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Abstract

Finnish current care guidelines recommend that théreatment of asthma in young children
should be based on the number of wheezing episodasd on the assessment of asthma risk
profile consisting of two major and three minor criteria, constructed on the basis of the in-
ternational asthma predictive index. The aim of thepresent study was to assess whether the
current guidelines and risk profile determination are applied in the treatment of asthma in
children aged less than three years. In all, 179 @tiren aged 1-35 months were admitted for
wheezing during four winter-months from 1% Nov, 2006 to 28 Feb. 2007. The data on
treatment decisions, and major and minor asthma rik factors were retrospectively collected
from patient records. Recorded data sufficient forthe retrospective determination of the
asthma risk profile were found for 112/179(63 %) chdren. Data on minor criteria were
missing in almost all cases. Most of the children ithh data not available were first-time
wheezers. Twenty-one children (19%) were on maintemce medication at admission. The
decision whether or not to start maintenance medid&on was in line with the current care
guidelines in 76/91(84 %) children. In conclusionthe treatment of asthma in young children
mostly took place according to the national currentcare guidelines, though the application
of the asthma risk profile was insufficient. The mmor criteria of the asthma risk profile are
not sufficiently sensible for clinical practice, anl therefore need to be up-to-dated.
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Introduction The Tucson study group has constructed an asthesa pr
dictive index (API) [8], which consists of 2 majand 3

Early childhood wheezing is a heterogeneous canmditi Minor risk factors for chronic school age asthnmai is

Current knowledge about the wheezing phenotypes and ) i i i )
outcomes mainly comes from the Tucson birth cohort€l€vant in young wheezing children treated in pryn

now followed until 22 years of age [1-4]. Some othe health care. The major risk fact_ors are ast_hmaamrns
birth cohort studies have generated important it~ 2nd atopic dermatitis in the child. The minor risktors
information, such as the Isle of Wight Study (lows) &ré wheezing apart from respiratory infection, bi@osi-
from the UK, the Multicenter Allergy Study (MAS)][6 n_ophllla and allergic rhlnlt_ls. When a more precidgo-
from Germany, and the Prevention and Incidence dfthm was needed for an intervention study, the e
Asthma and Mite Allergy study (PIAMA) [7] from the Modified (mAPI) [9]by deleting wheezing apart from
Netherlands. In short: about 60% of early wheegaffer ~ '€Spiratory infection, and by adding sensitizattonin-
from transient wheezing, which ceases before teedig haled aIIergens as a major and sensitization td idkaz_r- _
three years; about 20% suffer from non-atopic pegst ~9€NS @s a minor risk factor. Though the API wagiori

wheezing, which continues beyond the age of 3-8syea nally aimed for identifying su_bgroups of presch_ool
and about 20% suffer from atopic persistent whegzin Wheezers who are at greatest risk for asthma, ritiexi
which at school age continues as chronic asthma. has been later recommended for decision making wden

start maintenance therapy for young wheezing abildr
[10, 11].
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In Finland, the evidence-based current care guieglfor
asthma treatment were up-dated in 2006, and acgptdi
these guidelines [12], the decision to start maitee
medication for asthma in young children should heeld
on the assessment of an individual asthma riskileyof
constructed on the basis of the mAPI [9].

The aim of the present study was to evaluate,dtlgat-
ing data retrospectively from hospital records, ih@des
of asthma treatment in 1-35-month-old wheezing- chi
dren in the emergency room and emergency ward of
children’s hospital. A special attention was paid o
whether or not the decision about the start of ledha
corticosteroids was based on the asthma risk prot-
termination.

Materials and Methods

In all, 179 children aged 1 to 36 months were &@ats
either outpatients in the emergency room (ER) gain
tients in the emergency ward (EW) in the Departnwént
Pediatrics, Tampere University Hospital (Finlanfipm
1% Nov, 2006 to 28 Feb, 2007. Tampere University Hos-
pital is the only hospital providing inpatient cdi@ a
population of about 90 000 children aged <16 yetne
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Results

Eighty % of the patients were <24 months old, aB#6
were boys (Table 2). Thirteen % of the patientsduse
ICSs, and a third of those not on ICSs had beatetefor
wheezing in the ER or EW of the children’s hosyitad-
ing the preceding year.

Hospital record annotations on parental asthma were
fdund in 58% of cases (parental asthma presertdf; in
30% of those with data available), but on paresiabk-
ing in only 40% of cases (parental smoking present
17%; in 42% of those with data available). An aatioh
on atopic dermatitis in the child was found in >9@f%o
cases (present in 16%). Food allergy (11%) andgile
rhinitis (5%) were evidently registered only if peat.
Wheezing apart from infection was registered in &%
children, and blood eosinophilia had not been nrealsin
any child (Table 2).

Current wheezing was the first one in 55/68 (81%ihe
<12 months old, in 31/76 (41%) of the 12-23 mordtis
and in 20/35 (57%) of the 24-35 months old children
Only two (3%) of the <12 months old children us€®s;

number of <36 months old children was 16 480 in thdhe respective figures were 16 (21%) and 6 (17%hén

area during the study. The patients were screersed f
the electronic files of the hospital by using tl@&DFL0
codes J21* (obstructive bronchitis), J45* (asthraajl
RO6* (obstructive breathing). One of the authorkKH
charted the hospital records, and only childrenhwit
wheezing confirmed by a doctor on duty in the EREWf
were included. Data were collected retrospectivebyn
hospital records, including the records of pediaER,
pediatric outpatient clinic, pediatric EW and alher
pediatric wards treating acute patients; the mgkimade
by the nurses were also checked.

The collected data consisting of the risk factoos f
asthma were registered in line with the Finnishrentr

care guidelines (the up-dated 2006 version) inalydi
asthma in parents, and atopic dermatitis, foodraglle
seasonal (allergic) rhinitis, wheezing apart frorfection

and blood eosinophilia (>4%) in the child (Table 1)

In addition, the use of inhaled corticosteroidsS)Gnd
the numbers of wheezing episodes in children tdeate
outpatients or inpatients during the preceding Iihthms
before the study period were charted. Data on palren
smoking, maternal smoking during pregnancy sepgrate
were collected if available.

The patients were not contacted, and all analyse® w
based on existing data extracted from the patiecdrds.
According to regional Ethics Review Committee's in-
structions, the chief physician of the Universitpdpital
gave the permission to the study.
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two other age groups, respectively.

Sufficient data for an assessment of the asthnkapris-
file were found from the hospital records of 1123
patients (Table 3). The asthma risk profile wasgtp@sin
47-48% of the children in the three age groups, iand
52% of those who already used ICSs.

The agreement between asthma treatment modes @and th
current care guidelines was evaluated by usingnwas-
ures, prescribing of ICSs and organizing of contisits

(Table 4). ICS therapy was started for 14/91 (15%l)-

dren, in agreement with the guidelines in 11 casekin
disagreement in 3 cases only. ICSs were not stéotel?
children with an indication to start according e guide-
lines. Thus, the decision to start or not to d@8s was in
line with the guidelines in 76/91 (84%) of the case

The assessment of the risk profile does not infieethe
treatment in those children who have not wheezedgipr
ously. There were 13 children with previous whegzin
whom risk profile was not possible to be asseskeade
propose that the treatment of these 13 childrenneain
line with the current care guidelines (worst scenar
analysis), the solution whether or not to start 4Gfas
wrong in 28 (16%) of the all 179 cases.

Thus, the result of the “intention-to-treat” anddywith a
worst scenario model was the same as the resuheof
primary “per protocol” analysis; the decision wasline
with guidelines in 84% of the cases.
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Asthma risk index in early childhood wheezers

In the 2012 updating of the current care guidelif@s IgE was included as a major criterion, and seraitn to
asthma, sensitization to inhaled allergens confirrbg  basic food allergens, respectively, as a minormeGan,
positive skin prick tests or by presence allergeetisic also in non-symptomatic cases.

Table 1. Asthma risk profile for young wheezing children
(Finnish current care guidelines for asthma, froeay2006)

Major criteria

Doctor-diagnosed asthma in the mother or farther
Doctor-diagnosed atopic dermatitis or food allergthe child

Minor criteria

Seasonal, presumably allergic rhinitis
Wheezing apart from infection

Blood eosinophilia (>4%)

The presence of one major or two minor criteriamsesignificant asthma risk
in a child with two or more wheezing episodes dyitime preceding 12 months.

Table 2. Basic data and asthma risk factors in 179 studidcdn

N %

68 38.0
Age 0-11 months
Age 12-23 months 76 42.5
Age 24-35 months 35 19.6
Males 111 62.0
Females 68 38.0
Previous wheezirlg 49/155 27.4
Use of inhaled corticosteroids 24/179 134
Atopic dermatitis in the child 28/169 15.6
Food allergy in the child 20/38 11.2
Allergic rhinitis in the child 8/15 4.5
Parental smokirfy 30/72 16.8

Table 3. Asthma risk profile in relation to wheezing higtn those 112 children

with sufficient data available

Wheezing history

Risk profile + Risk profile —

(N=54) (N=58)
One episodes (N=55) 26 29
Two episodes (N=20) 7 13
Three or more episodes (N=16) 10 6
Inhaled corticosteroids in use (N=21) 10

" Number of episodes during 12 months, current ejgisocluded
For risk profile positivity and negativity, see Tali

There were no statistically significant differentegween the asthma risk profile + vs. — groups
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Table 4. Follow-up treatment in relation to asthma rislofiles and wheezing histories, in those
91 children who did not use inhaled corticosteroids

Criteria Inhaled corticosteroids ~ Control visits
were started were organized
Risk profile + Yes No Yes No
One wheezing episode 0 26 1 25
Two wheezing episodes 2! 5t 1 6
Three or more wheezing episodes 6" 4" 4 6
Risk profile — Yes No Yes No
One wheezing episode 0 29 0 29
Two wheezing episodes 3 10 2 11

Three or more wheezing episotles 3" 4t 4 6

'ICSs are indicated according to the Finnish curreate guidelines

Table 5. Asthma predictive indices, constructed for chifdveth wheezing at less than 3-4 years of age

Index Major risk factors Minor risk factors

Asthma predictive index from theDoctor-diagnosed parental asthma Wheezing apart from respiratory
Tucson birth cohort, USA (API) Doctor-diagnosed atopic dermatitis innfection

[3,8] the child Blood eosinophilia (>4%)
Positive: One major or two minor Doctor-diagnosed allergic rhinitis
present

Modified asthma predictive indexDoctor-diagnosed parental asthma Wheezing apart from respiratory
from the Tucson birth cohort, USADoctor-diagnosed atopic dermatitis irinfection

(mAPI) [9] the child Blood eosinophilia (>4%)
Positive: One major or two minorAtopic sensitization to aeroallergens Atopic sensitization to food allergens
present (milk, egg, peanuts)

Asthma predictive index for hospi-Doctor-diagnosed parental asthma  Atopic sensitization to aeroallergens
talized children constructed fromDoctor-diagnosed atopic dermatitidVheezing due to respiratory infec-

the Finnish and Swedish postand/or food allergy in the child tion not caused by respiratory

bronchiolitis cohorts (hAPI) [17] Parental, especially maternal smokingsyncytial virus (RSV)

Positive: One major or two minor Blood eosinophilia (>450/mip or

present lack of eosinopenic response during
viral infection

Asthma predictive index from theFamily history of asthma Not classified into major and minor

Isle of Wight birth cohort, the UK Recurrent chest infections during theriteria

(lows) [5] second year of life

Positive: 4/4 criteria Atopic sensitization at four years of

age (skin prick tests)
Absence of recurrent nasal symptoms
in the first year of life
Asthma predictive index from theFamily history of asthma Not classified into major and minor
birth cohort of the Multicenter Al- Recurrent chest infections during theriteria
lergy Study (MAS), Germany [26]second year of life
(re-analyzed to be comparable wititopic sensitization at three years of
the loWS birth cohort) age (allergen-specific IgE)
Positive: 3/4 criteria Absence of recurrent nasal symptoms
in the first year of life

This artcle may be cited as:
Paassilta M, Kerminen H, Korppi M. Evaluation oftasa risk index application in treating early chitdd asthma.
Curr Pediatr Res 2013; 17 (2): 71-77.
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Asthma risk index in early childhood wheezers
Discussion

There are two main results in the present pragnsatidy
on starting asthma controller therapy for young edieg
children. First, the decision whether or not tatdtaerapy
with ICSs was in accordance with the Finnish eviden
based current care guidelines in >80% of the calw®s.
result was similar also in the supplementary wers-
nario sensitivity analysis. Second, the risk pesfiwere
appropriately registered for only 60% of the paten
Thus, the beneficial result of the study was basedhe
fact that the wheezing episode was the first or@Oi of
the patients, thus with no need to consider ICSafhe
In addition to ICSs, the clinical benefits of letkene
modifiers have been shown in viral-induced asthrace
erbations of children aged >2 years with a histoirjn-
termittent asthma [10]. The use of montelukast \wasy-
ever, rather rare (6.1%) in this study populatidine
retrospective design of the study lessens thebikitiaof
many individual observations. However, the retratipe

The Finnish evidence-based current care guidelih2k

for asthma have since 2006 recommended that mainte-
nance medication with ICSs for asthma in childrgeda
<3 years of age should be based on the number @éavh
ing episodes during the preceding 12 months anthen
determination of asthma risk profile constructed tbe
basis of the mAPI with minor modifications [12]. like

the mAPI, non-symptomatic sensitization to inhedddr-
gens was not included as a major criterion. Thentc
Swedish post-bronchiolitis studies have revealedii
portant role of parental, especially maternal smgkin
asthma development [15,16]. Parental smoking wds no
included in the Finnish current care guidelines, Wwas
included in the API for hospitalized children (hAP17],

and therefore with no doubt influences the decision
whether or not to start maintenance medicatioryéamg
children with severe wheezing. In the present stuetyo-
spective information about parental smoking wasilava
able in less than half of the cases, but when aiviai] half

of the children were regularly exposed to tobacuolkse.

approach, opposite to a prospective approach, ltad fEvidently, ICSs should be started more easily éf ¢hild

confounding effect to the way how the doctors didid
sions in their clinical practice. Thus, retrospeetilesigns
often are the only possible ways to study the hezdire
practices.

Currently available predictive indices for asthrmevel-
opment among children with wheezing in early choloith
are summarized in Table 5. The APl was the firdein
originally constructed by the Tucson study grouptios
basis of a prospective, long-term follow-up of atltbi
cohort, and consisted of clinical, usually paregerted
observations with no objective confirmation [8]. dse
index (wheezing at <36 months of age and one nwjor
two minor criteria) means a moderate asthma riskl, a
stringent index (repeated wheezing at <36 monthagef
and one major or two minor criteria) means a higthraa
risk [8]. The mAPI included a new risk factor, that
sensitization to allergens documented by skin précis
or allergen-specific IgE measurements [9]. Sersitn
to inhaled allergens was included as a major artzh$ic
food allergens as a minor risk factor. The validitly
mAPI has not been, at least this far, confirmed vt
longitudinal study. The API was originally aimedr fo
identifying subgroups of preschool wheezers whoadre
risk for asthma [13], and the mAPI was construdtad
intervention studies [14]. Later, the API has betrted
to be used in deciding whether or not to introdoen-
tenance medication with ICSs for young wheezind- chi
dren, as recommended in the global strategy fdmast
management and prevention in 2008 by Global Iinat
for Asthma (GINA) [10]. The American Expert Pane
Report up-dated in 2007 included sensitization athb
aeroallergens and food allergens as risk factorseddis-
tent asthma, but not earlier than after the ags péars
[11].

Curr Pediatr Res 2013 Volume 17 Issue 2

is exposed to passive smoking, but also can lager b
stopped more easily if the child grows out of asttin
symptoms.

In the Finnish long-term, post-bronchiolitis stuglie
asthma in parents and symptomatic food allergysiten
zation to aeroallergens (but only to wheat and whie
among food allergens) and wheezing induced by other
than respiratory syncytial viruses (rhinoviruseparticu-

lar) have been independent risk factors for asttaha
school and teen age and even in young adulthoc@117

In the present study, information about parent#hraa
was available in two-thirds and information aboobd
allergy in one-fifth of the children, but the histoof al-
lergic rhinitis, sensitization to inhalant or foadlergens
and wheezing-associated viruses were documentgd onl
in occasional cases. Blood eosinophils were medsuare
no case, though eosinophilia (>4%) belongs to tble r
factors of the Finnish current care guidelines [18}d
both eosinophilia and the lack of eosinopenic raspo
during viral infection are entered in the hAPI [17The
mAPI and hAPI are substantially based on laboratory
confirmation of atopy [9,17]. The strength of thégmal

APl is that the index is simple, including 2 cliaianajor
criteria, 2 clinical minor criteria and only 1 laiatory-
based minor criterion [8,13].

In the present study, the role of the minor asthisk
factors of the Finnish current care guidelines wesdly
low. In addition, the minor risk factors may befidiilt to

| interpret. Allergic rhinitis and wheezing with nofeéction

are rare in young children, and the allergic origirboth
rhinitis and wheezing is difficult to confirm, eice versa
the involvement of viruses is difficult to rule outFor
example, subclinical rhinovirus and bocavirus itifats
are common [22,23], and may induce wheezing inegusc
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tible individuals. Blood eosinophilia is a usefigdkrfactor 2.
if studied when the child is healthy. If studiedridg

viral infection, the lack of an eosinopenic resggnshich
means a value within normal limits, may be patbmo
[24]. Low eosinophil count <2% if found repeatedlizen
healthy, speaks strongly against any asthma risk [2

Matricardiet al. [26] presented an interesting comparison
on the persistence of wheezing at 10-13 years ef agj‘-
between two birth cohorts: the IoWS birth cohootfirthe

UK and the MAS birth cohort from Germany. When the
results of the MAS cohort were re-evaluated by larm
nizing the data with the lIoWS data, family histooy
asthma, absence of recurrent rhinitis at <1 yemuymrent
chest infections at <2 years of age and atopidtsst®n

at <3-4 years of age were independent risk fachors
wheezing at 10 years, with some differences between
early-life wheezers and non-wheezers, but with oniy

nor differences between the two cohorts [26]. WBEh 7.
of these risk factors were present, the index wgbkhh
specific but non-sensitive in predicting persistetieez-

ing at >10 years of age: sensitivity 0.53, speityfi©.85

and positive likelihood ratio (LR+) 6.4. The LR+lwas

of the API were 7.3 for asthma at 6-8 years ofag®5.0 8.
for asthma at 11-13 years of age, and the respecRw#
value of the IoWS algorithm was 7.9 [13]. In théRIA

birth cohort study, the diagnostic parameters agedd-

ent on the used cut-off limits of the scores, aratafore 9
poorly comparable with other studies [13].

On the basis of the long-term Finnish and Swedistt-p
bronchiolitis studies [18-24], the asthma risk o for
young children seem to need further modificatioewN
risk factors should include parental, especialljtemal

tobacco smoking [15,16], and wheezing induced by rh

noviruses [17,19,23]. The results of the presentlyst
suggest that current minor criteria, such as atletgnitis
(rare at age <3 years), wheezing apart from irdacti
(requiring viral assays) and blood eosinophilialdayven

be omitted. The children with repeated wheezingukho 12,

be invited to control visits, and at these vis#igsinophils
can be studied at time when the children are rfetiad,
and skin prick tests can be done to reveal sea8iiz to

inhaled allergens. In addition, one algorithm doesfit  13.

to all cases in predicting persistence of wheezing
emergence of asthma [26], and separate algoritirms a

needed for early-life wheezers needing and notinged 14.

treatment in hospital. To be used in clinical pragtthe
algorithms should be simple and sensible.
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