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Abstraclt

Presence of specific IgM. IgG and 1gA antibodics ageinst Chlamydia preumoniae was evaluated in children aged | week
to 36 months to investigate the role of C. prenmoniae in respiralory infeclions and other discascs. Scrum samples were
oblained rom [50 hospilatized children, including 123 children presenting the clinical symploms of various respiratory
tract infections, two children with acule diarrhoea, two children with meningitis, 14 children with urinary tract infection,
and 9 children with non-infectious diseases. Levels of specific C pnewmonige TgM, 1G and [gA serum antibodics were
measured by enzyme-linked immunoassay (ELISA). C. pnenmoniae IgM anlibodies were detected in 16 (13.0 %) of
123 children with respiralory tract infections. Specific 1pG antibodics were found in sera of LI children under 12 months
old. Among 27 children wilhowt symiptoms of a respiralory tracl discase, specific C pnenmaniae 1gM were found in two
(7.4%) children, including one child with meningitis and another child with urinary lrct infection. Specilic [gA antibodics
were nol_found in any tested child, All cascs of C. puenmonive infections swers identiGed wilhin 1wa calendar vears out
of cipht Ihat were analyzed, i.e. in 1997 and 2000. The incidence of C prewmaoniae infections varied seasonally, with
most children infected in automn. C, puenmeniae TgM antibodies were delecled more oflen in pirls (17,9%) then in
boys (7.2%). C. paeumeniae infections occur among small children in central Poland, The results of this study indicate
that C. prewmoniac may play a role in the cticlogy ol respiratory tract infeciions in infants and young children,
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Introduction

Chlamydia pneumoniae is a human pathogen with a wide distribution all over the world. This pathogen
is responsible for upper and lower respiratory tract infections such as pharyngitis, sinusitis, bronchilis and
pncumonia and probably myocardilis, erythema nodosum and reactive arthritis. The list of diseases associa-
ted with C. pneumoniae infection is growing. It is postulated that the microorganism is involved in the
development of chronic diseases such as asthma, sarcoidosis, atherosclerosis, Guillain-Barre syndrome,
Rciter’s syndrome, and Alzheimer discasc (Dowel er al., 2001; Grayston, 2000; Kuo ef al., 1995).

It has been recognized worldwide that 50% of adults have significant levels of specific serum antibodies
against C. prenmonive (Kuo ¢i af., 19%5). Considerabie data are availabic on C. preumoniae respiratory
tract infections in adults, but relatively little is known on the role of this pathogen in infants and young
children. Thus the role of C. preumoniae infections in pediatric patients is uncertain. Few reports on
the association of C. preimoniae with respiralory tract infections in children have been published so far,
These studies have been performed in Gambia, Sudan, Thailand, the Philippines, Sweden, Finland, Germany,
Swilzerland, USA, and Chile (Forgie et al., 1991; Heiskancn-Kosma ef af., 1999; Herrmann er af., 1994;
Likitnukul er af., 2003; Lund-Olsen ef al., 1994; Saikku et al., 1988; Taglc et al., 2000), with divergent and
sometimes cquivoeal resulls.
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The aim of our study was to investigate the presence of specific C. prewmoniae IgM, IgG and IgA
antibodies in Polish children with respiratory tract and other diseases, aged 1-36 months.

Expecrimental

Materials and Methods

Patients and specimens. A randomly selected group of 150 children aged from | week to 36 monihs admitled to Lhe Depari-
ment of Pedialrics and Pediatric Nephrology, Medical Universily of Warsaw in 1995-2003, with clinical symptoms of respiratory
lract infections or olher discases was studied. The study group included 23 newboms (age 1~-4 weeks), 75 infants (age 5 weeks-
12 months) and 52 children age 13- 36 months. Sixty-seven girls and 83 boys were enrolled. Paticnis originated from the Mazowsze
district — in central pant of Peland. Diagnoscs included recurrent respiratory tract infections in 37 patients, pnewmonia in 28 patients,
bronchitis in 28 patents, pharyngitis in 24 patients, laryngitis in two paticnts, otitis media in four patients, acuie diarthoea in lwo
paticnis, purulent meningilis in wa paticnls, and urinary tmet infection in 14 patients. Nine children were disgnoscd with
a non-infectious disease, including dielary indiscrelion, urinary tract mallormation,

Chest roenipenogram was performed in all children with respiratory infections. A diagnosis of pneumonia was based on radio-
logical findings including hyperinflation, prominent bronchovascular makings or difiuse inlerslitial and patchy alveolar infiltrates.

A diagnosis of bronchilis was based on clinical findings including wheezing, cough, dyspnea or lachypnea and normal chest
radiograph. Children with more then six incidents ol upper or lower respiratory tract infections within a year were categorized as
having recurrcnt respiratary tract infeclions.

Blood samples were 1aken [rom cach patient prior lo administration of antibiolic treatment,

Laboralory 1ests included: leukocyte count and difTerential white blood cell count, CRP and serological tests.

Serology. Anti-chlamydial IgM, 1gG and IgA anlibodies were determined by cnzyme-linked immunoassay (ELISA), wilh
a major ouler membrane protein as an antigen. For [gM antibodics, Chlamydia pneumeniae 1gM ELISA (Vircell, Granada, Spain)
lest was used. This 1est has 91% scnsilivity and 98% specificily (Numazaki e al.. 1996; Gutierrez er al., 2002). For IgG and IgA,
ELEGANCE Cllamydia pneunioniae IgG & IgA ELISA (Bicclone, Sydncy, Australia) tests were used. The ELEGANCE Chlamydia
puenmonige ELISA test has 71.7% sensitivity and 35.8% specificity for 1gG and 73.9% sensitivity and 92.9% specificily for IgA
(Kishimoto. 1990: Kishimato. 1996;. Ekman. 1993). Presence of IgM antibodies was regarded as an indicalion of acule infection.
The presence of C. prewnoniae [pG antibodics in children aged up to 12 months was assumed Lo be maternal origin.

Results

Among 150 tested children, € pneumoniae 1gM and IgG antibodics were detecled in'sera of 18 (12%)
and 12 (8%), respectively.

In children with symptoms of a respiratory tract infeciion, specific serun C. pnetmoniae lgM antibodics
were detected in 16 (13.0%) of 123 patients. Specific 1gG antibodics were found only in sera of 12 children
younger then 12 months. Specific IgG antibodies were not detected in children with specific C. prenmoniae
IgM. Specific IgA antibodies were not found in any of 150 tested children.

Acute C. pnenmoniae infection was detected in patients with various respiratory tract diseases (Table I).
Most cominonly, it was found in children with bronchitis — 32.1% (9/28), including 77.7% (7/9) of children
with wheezing. C. preumoniae infections were also detected in 10.8% (4/37) of children with recurrent
respiratory Iract infections, 8.3% (2/24) of children with pharyngitis, and in one child (out of two) with
laryngitis. C. pnewmoniae infection was detected neither in palients with otitis media (0/4) nor in paticnis
with pneumoenia (0/26). Among 27 children with a non-respiratory illness, specific scrum C. prenmoniae
[gM antibodies were found in two (7.4%) paticnts, including one child with meningitis and another one with
urinary lract infection. Specific IgM and IgG antibodies were not detecied in children with non-infections
diseascs and in children with acule diarrhoca (Table I).

Serological evidence of C. pnewmoniae infection was found in 6.3% of infants, 13.5% of children aged
1-2 years and in 46.7% of those aged 2-3 years. Specific £, prawmoniue antibodi
commonly in girls (£2/67; 17.9%) then in boys (6/83.; 7.2%).

Only three children with C. pneumoniae infection presented fever, including a 10-month-old infant with
pharyngilis, a 16-month-old child with bronchilis complicated by scizures and a 9-month-old infant with
purulent streptococcal meningitis. In children with acute C. preumoniae infection, average lcukocyte count
in peripheral blood was 12 100/mm? with range 7 00¢-27 000 (normal values 5 000—17 500/mm? ). Leuko-
cylosis of 27 000/mm?® was found in a 22-menth-old girl with acute bronchitis. Differential white blood cell
count showed predominant lymphocytes from 51 to 80% in & children in this group, CRP level was slightly
clevated and averaged 0.6 with range 0.01-0.8 mg/dL (normal level <0.01 mg/dL). Among the remaining
children with symptoms of a respiratory tract infection and no specific C. pneumoniae IgM antibodics,
23 children presented fever, leukocyte count ranged from 5 000 1o 24 000 and averaged 1! 600/mm?, again
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C. pneunioniae infections in children

Table 1

Prevalence of C. paermoniae serum antibodies in 1-36 months old children
with various discascs

. No No scropositives' No (%) C. puenmoniae
Disease tested IgM IeG* infections***

Recurrent RTT * 37 4 0 4(10.8)
Bronchiris 28 9 0 9(32.1)
Preumonia 28 0 [ 0

Pharingitis 24 2 5 2(8.3)

Olitis media 4 0 | 0

Laryngilis 2 1 0 ]
Meningitis """ "7 U1 2 I Rl I T Ny A e
UT] ** 14 1 0 L{7.1}

Acula diarrhoca 2 o 0 0
Non-infectious diseases 9 0 0 b}

* RTI - respiratory tractinfections, *® UTI - urinary tract infections, ®** The presence of spe-
cific & preumoniae [gM anlibodies was considerd an acuie infection, # Specific C. preumonive
TgA antbodies were not delected in any tested serum, S Specilic C. prewmoniae 1gG antibodics
were only delected in children under 12 months of age and were assumed 1o be malemnal onigin,
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with differenttal white blood cell count showing predominant lymphocytes from 51 to 75% in 33 children,
and CRP averaged 0.5 mg/dL.

Serological testing revealed that all cases of C. prewmoniae infections occurred within only two out of
cight analyzed years (Figurc 1). In 1997, specific C. pnewmoniae anlibodies were detected in 4 of 16 tested

children (25.0 %), and in 2000, 14 (25.0%) of 56 examined children were scropositive. In contrast, negative

results were obtained in serum samples collected in other years (1995, 1996, 1998, 1999, 2001 and 2002) in

all 78 lested children. In additicn, it appears that the incidence of C. puenmoniae infeclions varies seasonally.

Cascs were detected mostly in Navember (1997 — 2/4. 2000 9/14), Qctober (2000 — 2/14) and December
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Fig. 1. C. preumoniae inlections by years and months
* Specific C. preunmoniar antibadies were nol deteeted in any child in January. February,
March, May, June, July , August and Scplember
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(1997 2/4, 2000 — 2/14). Among children tested in April, there was one child with C. preumoniae infec-
tion. Specific C. pnenmoniae antibodies were not found in serum samples collected in January, February,
March, May, June, July, August and Seprember.

Discussion

Among children younger than 3 years old with respiralory tract diseases, acute C. prenmoniae infections
were detected in 13.0% of them. The youngest patient with C. preumoniae infection detected serologically
was one-month-old. The frequency of C. preumoniae etiology in respiratory tract infections in pediatric
popuiations varics from 0% up to more than 18% (Likitnukul et af., 2003; Lund-Olsen ef al., 1994; Saikku
et al., 1988; Tagle er al., 2000; Hammerschlag er al., 2003; Schmidt et af., 2002; Baer et al., 2003; Chirgwin

et al., 1991; Block et al., 1995). These diffcrences arc probably related to the population studied and the

presence or absence of local oulbreaks in the respeciive communities during the investigation period as well
as to applied specific diagnostic procedures (Hammerschlag ef al., 2003).

It is well known that C. preumoniae infections spread as long-lasting epidemics that occur at irregular
intcrvals of several years® duration {Grayston, 2000; Kuo et af., 1995). There 1s a paucily of data on respira-
tory tract infections caused by C. prewmoniae in children in Poland. Similarly, there are no data on
C. pneumoniae epidemics in Poland. Our results may suggest that such epidemics eceurred in 1997 and
2000. Additionally, a scasonal trend for C. pnenmoniae cases throughout a year was observed, with a peak
of incidence in autumn. These results are in accordance with studics by T. Heiskancn-Kosma et al. who
observed incidence peak of €. pueinnoniae infeetions in October {Heiskanen-Kosma ef af., 1998).

Specific C. pneumaniae antibodies have been detected most frequently among children aged 2—3 years.
Scrological cvidence of C. pneumeoniae infection was found in 46.7% children in this age group. Maijority
of cases were associated with recurrent respiratory tract infections. C. pnewmoniae antibodics were also
detected in children without symptoms of respiralory track diseases: a 9-month-old girl with meningitis and
in a 3-month-old bey with a urinary tract infection. Detection of specific C. pneumoniae antibodies, in
particular IgM class, in children without respiratory tract infections suggest the occurrence of asymplomatic
chlamydial infcctions in carly childheod. In Finland, it was shown that 4.0 to 6.0% of 2—4 years old healthy
tions in this age group (Tuuminen et al., 2000).

The significance of asymptomatic C. preunioniae infections and their sequelae requires further investi-
gations. In adult populations, C. prewmoniae antibodics arc present with significantly higher frequency in
men then in woimnen. This is, however, at variance with our resulls in a group of children aged 1--36 months.
C. pneumoniae anlibodics were delected more often in girls then in boys.

These results are in accordance with a study by Lin ef al. who found higher prevalence of C. prenmoniac
antibodies 1n females then in males among subjects aged 6 months to 20 years (Lin er af., 2004).

Most of the seroepidemiological studies on C. prrewmaniae infections in children were performed with
the MIF mcthod. According to the recent recommendations of Centers for Disease Control and Prevention
(USA) and the Laboratory Centire for Disease Control (Canada) (Dowell et ¢/, 2001) this technique is
considecred a reference method, although there are studics showing low sensitivity of this method in children
(Kutlin et ai., 1998).

Simultancous application of MIF and culture in the cxamination of children shows that MIF is not
a sensitive technique for detecling C. pnenmoniae antibodies in children under 5 years old. Since positive
culture results were achicved in scroncgative children. According to some studies only 20% 1o 30% of
children with cultturc-documented C. pnenmoniae infection had antibodies detectable by MIF (Schinidt ef ai.,
2002; Hyman et al., 1995; Emre ef al., 1994). Kutlin et ¢!. found that over 80% of culture-positive and
MIF-negative children had antibodies lo C. pnewmeoniae detected by immunoblotting (Kutlin ef af., 1998).

The lack of standardized methods, including scrology and PCR, makes it difficult to perform a specific
microbiclogic diagnosis. Although there is currently no validated diagnostic marker for C. pueunioniace
infections, and the valuc of the EIA method in diagnosis C. pnewmnoniae infections is an open issue,
detection of C. premmoniae 1gM anlibodics in several children below 3 years of age may suggest that
C. pneumoniae infections occur in early childhood. Morcover, frequent detection of C. pnenmoniae anti-
bodies in children with respiratory tract infections suggests that the baclerium may be an eliological agent
of rcspiratory diseases in infants and young children.
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