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Sazetak

Uvod: Jedno od glavnih obiljezja astme i alergijskog rinitisa je kroni¢na upala
disnih putova. Cilj ovoga istrazivanja bio je ispitati moZe li se odredivanje kon-
centracije CG-reaktivnog proteina (CRP) primijeniti kao biljeg upale u djece s
astmom odnosno alergijskim rinitisom.

Materijali i metode: Ispitano je 42 zdrave djece prosjecne dobi 9+5 godina
i 70 bolesnika s respiracijskim alergijskim bolestima u tijeku redovite kontro-
le: s astmom (n=47) i rinitisom (n=23) prosjecne dobi 744 godina. Koncen-
tracija visoko osjetljivog CRP (hsCRP) odredivana je imunoturbidimetrijskom
metodom na lateks cesticama. Koncentracije (3 i (4 te alfa-1-antitripsina od-
redivane su imunoturbidimetrijskom metodom na biokemijskom analizatoru
Olympus AU 400, a broj leukocita i trombocita na hematoloSkom brojacu Sy-
smex XT-1800i.

Rezultati: Koncentracija hsCRP bila je statisticki znacajno veca u bolesnika s
astmom i rinitisom nego u zdrave djece. Bolesnici su takoder imali statisticki
znacajno vece vrijednosti (3, (4, AT-AT i broja leukocita nego zdrava djeca.
Broj trombocita bio je znacajno vedi u bolesnika s astmom (ali ne i u bolesnika
s rinitisom) nego u zdravih ispitanika.

Zakljucak: Rezultati ovoga istraZivanja pokazali su da djeca s alergijskim bo-
lestima diSnih putova imaju vecu koncentraciju hsCRP u serumu nego klinicki
zdrava djeca.

Klju¢ne rijeci: CRP, upala, astma, alergijski rinitis
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Abstract

Introduction: Chronic inflammation of airways is one of the major charac-
teristics of asthma and allergic rhinitis. The aim of the study was to estima-
te whether determination of C-reactive protein (CRP) concentration could be
used as an inflammation marker in children with asthma and allergic rhinitis.

Matherials and methods: The study included 42 healthy children (mean
age 9+5 years) and 70 pediatric patients during reqular control of respiratory
allergic diseases, asthma (n=47) and rhinitis (n=23), mean age 7+4 years.
High sensitive CRP (hsCRP) concentration was determined by immunoturbidi-
metric method on latex particles. The concentrations of (3, (4 and alphal-an-
titrypsin were determined by immunoturbidimetric method on an Olympus
AU 400 biochemistry analyzer, whereas leukocyte and platelet counts were
determined on a Sysmex XT-1800i counter.

Results: The concentration of hsCRP was statistically significantly higher in
patients with asthma and allergic rhinitis than in healthy children. These pa-
tients also had statistically significantly higher levels of (3, (4, alphal-anti-
trypsin and leukocyte count as compared with healthy subjects. Platelet cou-
nt was significantly greater in asthma (but not rhinitis) patients as compared
with the group of healthy children.

Conclusion: Study results demonstrated that children with respiratory al-
lergic diseases had greater concentrations of hsCRP in serum compared with
healthy children.
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Uvod

Alergijske respiracijske bolesti koje su jedne od najcesc¢ih
kroni¢nih bolesti u djece (1,2) mogu se ocitovati simpto-
gijska astma) disnim putovima. Budu¢i da gornji i donji
di$ni putovi imaju jedinstvena histologiju, jedinstvenu
epidemiologiju alergijskih bolesti, mehanizme upale, je-
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Introduction

Allergic respiratory diseases, which are among the most
common chronic diseases in children (1,2), may manifest
with symptoms in the upper (allergic rhinitis and sinusitis)
and lower (allergic asthma) airways. As the histology, aller-
gic disease epidemiology, mechanisms of inflammation,
triggers for allergic disease clinical manifestations, diag-
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dinstvene pokretace klinickog ocitovanja alergijskih bo-
lesti, dijagnosticke postupke i lije¢enje, moze se govoriti
o jedinstvenom disnom sustavu (3). Prema tome, astma
i rinitis mogli bi se smatrati ocitovanjima jednoga kronic-
nog alergijskog respiracijskog sindroma (4).

Jedno od glavnih obiljezja astme i alergijskog rinitisa je
kroni¢na upala disnih putova u kojoj sudjeluju mnoge sta-
nice, a najvaznije su mastociti, eozinofilni granulociti i T-
limfociti. U preosjetljivih osoba upala potaknuta alergeni-
ma iz okolisa dovodi do pojave simptoma astme (bronho-
konstrikcija, kasalj i pritisak u prsima, ¢esto nocu ili pred
jutro) (5,6), odnosno rinitisa (zaepljenost nosa, rinoreja,
kihanje, svrbez nosa) (7). Smetnje su Cesto reverzibilne te
produ spontano ili uz terapiju.

C-reaktivni protein (CRP) je dobro poznati upalni biljeg
koncentracija kojega se u serumu Cesto odreduje kako bi
se procijenila sistemska upala (8), primjerice pneumonija,
reumatske bolesti, crijevne bolesti (9,10). U zadnje vrijeme
uoceno je da CRP, ¢ak i u referentnom intervalu (odrediva-
nje visoko osjetljivog CRP - hsCRP, od engl. high sensitive
CRP), moze biti vazan upalni prognosticki biljeg u bolesni-
ka s kardiovaskularnim bolestima (11) ili Secernom boles-
¢u (12). Odredivanje koncentracije hsCRP podrazumijeva
odredivanje koncentracije CRP uobi¢ajenom turbidimet-
rijskom metodom na lateks Cesticama, ali prilagodenom
u niskom mjernom podru¢ju. Primjenjujuci hsCRP mogu-
Ce je procijeniti upalu i u bolesnika s astmom (13).

Buducdi da je upala jedno od glavnih obiljezja respiracijskih
alergijskih bolesti, ovim smo radom zeljeli ispitati moze
li se odredivanje koncentracije CRP primijeniti kao biljeg
upale u djece s astmom odnosno alergijskim rinitisom.

Materijali i metode

Ispitanici

Ispitivanja su ucinjena kod ukupno 42 zdrave djece (kon-
trolna skupina) srednje dobi od 9 godina (x+SD=9+5 go-
dina) i 70 bolesnika s respiracijskim alergijskim bolesti-
ma u tijeku redovite kontrole: astmom (n=47) i rinitisom
(n=23) srednje dobi od 7 godina (x+SD=7+4 godina). U
kontrolnu skupinu bila su uklju¢ena klini¢ki zdrava djeca
bez podataka o atopiji koja su bila upuéena na sistematski
pregled u Dje¢ju bolnicu Srebrnjak. Dijagnoza alergijskih
bolesti postavljena je temeljem klinickih kriterija (osobna
i obiteljska anamneza, fizikalni pregled bolesnika, mjere-
nje plu¢ne funkcije, provokacijskih testova u kozi) i labo-
ratorijskih pretraga (povecana koncentracija ukupnih i
specifi¢nih protutijela IgE, broj eozinofilnih granulocita u
krvi i obrisku nosa). U ispitivanim skupinama nijedno dije-
te nije imalo Secernu bolest. Obje skupine ispitanika bile
su ujednacene po indeksu tjelesne mase (izmedu 5. i 85.
centilnih vrijednosti za dob). Djeca s akutnom virusnom
ili bakterijskom infekcijom disnoga sustava bila suiskljuce-
na. Ispitanici su u razdoblju od sije¢nja do lipnja 2006. go-
dine iz primarne zdravstvene zastite bili upuéeni u Djecju
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nostic procedures and treatment are common to both
upper and lower airways, they can be referred to as an
integral respiratory system (3). Accordingly, asthma and
rhinitis can be considered as manifestations of a single
chronic allergic respiratory syndrome (4).

Chronic airway inflammation as one of the major features
of asthma and allergic rhinitis involves many cell types,
of which mastocytes, eosinophilic granulocytes and
T-lymphocytes play most important roles. In sensitive
individuals, the inflammation induced by environmental
allergens leads to the symptoms of asthma (bronchocon-
striction, cough and chest tightness, frequently overnight
or at dawn) (5,6) and rhinitis (nasal congestion, rhinorrhea,
sneezing, nose itching) (7). The discomforts are usually re-
versible and resolve spontaneously or with therapy.
C-reactive protein (CRP) is a well known inflammation
marker. Serum concentration of CRP is generally determi-
ned to assess a systemic inflammation (8), e.g., pneumo-
nia, rheumatic disease, intestinal disease, etc. (9,10). It has
recently been observed that CRP, even in the reference
interval, i.e. determination of high sensitive CRP (hsCRP),
can serve as a relevant prognostic marker in patients with
cardiovascular disease (11) or diabetes mellitus (12). Deter-
mination of hsCRP concentration implies determination
of CRP concentration by the established turbidimetric
method on latex particles but adjusted to the low mea-
surement area. So, hsCRP can also be used to assess the
grade of inflammation in asthma patients (13).

As inflammation is one of the major characteristics of
respiratory allergic diseases, the aim of this study was to
estimate whether determination of CRP concentration
would be of use as a marker of inflammation in children
with asthma and allergic rhinitis.

Matherials and methods

Subjects

The study included 42 healthy children (control group),
mean (x£SD) age 9+5 years, and 70 pediatric patients du-
ring regular control of respiratory diseases, asthma (n=47)
and rhinitis (n=23), mean (X£SD) age 7+4 years. Control
group consisted of clinically healthy children without in-
formation of atopic status referred for systematic medical
check-up at Srebrnjak Children's Hospital. The diagnosis
of allergic disease was based on clinical criteria (personal
and family history, physical examination, pulmonary fun-
ction measurement, provocation skin tests) and laborato-
ry testing (increased concentration of total and specific
IgE antibodies, blood and nasal swab eosinophilic gra-
nulocyte count). The study groups included children wit-
hout diabetes mellitus. Body mass index was uniform in
both study groups (between 5th and 85th centile values
for age). Children with acute viral or bacterial infection
of the airways were excluded. All patients were referred
from primary health care offices to Srebrnjak Children’s
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bolnicu Srebrnjak, Zagreb. Kod svih je ispitanika dijagnos-
ticki postupak proveden prema standardiziranom postup-
ku, a u skladu s eti¢ckim nacelima (uz odobrenje Eti¢ckog
povjerenstva Bolnice) i Deklaracijom o ljudskim pravima
iz Helsinkija 1975. i izmjenama iz Tokija 2004. godine (14).
Krv za analizu uzimana je nakon klini¢ckog pregleda djete-
ta u alergoloskoj i pulmoloskoj ambulanti u vremenu od
8 do 15 sati.

Metode

Koncentracija CRP odredivana je imunoturbidimetrijskom
metodom na lateks ¢esticama (15), na biokemijskom ana-
lizatoru Olympus AU 400 i s reagensima istoga proizvoda-
¢a. Koncentracija CRP odredena je na dva nacina: a) pos-
tupkom kod kojeg je linearnost od 0,2 do 480 mg/L i b)
postupkom u niskom mjernom podrucju (linearnost od
0,08 do 160 mg/L; hsCRP).

Koncentracije komponenata komplementa C3 i C4 te
alfa-1-antitripsina (AAT) odredivane su imunoturbidi-
metrijskom metodom na biokemijskom analizatoru Ol-
ympus AU 400 i uz primjenu reagensa istoga proizvoda-
¢a. Broj leukocita i trombocita izmjeren je na hematolos-
kom brojacu Sysmex XT-1800i.

Statisticke metode

Pohrana i priprema podataka za statisticku analizu ucinje-
na je u programu Excel 2000 programskoga paketa Micro-
soft Office (Microsoft, SAD). Podaci s normalnom raspod-
jelom prikazani su aritmeti¢kom sredinom i standardnom
devijacijom, a podacisasimetrichom raspodjelom medija-
nom i rasponom. Raspodjela podataka testirana je x2- te-
stom, a p>0,05 dokaz je normalne raspodjele. Znacajnost
razlika medu skupinama testirana je testom ANOVA (za
normalnu raspodjelu) ili Kruskal-Wallisovim testom (za
asimetri¢nu raspodjelu), a pojedinacni odnosi izmedu po-
jedinih skupina testirani su Studentovim testom (za nor-
malnu raspodjelu) ili Wilcoxonovim testom (za asimetri¢-
nu raspodjelu). Vrijednosti p<0,05 smatrane su statisticki
znacajnima (16). Rabili smo statisticki program MedCalc,
verzija 4.10, Windows 95 (17).

Rezultati

Djeca s alergijskim bolestima prikazana su na dva nacina:
skupno, bez obzira na dijagnozu i svrstana prema dijagno-
zi (astma i alergijski rinitis), kako bi se mogla uciniti statis-
ticka analiza svih bolesnika, ali i svake skupine bolesnika
zasebno. Rezultati ispitivanja koncentracije hsCRP, CRP,
(3, C4, AAT, broja trombocita i leukocita u zdravih ispita-
nika i bolesnika s respiracijskim alergijskim bolestima, as-
tmom i rinitisom, prikazani su u tablici 1.

Kako su razlike izmedu skupina bile statisticki znacajne
za C3, C4, AAT, broj leukocita, te grani¢ne za CRP, hsCRP i
broj trombocita, izvedeno je testiranje i izmedu pojedinih
skupina. Koncentracija CRP, bez obzira na metodu mjere-
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Hospital in Zagreb between January and June 2006. Diag-
nostic work-up was performed according to standardized
procedure, and in line with ethical principles (approved
by the Hospital Ethics Board) and Declaration on Human
Rights from Helsinki 1975 and Tokyo amendments 2004
(14). Blood sampling was done upon clinical examination
at outpatient clinics of allergology and pulmonology, be-
tween 8.00 a.m. and 3.00 p.m.

Methods

CRP concentration was determined by immunoturbidi-
metric method on latex particles (15), on an Olympus AU
400 biochemistry analyzer, using reagents from the same
manufacturer. CRP concentration was determined in two
ways: (a) a method with linearity of 0.2 to 480 mg/L, and
(b) a method in low measurement area (linearity of 0.08
to160 mg/L; hsCRP). The concentrations of complement
components C3 and C4 and of alphal-antitrypsin (AAT)
were determined by immunoturbidimetric method on
an Olympus AU 400 biochemistry analyzer, using reagen-
ts from the same manufacturer. Leukocyte and platelet
counts were measured on a Sysmex XT-1800i blood coun-
ter.

Statistics

Data storage and processing for statistical analysis were
performed by use of Excel 2000 Microsoft Office softwa-
re (Microsoft, USA). Data with normal distribution were
described by arithmetic mean (x) and standard deviation
(SD), and data with asymmetric distribution were descri-
bed by median (M) and interval. Data distribution was
assessed by x2-test, with p>0.05 as evidence of normal
distribution. Statistical significance of between-group dif-
ferences was assessed by ANOVA test (for normal distribu-
tion) or Kruskal-Wallis test (for asymmetric distribution);
between-group relation was assessed by Student's t-test
(for normal distribution) or Wilcoxon test (for asymmetric
distribution). Statistical significance was set at p<0.05 (16).
The MedCalc® statistical package, version 4.10-Windows
95, was employed (17).

Results

The group of children with allergic diseases were presen-
ted in two modes: in total, irrespective of diagnosis, and
in subgroups according to diagnosis (asthma and allergic
rhinitis), for statistical analysis to be performed for the
group as a whole and for each subgroup in separate. Re-
sults obtained on the concentrations of hsCRP, CRP, C3,
C4, AAT, leukocyte count and platelet count in the con-
trol group of healthy children and the group of children
with respiratory allergic diseases (asthma and rhinitis)
are presented in Table 1. As between-group differences
were statistically significant for C3, C4, AAT and leukocyte
count, and borderline for hsCRP, CRP and platelet count,
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TaBLica 1. Koncentracije hsCRP, CRP, C3, C4, A1-AT, te broj trom-
bocita i leukocita u zdravih ispitanika i bolesnika s respiracij-
skim alergijskim bolestima, astmom i rinitisom

CRP in children with asthma and allergic rhinitis

TaBLE 1. HsCRP, CRP, C3, C4, A1-AT concentrations, and platelet
and leukocyte counts in healthy subjects and patients with res-
piratory allergic diseases asthma and rhinitis

HSCRP CRP Cc4 AAT PLr Lkc
(/L) (ma/L) (/L) (/L) (GL) (X 10°L) (x 10°L)
Range 0.08-0.79 0.90-1.30
Control M 0.23 1.10
N=42 X+ SD 04+0.2 0.22 +£0.05 1.30+£0.27 299 + 57 70+1.6
p 0.064 (5) 0.074 (5) <0.001 (5) 0.011 (5) 0.020 (5) 0.054 (5) 0.006 (5)
Range 0.10-2.75 0.2-34
Asthma/ M 0.50 0.7
Rihinitis
N=70 X+ SD 1.64 £0.25 0.32+£0.09 1.79+0.30 326 +91 83+19
p <0.001(1) <0.001 (1) <0.001 (1) <0.001 (1) <0.001 (1) <0.001 (1)
Range 0.13-2.75 0.3-34
Asthma M 0.55 0.7
N=47 X+ SD 167+023 033+008 1.83+033  338+103 84+2.]
p <0.001(2) <0.001 (2) <0.001 (2) <0.001 (2) <0.001 (2) 0.042 (2) <0.001 (2)
X+ SD 0.53+0.50 0.7+0.6 1.56 +0.28 0.29 +0.09 1.69 +£0.20 298 + 47 81+1.5
Rihinitis
N=23 0.0048 (3)
p 0.003(3) 0.045 (4) <0.001 (3) <0.001 (3) <0.001 (3) 0.479 (6) 0.017(3)

(1) Asthma/rhinitis vs. control; (2) Asthma vs. control; (3) Rhinitis vs. control; (4) Rhinitis vs. asthma; (5) ANOVA or Kruskal-Wallis for asth-

ma, rhinitis and control.

nja, bila je statisticki znacajno veca u bolesnika s astmom
i rinitisom nego u ispitanika kontrolne skupine. Bolesnici
su takoder imali statisti¢ki znacajno vece vrijednosti C3,
C4, AAT i broja leukocita nego zdrava djeca, bez obzira je-
su li prikazani skupno ili prema dijagnozi. Broj trombocita
bio je znacajno vedi u bolesnika s astmom (ali ne i u boles-
nika s rinitisom) nego u zdravih ispitanika.

Prosjec¢na koncentracija hsCRP u djece s alergijskim bo-
lestima (0,65+0,55 mg/L) bila je statisticki znacajno veca
nego u djece iz kontrolne skupine (0,28+0,16 mg/L). Boles-
nici s astmom imali su vec¢u vrijednost gornje granice ras-
pona hsCRP (2,75 mg/L) nego bolesnici s alergijskim riniti-
som (1,57 mg/L).

Biochemia Medica 2006;16(2)89-228

between group analysis was performed. The concen-
tration of CRP was statistically significantly higher in pa-
tients with asthma and rhinitis than in the control group,
irrespective of the method of determination. The levels
of C3, C4, AAT and leukocyte count were also statistically
significantly higher in the patient group, either in total or
in groups according to diagnosis. Platelet count was sta-
tistically significantly higher in asthma patients but not
in rhinitis patients as compared with the control group
of healthy children. The mean hsCRP concentration was
statistically significantly higher in children with allergic
diseases (0.65+0.55 mg/L) than in control group children
(0.28+0.16 mg/L). The patients with asthma showed hig-
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Jedino je koncentracija CRP mjerenog uobicajenim pos-
tupkom bila statisti¢ki znacajno manja u bolesnika s rini-
tisom nego u bolesnika s astmom, dok se vrijednosti os-
talih pretraga nisu znacajno razlikovale medu tim dvjema
podskupinama.

Iz percentilnih vrijednosti (Slika 1) moze se vidjeti da su
bolesnici s alergijskim rinitisom imali koncentraciju hsCRP
<1,57 mg/L, a da je 5% bolesnika s astmom imalo koncen-
traciju hsCRP vecu od 1,57 mg/L. Koncentracija kompo-
nenata komplementa C3 i C4 bila je u oko 40% bolesnika
s astmom veca nego u bolesnika s alergijskim rinitisom.
Broj trombocita bio je u bolesnika s alergijskim rinitisom
<363x10%/L, a u 5% bolesnika s astmom broj trombocita
bio je >450x10°%L. Percentilne vrijednosti AAT bile su pros-
jecno 8% vece nego u djece s alergijskim rinitisom.

Rasprava

Ovo je istrazivanje pokazalo da djeca s astmom i alergij-
skim rinitisom imaju vecu koncentraciju hsCRP nego kli-
ni¢ki zdrava djeca. U dostupnoj literaturi samo je jedna
skupina izraelskih autora na kongresu prikazala rezultate
odredivanja hsCRP u 63 djece s astmom (18). Ti su auto-
ri usporedivali koncentraciju hsCRP u akutnoj egzacer-
baciji astme i nakon primijenjene terapije te utvrdili da
je koncentracija hsCRP znacajno veca u akutnoj bolesti
(14,2848,45 mg/L) nego nakon terapije (1,92+3,16 mg/L),
ada koncentracija hsCRP korelira s FEV1 (engl. Forced Expi-
ratory Volume in 1 second, forsirani ekspiracijski volumen
u 1. sekundi). U nasem istraZivanju su i djeca s astmom
(0,71£0,58 mg/L) i djeca s alergijskim rinitisom (0,53%0,50
mg/L) imala prosje¢nu koncentraciju hsCRP manju nego
djeca u citiranom istrazivanju. Takemura i suradnici (13)
su odredivali koncentraciju hsCRP u odraslih astmaticara
i pokazali da bolesnici bez terapije inhalacijskim kortikoste-
roidima (1,33£1,48 mg/L) imaju vecu koncentraciju hsCRP i
od zdravih ispitanika (0,21+0,30 mg/L) i od ispitanika na te-
rapiji (0,941,0 mg/L). Usporedimo li vrijednosti hsCRP zdra-
ve djece u nasem istrazivanju (0,28+0,16 mg/L) s vrijednos-
tima u odraslih zdravih ispitanika u istrazivanju Takemure i
suradnika (13), moze se vidjeti sukladnost rezultata.

Prema nekim autorima (19) sistemska upala mogla se pot-
vrditi i u bolesnika s astmom, buduci da su ti bolesnici
imali povecanu koncentraciju proteina akutne faze. | nase
je istrazivanje potvrdilo da djeca s astmom i alergijskim
rinitisom imaju veci broj leukocita te ve¢u koncentraciju
al-antitripsina nego zdrava djeca, $to ide u prilog posto-
janju blage sistemske upale u bolesnika s respiracijskim
alergijskim bolestima. U odraslih ispitanika nije samo as-
tma kljucni ¢initelj povecanja koncentracije hsCRP. Na hs-
CRP mogu utjecati i drugi cimbenici, primjerice ¢imbenici
rizika kardiovaskularnih bolesti (11), Se¢erna bolest (12),
debljina (20), ateroskleroza i aterotromboza (21). Ucesta-
lost tih ¢imbenika rizika u djecjoj dobi je manja nego u
odraslih, stoga pretpostavljamo da je vjerojatan uzrok

CRP in children with asthma and allergic rhinitis

her values of the upper range limit for hsCRP (2.75 mg/L)
than patients with allergic rhinitis (1.57 mg/L). Only the
concentration of CRP measured by the conventional
procedure was statistically significantly lower in rhinitis
patients as compared with asthma patients, whereas the
values of other tests did not differ significantly between
these two subgroups.

Percentile values revealed the patients with allergic rhi-
nitis to have an hsCRP concentration of <1.57 mg/L, whe-
reas 5% of asthma patients had an hsCRP concentration
greater than 1.57 mg/L (Fig. 1). In some 40% of asthma
patients, the concentration of the complement compo-
nents C3 and C4 exceeded the concentration recorded
in patients with allergic rhinitis. Platelet count was fou-
nd to be <363x10°/L in patients with allergic rhinitis and
>450x10%/L in 5% of asthma patients. Percentile values of
AAT were by 8% on an average greater in asthma children
than in those with allergic rhinitis.

Discussion

The present study indicated the children with asthma
and allergic rhinitis to have a higher concentration of
hsCRP than healthy children. The search of the available
literature revealed only one group of Israeli authors to
have presented results of hsCRP determination in 63 as-
thma children. These authors compared hsCRP concentra-
tion in acute exacerbation of asthma and upon therapy
administration, and found it to be significantly higher in
acute disease as compared with post-therapeutic state
(14.2848.45 mg/L vs 1.92+ 3.16 mg/L). They also report
on the correlation between hsCRP concentration and
forced expiratory volume in 1 second (FEV1) (18). In our
study, both the children with asthma and those with al-
lergic rhinitis had the mean hsCRP concentration lower
than the concentration from the above mentioned report
(0.71+£0.58 mg/L and 0.53+0.50 mg/L, respectively). Take-
mura et al. (13) determined hsCRP concentration in adult
asthmatic patients and showed it to be higher in patients
without therapy with inhalation corticosteroids (1.33£1.48
mg/L) than either in healthy subjects (0.21+0.30 mg/L) or
in patients receiving therapy (0.9£1.0 mg/L). The hsCRP
levels recorded in our control group of healthy children
(0.28+0.16 mg/L) were comparable to those reported by
Takemura et al. (13) in healthy adults. According to some
authors (19), systemic inflammation could also be verified
in asthma patients, since these patients had an elevated
concentration of acute phase proteins. Our study demon-
strated the children with asthma and allergic rhinitis to
have a higher leukocyte count and A1-AT concentration
than healthy children, supporting the existence of mild
systemic inflammation in patients with respiratory aller-
gic diseases. In adult patients, it is not asthma alone that
is the key factor to increase the concentration of hsCRP,
as it can also be influenced by other factors such as the
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povecanim vrijednostima CRP djece u ovom istrazivanju
upravo bila upala nastala zbog respiracijskih alergijskih
bolesti. Pokazalo se, uz to, da u alergijskoj upali stanovitu
ulogu ima i komplement, buduci da su vrijednosti C3 i C4
u bolesnika bile ve¢e nego u zdrave djece. Poznato je da
CRP moze aktivirati komponente komplementa (22). Broj
trombocita takoder je bio povecan u bolesnika s astmom,
alineiu onih s alergijskim rinitisom, pa bi u nekom budu-
¢em istraZivanju trebalo ispitati uzroke toj razlici izmedu
astme i rinitisa, jer trombociti mogu imati razli¢itu ulogu
u alergijskim reakcijama (23).
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risk of cardiovascular disease (11), diabetes mellitus (12),
obesity (20), atherosclerosis and atherothrombosis (21).
The prevalence of these risk factors is by far lower in chil-
dren; therefore, the elevated concentration of CRP in our
children could have been ascribed to inflammation due
to respiratory allergic diseases. It was demonstrated that
complement also plays a role in allergic inflammation, as
the C3 and C4 levels were greater in children with respi-
ratory allergic diseases than in healthy controls. CRP is
known to be able to activate complement components
(22). Platelet count was also increased in patients with as-
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Svjesni smo ogranicenja ovoga istrazivanja zbog nedos-
tatka podataka o lipidnom statusu ispitanika, koji bi mo-
gao utjecati na koncentraciju hsCRP. Rezultati ovoga istra-
zivanja (koje je jedno od prvih u tom podrucju) pokazali
su da djeca s alergijskim bolestima disnih putova imaju
vecu koncentraciju hsCRP u serumu nego klinicki zdrava
djeca. Buduca istrazivanja trebala bi pokazati moze li se
odredivanjem koncentracije hsCRP pratiti uspjesnost tera-
pije respiracijskih alergijskih bolesti u djece.
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