer P2 = major

ilSHlll'IEl ]]u\:’{‘}

been published, and, by using a wide search strategy
wo were able to locate a
pertinent munher of pnl)l.i(:ul'i(ms.”’-""‘ We examined
in cacle climical trial the velevant ontcome measires
und focused the direct comparison to plucebo. We
ohserved a significunt statisticad redoetion in asthma
symptoms, which was constant in bive of the evalu-
ated strdlies, M 87384042 partienlarly i those where
mite extracts were used. Pollen-trented patients did

twor ol three

stidics. 3% va:u*(lihg resence medication, ull of the
stidies reported a reduction i their use in patients
trested with SLIT, We fonnd w signilicant statistical
recloction in the global effect size,
ninly to two studies 4 This variability in elinical

attribntable
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responses could be explained by diverse treatmoent
durations and allergen doses, On the other hand, it is
reasonable that larger studies have o laorger elfect on
the pooled evaluation.

Our review included only 9 studies of the 273
identified in onr search, and 441 patients could be
cvahted for the offeet of the intervention. [ this
regard, we selected only those trials conducted with
A rigorous methu(iuh)qv in order to provide solid
conclusions. Thus, the sclection of triuls had to he.
necessarily, very rostrictive, and we acknowledge
that wsing a Thnited number of studies raises the
possibility of u scecond-order sampling ervor™ n-
deed, metaanalyses ollen inclade sinall mmbers of
sticlies, and heterogeneity s therefore a necessury
comsequence. Higging et p a3t evaluated 39 Cocliranc
reviews andd fmmd that 67% ol thew inchuded =5
studios, and 209 included = 10 stndies. A Jower
threshold for the munber of stadies to be inclided in
a metamalysis has not vet been established. %

Lhitennues:

%

Yo, LT Mowu P,

ncdieation seore,

Fven ['}](}I.I_‘,,’;II O zm;l.fysis wis ol d(t.‘;if_{ll('}(l ks
assesy salety, the exmmined toals consistently de-
scribed the large majority of adverse effects as mild
und  sell-resolving, according to previons litera-
tre. 52058 [ our analvsis. local and GI side elfeets
woere the miost common,. When systemic reactions
were evithated, 28 events categorized as grade 11
{1‘!'1111(:('011}'1|11L'ti\'itiﬁ 22 events: asthma, 6 events) and
3 events were grade [ {urticaria) according 1o the
Laropean Ac .ld('nw of Allergy and Clinical ]l]‘llllllll()l‘
oy clusilication.” Although extensive descriptions of
acdverse events were indeed not imcluded in the studies,

no patient required haspitalization, and life-threatening
or lutal reactions were not reported. O note, one tri: ll"’
[ron 2006 has specifically confinned the safety of SLIT
in paticnts with current usthma,

Concerning the optimal dose lor SLIT. this is still
a maiter of debate since each pumufacturer stan-
dardizes the oxtracts bhased on internal relerences
and the elinical trials nsed largely vaciable doses. For

dh[t" 4 —Adverse fﬂat‘lﬁ in I’he Pm‘wnfs Included in the Safeiy Fv nritmfnm

idl]{ll[ﬁ Rlpmlmu Ardverse lvents, Na
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this reason, in this metaanalysis it is not possibice to
derive evidenee-hased recommendations ahout adier-
gen doses, OF note, only in 2006 was this subject
Luidr{.m,(l in two lmn, dosc-linding  studies ™
which partially clncidated this specilic uspect. In one
study,® a safety evaluation was conducted in seven
[lmnltft groups {Ilrom 23,000 to ].000.000 standiu-
ized quality tablets). Althongh no severe or lile:
threatening event was dl-“a(llh((' the dose depen-

dency of the side effects was apparent. In another

.\tll(l}-," participants woere rundomized lo receive
2 500, 25,000, or 75,000 studardized quality grass
alleraen tablets or placebo for sublingual administra-

tionn over 18 weeks. Also. this stucy revealed a clear

dose-dependent efficacy and was able to identify the

optimal dosage to be med, cquivident o 15 pg of

Phienn pratense major allergen (ie. Phl p 5) a day.
We identified some possible bias sources in the

present metwnalysis, First was the heterogeneity of

the seores nsed 1o evalite the outeemes. Notetheless,

lieterogencity is n()t mcommor; about a quarter of

T m.mdl\ wes have [P values of = 506 71 Ta rednee thiy
D, we ntlhac.(] some control measures, as the SMID is
a rolmst measure for mmmgirlg oulcene (]i\-f(rrsir)-'_
Moreover, to reduce the bias of interstady heterogene-
ity, we nsed the REM2820465102 {Table 1. Scceond,
four studies V35310 with a low statistical power were
included. due to the rednced smnple size i each trial.
These stucies were inclhuded boecatise one of the ration-
ales tor o metaanalysis s that, by combining the siun-
ples of the individual studies, the overall s.unph\ sizee
cun be inercased. thereby improving the  stutistical
power of lllt aialysis as well as the precision ol the
cstimates of the tuu}tm( nt eficets. The results [rom
small stidies are more subject to the play ol chance and
shauld therctore he given less weight. REEM umtm[s
this bins by using a weighted average of the results. iy
which the larger trials have move intluence th;ln
the stumller ones. Publication bius 1s a 1'i%1< when
sall studies are exeldeds 266355 (Fable 1) Third.
individual patient data were not available |I'UIII each
of the studies to test normality. Using graphic meth-
ods, we foind that ellect sizes for syimptom scores
follovwed a nonmal distribution. [Towever, effect sizes
for resene medication seores did not approximate the
normality. We have investigated whether a particular
model is available to anadyze data that are wot
normally distributed. As has been addressed by the
Cochimme  Collaboration  and  other  awthors, 294
methods for conducting a metaanalysis of skewed
dhata are now imas: llIdl]](' though they are the subject
ol current research. Fomth, it was not possible to
CATTY ont an inlention-to-treat (.l]hli/\-hlb bocause the
last observalion curred forward Tor continuons scores
wais not abways available: we analyzed only putients with

wwwy chestjournal.ong

a final assessment, In this way, an inacearate: globad
etfect due Lo sarple size overestimation was avoided.

Fiually, three clinical trials®6-6% about SLIT etli-
cacy it asthomatic children were excloded from our
wialysis, The study by Rodrignez-Santos® included
S} prinients; ha ()I:s( md H wfmhumt reduction in
both disease severity and (f)rtltostcmtd require-
ments in freated patients, but the study was uot
Dlinded, Bufe ot al 7 fonnd a significant reduction in
symptom scores {20 %) in [raticnts with severe dis-
case who reecived SLIT, but target data were not
avatlable. Morcover, Velarde-Domimguez et al® re-
ported a symptom score reduction (33(7(, in palicnts
treated with tnimunotherapy comparcd with those
treated with placebo (p = 00011 however, S
were not available.

[ this regurd, publication bias s un important
drawhack of systenstic reviews and is difficult to
avoid. Although we scarched lor wrticles in the wost
important clectronic databases wvailuble. o all the
abstract books ol meetings, and in the most disparale
Lmuutq_,u il is po‘ml)l(‘ thit not all studies were
fomd. Concerning the quality of the studies -
cluded, overall it was good (medsm Jadad score, 443);
however, we fomd some methodological deficien-
cies in some trials, such s inconsistency in the
outcome assesstent and the general Tack of a sumple
sive calenlation. 1t is clear that the small numbers of
paticnts i some studies inereases the probability of
nuderestiniating the treatment eiticacy (lype [T
error). The use of methodelogical ”UldL‘llI](‘S such as
e {_,ml.\nhdat(!d St(.md.utls of Pmpmtmg Trinfst
and the US Food and Drog Administration recom-
mendations, ™ conld likely improve the ovidence
tevel of subsequent trils.

On the other hand, the present melaanalysis has
severul strengths. such as the vestrictive inclusion
criterdn [or the siudies. the statistioal stenificant
clTeet size found according to Colien's criterin i Tabl:
117 the robnst sttistical methads feon controbling
both interstudy und intrastudy variability. and the
ijuantitative ‘lppm‘l(!] thaf was carried ont 4546 Ad-
ditionally, all of the QUOROM regnirements were
cventg LUV (ulfilled i this roview, '

Dmplications for Practice

The present study, using a well-accepted ineta-
analysis 111(1110(10101_1»’ 1)1()\1(](,5 signilicant cvidence
that SLIT is clinically effective in the treatment of
asthia in children, Due to the favorable safety
profile .lm] its potential in modibving the evohition of
disense. SLIT is of relevant value in the treatment of
asthina i association with standard drag therapy, as
recommended i the olficial docnments,
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tmplications for fesearch

SLIT trials in children should be properly con-
ducted as soon as possible, according to the recent
World Allergy Organization rec ommendations™ for
specific imnumotherapy clirdeal trials. to determine
the most effective dose and regimen of adniinistra-
tion. Also. elinical trials in children <0 3 vears of age
shonld be designed and conducted to Iu”\, appreci-
ate the pmsl})h- preventive celtect. Pollen allergen
studies are highly suggested hy this nmetaanadysis.
sinee, as pw\i()usl\ reported. only u few patients
woere et of the present almi\ms As with st
experiences, when few studies are considered. the
results ean be doubtiul: however, it is concctvable to
reach significance by including o larger sample size.
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