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Sumrnerry
I Bockground : ltolion conscripts showed underdiognosis ond undertreotment of osthmo in o previous 9-yeor study
(r eeo-r ee8).
I Mefhods : We extended those findinqs in o new A-yeor study (1999'2002) by screening28,327 1B-yeor old moles
referred to Lo Spezio Militory Nory Hospitól for coll-up uisit
I  Resul ts :  Àsthmo wos dioqnosed in 1,847 conscr ipts (6.52' , ) .  Along the observoi ionol  per iod there wos o s igni f icont
decreose of  mi ld persistent osth"mot ic subiects ( f rom 39.ó to 3O.l  ' . ,  p.O.dl  ) .  The use of  inholàd cort icosteroids onJont i leu-
kotr ienes signi f icont ly increosed. Ho*euer,  obout one third of  the osthmot ic sublects did not receive ony treotment ot  o l l  ond
obout 4O'" ; f  osthmot ic subiects sho*ed impoired spirometry.
I Conclusions : In this oge, doto sho* o portiol success of educotionol efforts, since underdiognosis ond undertreotment
ore sti l l  present.
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umerous studies reported o world-wide
increosing prevolence of osthmo (l  -3). Some
epidemiologicol surveys hove sho*n osthmo-

like symptoms to be more prevolent thon physicion
diognosed osthmo 14-51 ond underdiognosis of osth-
mo hos been repeotedly suspected, especiol ly in chìl-
dren ond young odults (4, 6l.Consequently, under-
treotment of osthmo mqy result from underdiognosis
ond/or insufficient prescription of reliever ond control-
ler drugs 14-91.

We hove previously reported osthmo undertreotment
in ltolion young men, os ossessed by medicol exomi-
notion for Novy enrol lment during the 

, |990-98 
period

(,|0). Those doto derived from q porticulorly homoge-
neous popuìotion, ior oge, se^ ond residence (the
"conscript model"),  undergoing stondordized medicol
investigotive procedures. Therefore, the conscripl
model is suitoble for further re-e,roluotion.

i l ) l M e d i c i n e ,  N o v y  H o s p i t o l ,  L o  S p e z i o ,  A l l e r g y  &  E N T  U n i t ,  H e o d - N e c k

Depor tment ,  Son Mor t ino  Hosp i to l ,  Genoo,  l to ly .

{z )  A l le rgo log io  -  U .O.  ORL -  Pod ig l ione  Spec io l i to  (p iono te rzo)  -

O s p e d o l e  S o n  M o r t i n o  -  L o r g o  R .  B e n z i  1 0 ,  l ó 1 3 2  G e n o o ,  l t o l y .

Aim of Ìhe present study wos to extend previous doio
on osthmo preuolence ond treqtment to the 1999-
2002 four-yeor period.
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I Coll-up visi t  :  In l toly ol l  men undergo medicol
exominotion ot the oge of t 8 to estoblish their fitness
for militory service, which is compulsory for those who
qre fit for it. Nory recruitment occuring in ltoly is divi-
ded between fie two coll-up centers of Lq Spezio ond
Toronto. Thus, Lo Spezio coll-up concerns obout holf
Itolion conscripts for novy recruitment. Geogrophic
distribution of Lo Spezio coll-up pertinence consists of
the hoìl  port ol l toìy srbdiuided ìongitudinoìy.
Therefore, the cohort visited in Lo Spezio represents on
imporlanl modef to study f tolion men I 8 yeors old.

The col l-up medicol exominotion is corr ied out in two
sfoges. Firstly, the conscripi is exomined by militory
physicions ot the col l-up Counci l  (Lo Spezio). Fitness is
ossessed on the bosis of history ond the findings of o
cl inicol exominotion.
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Secondly, if diognosis o[ osthmo is suspected or need
to be confirmed, the conscript is referred to Militory
Nory Hospitol (Lo Spezio) for further stondordized
tests (skin prick test, spirometry, ond metqcholine bron-
chiq l  chol lenge) .

t Sfqndqrdized procedures for qsthmq
evqluqtion : Skin prick test is performed, os stoted
by the l to l ion Society  of  A l lergy ond Cl in ico l
lmmunology ( l  I  ) .  The ponel  consis ts  of  :  mi tes
(Dermofophogoides forinoe ond pferonyssinus), cot,
dog, gross mix, Compositoe mix, Porieforiq
Officinolis, birch, hozel tree, olive tree, Alternorio
Tenuis, Clodosporium, Aspergill i mix (D (DHS-Boyer
Group, Milon, l toly).

Spirometry is performed by using o computer-ossisted
spirometer (COSMED, Eurosem, ltoly), with optoelec-
tronic whirl flow meter. Spirometry is performed os sto-
ted by ERS (12), using the Europeon Community for
Steel ond cool (ECSC) reference equotions. ond
C.  E .C .A .

Metochol ine bronchio l  chol lenq"  is  oer formed to
exclude osthmo ;.ì; 'r r"'"ì irVl ;' Jq;"i ;;";o."
thon 80% of oredicted. Aerosol is del iuered usino o
dosimetr ic  computer ized supply  (MEFAR rr lÉ3,
Morcos, l toly). Subiects inhole increosing doses of
metocholine (storting from 200 to 

'ì 
,590 pg). The test

is interrupted if FEVI volue is reduced by more or
equol thon 20"/" of control or o moximol cumulotive

dose of t SpO Fg is ochieved. The threshold dose cou-
sing o 20% foll of rrvt (PD20) is colculoted. For coll-
up visi t ,  osthmo is excluded i f  pDZO is > 800 mg.

Study design. We exomined dqto relotive to coll-up
visit  ot Lo Spezio col l-up Counci l  ond Mil i tory Novy
Hospitol from I 999 to 2002. Out of 28,327 exomined
conscripts 2,966 were referred to Militory No,ry
Hospitol to confirm or exclude osthmo diognosis.
Asthmo wos diognosed occording to GINA guidelines
(, l3) by cl inicol or functionol feotures ond not on cur-
rent medicotion (la). Subjects onswered o question-
noire to investigote osthmq treqtments relotive to the
lost yeor.

I Dofo onolysis 3 Stqtisticol onolysis wos perfor-
med using C squore test, colculot ing confidentiol l imits
of the relotive risk ol 957". Differences were conside-
red significont if p volues were <0.05. Doto ore pre-
sented os meons.

,l-. :r== ,-.i ì -i=.1-È

The diognosis of osthmo *os confirmed or done for
the f irst t ime in 1 ,847 young men (ó.52%). Distr ibution
of subiects'  sensit izot ion to ol lergens ond of f  fVt Z of
predicted uolues ore summorized on toble I ond 2.
The percentoge of osthmotic subiects with FEVI >80%
of predicted volues increosed significontly olong úe 4-

Table I : Percenirge distribution of subiects'sensiiizotion trr common ollergens olong the A-ywr observotionol period.
SPI, skin prick test; Trees: olive, hozel-nut, birch.

Toble 2 : Percentrrge distribution of FEVI% of pred;cted volues olong the
A'yer;tr observolionol period in lhe conscripts.
. significont increose olong the A-yerrr observotionol period.

t999
2000
200 |
2002
Mean value
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yeor observotionol period (p=0.01). Moreover, obout
40% of qsthmqtic hod on impoired spirometry
(FEVI <80% of predicted).

Asthmotic subiects were clossified occording to GINA
guidel ines (, l3) os fol lows: 47.6% intermittent ( l) ,
34.9% mild persistent ( l l ) ,  10.8% moderote persistent
(ll l), ond 6.77" severe persistent (lV).

Along the 4-yeor observotionol period (figure 1 ), there
wos q significont reduction of mild persistent osthmo
(p<0 .01) .

Asthmotics were subdivided in three groups concer-
ning the treotment (figure 2, ponel A-C) :
o without treotment ;
o receiving relievers only (i.e. short octing b2-ogonists) ;
o treoted with relievers plus controllers (i.e., long

octing b2-ogonists, inholed corticosteroids, ond leu-
kotrienes ontogon ists).

Along the 4-yeor observotionol period the group of
qsthmotic subiects without treotment or treoted with
relievers only were significontly decreosed (p=0.04
ond p<0.01, respectively). On the other hond, the
prescription of relievers plus controllers wos signifi-
conily increosed (p<0.001 ).

Specificolly, there wos on increosed use of long octing
2-ogonists  (pcO.0O4),  leukotr ienes ontogonists
(p<0.005)  ond inholed cor t icostero ids (p<O 0Ol) .
Distr ibution of these ontiosthmotic drugs is i l lustroted in
f igure 3 (ponel A-C). The percentoge of osthmotic sub-
iects treoted with systemic corticosteroids *os unchon-
ged during the A-yeor observotionol period (2%1.

Other ontiosthmotic drugs were not reported, since the
percentoges of prescription were very low, ronging

Figure 3 : Distribution of theropeutic closses
occording to GINA guidelines during the 4-yeor
observotionol period in the conscripts. The per-
centoge of osfimotic subiects without theropy {A)
or using relievers (B) decreosed (p<0.04), but
increosed the percentoge of them using reliever
plus controller drugs (C, p<0.001).

Figure 2 ; Distribution of different ontiosthmo-
tic drugs in the conscripls during the 4-yeor
observotionol period in the conscripts. The per-
centoge of osthmotic subiects using p2 long-
octing ogonists (A), leukotriene ontogonisis (B),
ond inholed corticosfero;ds (Cl wos increosed
(p<0.005).
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Figure | : Distribution of osthmo severity occording to GINA guidelines
during the 4-yeor observotionol period in the conscripts. There wos o signi-
f icont reduction of mild osthmotic subiects (p<0.01).
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lrom 0.2% to 1.6% Íor
0.87" for theophyll ine.

cromones ond from 0.. |% to

were revised ogoin
onti leukotr ienes hove

olternotive to low doses
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Asthmo prevolence is continuously increosing in he
industriol countries, os reported by numerous world-wide
suryeys, bosed essentiolly on questionnoires conducted in
both school children ond odult populotions (l -3).

We believe thot our epidemiologic study of conscripts
is of inlerest for the high number of subiects studied,
their homogeneity, ond the stondordized investigotio-
nol procedure (medicol visit, skin prick test, spirometry,
metocholine) (,|0). Porticulorly, our sludy offers on
importont spl i t  concerning epidemiologic doÌo on
Itolion Nory recruitment, ond consequently obout
Itol ion young men.

Our 4-yeor observotionol period on conscripts shows o
similor percentoge of osthmotic subiects (obout 6.5"/"1to
olher Europeon surveys ond previous findings on the
1990-.|998 period (15-l  Tl.Anew doto is the reduction
of the percentoge of mild osthmotic subiects (GINA ll
closs), ossocioted with on increosed use of reliever plus
controller drugs during this observotionol period ond
compored to the previous 5-157" doto (10). Moreover,
during the 4-yeor observotionol period, the percentoge
of osihmotic conscripts with o FEV1 % of predicted
volues >80% increosed significonlly (p=O.Ot ).

The decreose of mild osthmo probobly is the result of
educotionol efforts ond increosed prescriptions of
reliever drugs strictly ossocioted to controller drugs. lt
is importont to note thot recently new onti-osthmotic
drugs hove been introduced in G|NR guide-l ines (13):
the qntileukotrienes, opproved for chronic osthmo
treotment ond for long term prophyloxis of exercise-
induced osthmo. The role of leukotriene onÌogonists in
osthmo outcomes is well estoblished ond ùeir onti-
inflommotory properties ore supported by severol stu-
dies ( l  B-19). In Europe onti leukotr ienes were conside-
red o third line treotment, porticulorly in moderote
osthmo, ond consequently licensed to be used os oddi-
tionol theropy in polients toking olreody inholed
ond/or orol corticosteroids (,|8). Very recently, o
meto-onolysis wos published obout the bronchopro-
tective effects of leukotriene receptor ontogonists in
osthmo (20). This study confirmed the role of onlileu-
kotrienes os onti-inflommotory theropy in osthmo.

However, GINA guidel ines
(www.ginoosthmo.com) ond
been cleorly positioned os on

128

of inholed corticosteroids in mild osthmo. Their orol
odministrotion is of greot importonce for potients' com-
plionce, porticulorly in this oge ronge. A recent open-
iobel, rondomised, two-period, crossover study on I l3
osthmotic subiects oged 12-17 yeors, reporled prefe-
rences of osthmotic odolescent (21). The results indico-
ted thot odolescents preferred zofirlukost (70%l to low
doses of inholed beclomethosone propionote (277"1
ond thot only 29% of odolescents were oble to use their
inholer correctly. AcÌuolly, the incorrect use of inholers
is olso o well-known couse of poor resPonse in some
potients (221. ll is well known thot when comporing
potients' complionce with prescribed orql or inholed
osthmo medicotion, results indicote thot orol is superior
to inholed odministrotion (23). Potients' complionce
with orol medicotion ronges from 70% lo 80"/o, while
with inholed medicotions from 30% to 60% (23,24l'.

However, even if osthmotic subiects wiùout ony treot-
ment ore decreosing, úere wos o discreponcy bet-
ween the percentoge of subiects with intermittent osth-
mo (GINA I closs, 34.97"itond of subiects using relie-
vers only .41 )%1. Furthermore, osthmotic subiects
without ony treotment were 28.87". These findings
imply on evident undertreotment : one third of osth-
motics is without ony theropy (even o reliever os nee-
ded) ond one tenth of them is without o controller the-
ropy. Moreover, the high percentoge of osthmotic sub-

iects (40%) with impoired spirometry is on importont
signol of possible undertreoiment of osthmo.

Possible explonotions of osùmo underlreotment could
be insufficient physiciqns' odherence to osthmo guide-
lines, o reduced complionce in odolescenls, on impro-
per use of inholer drugs, ond f inol ly on ott i tude to
denio l  osthmo symptoms in  th is  oge ronge.
Nevertheless, o reduction of mild persistent osthmo
occurs. This evidence might derive from o increosed
prescription of inholed corÌicosteroids (even though
still insufficient - only 30% of osthmotics is treoted with
them in 2OO2l ond. the introduction in the morket of
onti leukotr ienic drugs since I 998.

In conclusion, our study showed on increosed use of
controller drugs during the 4-yeor period study ond
compored to previous doto. However, further educotio-
nol efforts ore necessory ottempts to goin on optimol
monogement of osthmo, porticulorly in this oge ronge.
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million visits). However, the number of visits stobilized ot
cln overoge of I ó million per yeor between l99l qnd
2442.
There is o declininq trend in ttre number of return hospi-
tol visits for osthm-o, on indirect indicotor of improved
osthmo control.
The doto indicoted on increosing trend in the prescrip-
tion of controller medicotions, po"rticulorly inhofed co.ii-
costeroids, ond o decreosing trend in reliever medicotion
use, porticulorly shorl-octin[ orol B2-ogonists.
In 200.|, lhe prescription rote for osthmo controller medi-
cotion surpoised thot of reliever medicofion for the first
time {83% vs. 80%}. The difference widened in 2002.
Xonthines,.which once dominoted oslhmo theropy, were
used in only 2% of visifs in 2002.
- Prescribed osthmo treotment 1978-2AA2
- Controffer lQ% 81Y"
- Ref iever 58% 727"
- Xonthines 63A 2"/o
Increoses in the prescription rotes of controllers reflect o
rise in the use of inholed corticosteroids. lono-octino 82-
ogonists ond leukotriene modifiers. The "JACI Itudy
cònkibuted to previou.s findings demonstroting thot osth-
mo treotment is evolving to be more consistenf with
consensus guidelines.
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Asthmo is o chronic diseose thot qffecb more thon l7
mill ion people in the United Stotes. Current osthmo oui-
delines emfhosize the importonce o[ lonq term conkof of
underlying' oirwoy inflommotion in osihmo treotment.
lnholed córticosteroids, either olone or in combinotion
with. long-ocling inholed B2-ogonists, ere recommended
os the primory treotment for potients with moderote to
severe osthmo. Short-octino ihholed B2-qqonists, once
the moinstoy of osthmo thàropy, ore now only recom-
mended for mild intermittent oithmo or the prevention of
exerci se- i nduced symptoms.
ln the study, Rondoll S. Stofford, MD, phD, Stonford
Center for Reseorch in Diseose Prevention, ond col-
leogues onolyzed 25 yeors of doto extrocted from the
Not ionol  Diseose. ond Theropeut ic lndex {NDTI}.
Reseorchers trocked trends from'1978-2002 in ihe fre-
quency of osthmo visits ond potterns of osthmo treotment,
focusing on the use of conkoller ond reliever medicotions.
Reseorchers noted substontiol chonqes in the number of
osthmo visits ond in osthmo treohént over the post 25
yeors. Among the findinss : Asthmo hospitol visìts dou--bled 

betwee; l9Z8 (8.5 mill ion visirs) ond I 9gO i.17.7

5{F
&q MILWAUKEE - Asthmo treotment over the post deco-

{!Y .de is increosingly consistent with current ot*,*o guide-
lines,.leoding to improved osthmo control, occording to
o study in thè April 2003 Journol of Allerqv ond Cliriicol
lmmunologv (JACI). The JACI is the p""r--r'*iu*"d iour-
nol of the Americon Acqdemy of Àllergy, Asthmo'ond
lmmunology {AAAAI).
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