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Obijective: To determine the prevalence and clinical features of mycoplasma pneumoniae in Thai children with
community acquired pneumonia (CAP).

Material and Method: Diagnosis of current infection was based on > 4 fold rise in antibody sera or persis-
tently high antibody titers together with the presence of mycoplasma DNA in respiratory secretion. The
clinical features were compared between children who tested positive for M. pneumoniae, and those whose
results were negative.

Results: Current infection due to M. pneumoniae was diagnosed in 36 (15%) of 245 children with paired sera.
The sensitivity and specificity of polymerase chain reaction (PCR) in diagnosing current infection in the
present study were 78% and 98% respectively. The mean age of children with mycoplasma pneumoniae was
higher than CAP with unspecified etiology. The presenting manifestations and initial laboratory finding were
insufficient to predict mycoplasma pneumoniae precisely, the presence of chest pain and lobar consolidation
on chest X-ray, however, were significant findings in children with mycoplasma pneumoniae.

Conclusion: The present study confirms that M. pneumoniae plays a significant role in CAP in children of all
ages. Children with this infection should be identified in order to administer the appropriate antibiotic

treatment.
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M. pneumoniae is one of the most common
causes of community-acquired pneumonia (CAP) in
children and adults®. This organism is reported to be
the most frequent ‘atypical’ pathogen responsible for
CAP®2, The prevalence of M. pneumoniae varies
greatly from study to study depending on the popula-
tion and diagnostic methods®™". In Thailand, studies
to determine prevalence and clinical features of M.
pneumoniae have been carried out®*?, Most of them,
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however, are serological studies and most are studies
in adult patients. Serological testing has some limita-
tions because a convalescent serum specimen is
required®, Polymerase chain reaction (PCR) has re-
cently been found to be useful for rapidly detecting
this pathogen in respiratory secretion, however, the
cost is expensive and it is not available in most health
care settings®“%%. Therefore, good epidemiological data
on the prevalence and clinical features of CAP due to
M. pneumoniae in Thai children is still lacking. The aim
of the present study was to evaluate the prevalence
and clinical features of mycoplasma pneumonia in Thai
children, following the introduction of standardized
diagnostic tests for detection of M. pneumoniae.
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Material and Method
Study design

This prospective multi-centered study was
conducted from December 2001 to November 2002 at
three hospitals in Bangkok: Queen Sirikit National
Institute of Health; King Chulalongkorn Memorial
Hospital; and Ramathibodi Hospital. The study design
was approved by the Research Review Board and
Ethics Committee of each hospital. Written inform con-
sent was obtained from all patient’s legal representa-
tives before the study enrollment.

Patients

Children aged 2-15 years with clinical and
radiological diagnosis of CAP were considered eligible
for inclusion. CAP was defined as: new infiltrates or
consolidation on chest X-ray that could not be attri-
buted to other etiology; and the presence of 3 or more
of the following signs and symptoms: cough, acute
change in the quality of sputum, fever or hypothermia
(>38 Cor<36.1 C)within the preceding 24 hours,
rales or evidence of pulmonary consolidation, leuko-
cytosis, malaise / myalgia or gastrointestinal symptoms.
Children were excluded if they had evidence or history
of tuberculosis, nosocomial pneumonia, aspiration
pneumonia, and bronchiectasis. Those who were HIV-
positive or who had been hospitalized within 2 weeks
prior to consultation were also excluded.

Laboratory tests

All laboratory tests were done at the Clinical
Immunology Laboratory, Department of Pathology,
Faculty of Medicine, Ramathibodi Hospital. To ensure
that all centers used the standardized protocol for speci-
men collection, a training workshop was carried out
before the start of the present study. A courier service
was hired to transport the specimens when they were
ready for collection. An External Quality Assurance
System program was carried out twice during the study
to assess the competency of laboratory in PCR assays.
Acute and convalescent (2-4 weeks apart) sera were
collected aseptically for serologic testing. Throat
swabs, sputum, or nasopharyngeal aspirate, were
collected for PCR analysis.

Specific antibodies to M. pneumoniae were
measured using a particle agglutination test (Serodia
Myco Il, Fujirebrio, Japan). PCR assays for the detec-
tion of M. pneumoniae nucleic acids were performed
with primers targeting the p1 adhesin gene of M.
pneumoniae®®, The presence of a PCR product of 209
bp size on gel electrophoresis was considered indica-
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tive of infection with M. pneumoniae.

Criteria for etiologic diagnosis

Current infection with M. pneumoniae was
based on 4- fold or greater rise in antibody titers
between paired acute and convalescent sera. Results
of single serum samples were excluded from the analy-
sis. In cases with high antibody titers (IgG) in both
serum samples (> 1:160), the presence of positive PCR
for M. pneumoniae in respiratory secretions was also
considered as current infection. The presence of posi-
tive PCR for M. pneumoniae in the absence of a posi-
tive serologic response was interpreted as possible
carriage.

Data analysis

Chi-square or Fisher’s exact test was used to
determine the significant difference in proportions
between groups. Student’s t-tests were used to com-
pare continuous variables. A p-value of less than 0.05
was considered to indicate statistical significance.

Results
Patient characteristics

Of the 257 enrolled children with a diagnosis
of CAP, paired sera could be obtained from 245 children
and provided the basis for estimating the rate of infec-
tion caused by M. pneumoniae. Of these children, 135
(55%) were male. The mean age of the children was 4.7
+ 3.0 years; 166 patients (68%) were under 5 years old,
51 (21%) were 5-9 years old and 28 (11%) were 10-15
years old. In total, 199 (81%) were treated in the hospi-
tals and three children (1%) required treatment in the
intensive care unit. One hundred and eighty-nine
children (77%) had previous antibiotic therapy. Many
children had co-morbidities: 51 (21%) had asthma,
seven (3%) had congestive heart failure, one child had
hepatic disease, and one child had renal impairment.
CAP due to M. pneumoniae occurred throughout the
study period. No definite seasonal preference was
noted (Fig. 1).

Etiologic diagnosis

Thirty-six (15%) of the 245 children met the
diagnostic criteria for current M. pneumoniae infec-
tion. Twenty-four children (10%) were diagnosed by a
4-fold or greater increase in antibody titer between
acute- and convalescent-phase sera. Twelve (5%) were
diagnosed by positive PCR with persistent high anti-
body titer. Sixteen (67%) of the seroconversion cases
were also positive by PCR and eight (33%) were PCR
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Fig. 1 Monthly distribution of mycoplasma pneumoniae and other CAP

negative. When using PCR result alone, the infection
rate decreased to 14% (34/245 cases). Six children had
positive PCR of M. pneumoniae without serological
evidence of acute infection and were considered as
possible carriage.

Comparison between mycoplasma pneumonia and
unspecified pneumonia

The clinical characteristics of the study popu-
lation at enrolment are summarized and compared
between CAP caused by M. pneumoniae and other
unspecified etiology (Table 1). The mean age of chil-
dren with mycoplasma pneumonia was significantly
higher than CAP with non-mycoplasma pneumonia (6.3
+3.5vs4.5+2.9, p=0.001). The prevalence of myco-
plasma pneumonia increased with age (Fig. 2). Cough-
ing and fever were the most common presenting symp-
toms in both groups of CAP. The most common find-
ings on physical examination were rales. There was no
significant difference in symptoms and signs between
mycoplasma pneumonia and non-mycoplasma pneu-
monia, except for the presence of chest pain, which is
more common in mycoplasma pneumonia than other
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childhood pneumonia(19.4% vs 6.7%, p = 0.04). Asthma
was the most common co-morbidity in both groups of
CAP.

For laboratory data, no significant difference
was detected in total and differential WBC count
between children with mycoplasma pneumonia and
non-mycoplasma pneumonia. The radiographic charac-
teristics of the study population are shown in Table 2.
The most common radiographic findings in both groups
of children were patchy infiltration and interstitial infil-
tration. In the present study, lobar consolidation was
the only chest X-ray finding that was significantly
higher in children with mycoplasma pneumonia than
those with unspecified pneumonia (11.1% vs 1.9%,
p=0.02).

Discussion

M. pneumoniae is one of the common causes
of CAP in children. The reported prevalence of M.
pneumoniae in Thailand varied from 6-40%®2, This
wide variation may be due to the age difference of
the patients in the studied group and the diagnostic
criteria.
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Table 1. Comparison of mycoplasma pneumoniae and non-mycoplasma pneumoniae

Characteristics Mycoplasma pneumoniae Non-mycoplasma p-value
(n =36) (%) pneumoniae
(n=209) (%)
Male : Female 24:12 111:98 NS
Mean age (years) (X+SD) 6.3+3.5 45+29 0.001
ICU admission 0 3(1.5) NS
Symptoms & signs:
- Cough 36 (100) 209 (100) NS
- Fever 34 (94.4) 205 (98.1) NS
- Chill 8(22.2) 36 (17.2) NS
- Chest pain 7(19.4) 14 (6.7) 0.04
- Dyspnea 24 (66.7) 164 (78.5) NS
- Malaise 16 (44.4) 97 (46.4) NS
- Myalgia 5(13.9) 27 (12.9) NS
- Diarrhea 5(13.9) 31 (14.8) NS
- Wheezing 6 (16.7) 49 (23.4) NS
- Rales 33(91.7) 188 (90.0) NS
- Rhonchi 14 (38.9) 103 (49.3) NS
- Bronchial breath sound 1(2.8) 9(4.3) NS
Co-morbidity:
- Asthma 8(22.2) 43 (20.6) NS
- Hepatic disease 0 1(0.5) NS
- Impaired renal function 1(2.8) 0 NS
Previous antibiotics 29 (80.6) 160 (76.6) NS
NS = Not statistical significance
Table 2. Chest roentgenographic findings in patients with mycoplasma pneumoniae
Findings Mycoplasma pneumoniae Non-mycoplasma p-value
(n=36) pneumoniae
(n=209)
Consolidation (%) 4(11.1) 4(1.9) 0.018
Patchy (%) 19 (52.8) 98 (46.9) NS
Interstitial (%) 14 (38.9) 114 (54.5) NS
Perihilar (%) 0 4 (1.9) NS
Atelectasis (%) 1(3.8) 3(1.9) NS
Effusion (%) 1(3.8) 3(1.9) NS

The present study is a large, prospective,
multicenter study of pediatric CAP in Bangkok during
a one-year study period. The infection rate of M.
pneumoniae in the present study is 15%, comparable
to that reported by Michelow et al®”, and Esposito et
al®® despite the fact that our study was conducted in
a different location and different time.

In the past, culture was used as a reference to
evaluate new diagnostic test. However, culturing M.
pneumoniae from clinical specimens is laborious and
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may take up to 5 weeks®. Moreover, the sensitivity of
culture is lower than that of serological assays®. Sero-
logical testing is the most common means of diagnos-
ing M. pneumoniae in routine clinical practice, but it
often only provides a retrospective diagnosis of acute
infection because a convalescent serum specimen is
needed to show seroconversion. It is therefore not
optimum for patient management®*2Y, Recently, PCR
has become an optional method for the rapid detection
of M. pneumoniae in a clinical specimen®-??. The
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Fig. 2 Age distribution in children with mycoplasma pneumoniae

advantages of PCR techniques over culture and sero-
logy are that they allow the identification of pathogens
in specimens that have not been properly handled or
frozen. They also have the advantage that a diagnosis
can be made after testing a single specimen® but it
carries the risk of detecting healthy carriers of M.
pneumoniae®®, In the present study, the authors com-
bined both serology and PCR finding for diagnostic
criteria. PCR was positive in 28 of 36 children who
were diagnosed as current M. pneumoniae infection.
Thus, the sensitivity of the PCR in diagnosing acute
M. pneumoniae infection in the present study was
78%. PCR was also positive in 6 of 209 children who
had no serological evidence of infection and was con-
sidered as false positive from possible carriage. There-
fore, the specificity of PCR in the present study was
97%.

In the present study, PCR finding could
identify 12 children with M. pneumoniae infection
who had no seroconversion. However, if PCR had been
used as the single test, diagnosis would not have been
established in eight children. This finding confirms the
suggestion that PCR should be used for rapid diagno-
sis of M. pneumoniae infection. In case of a negative
PCR, serological test on paired sera is necessary to
either confirm or reject the diagnosis®®.

In the present study, the authors found an
age-dependent increase in the occurrence of M. pneu-
moniae infection in children with CAP as has been
observed in previous report®24, Moreover, as others
have observed elsewhere2-2) the authors found that
the prevalence of mycoplasma pneumonia in children
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younger than 5 years old was not uncommon (44% of
mycoplasma pneumonia group).

Concerning clinical presentations, many
studies have shown that it is not possible to predict
mycoplasma pneumonia on the basis of presenting
manifestations®>232%, The results of the present study
are similar to previous reports. The authors found no
clinical difference between CAP caused by M. pneu-
moniae and CAP of unspecified etiology except for the
presence of chest pain that is likely to indicate myco-
plasma pneumonia. Chest pain has been reported to be
the common finding in adults with mycoplasma pneu-
monia up to 40-60% 122,

Similar to previous reports®229 white blood
cell and differential counts could not differentiate the
etiologic agents of CAP in the presented population.
On the chest radiograph, the authors found that lobar
consolidation was more common in children with
mycoplasma pneumonia than children with non-myco-
plasma pneumonia. This finding has been reported in a
study of children admitted to hospital with pneumonia
by Clements et al®,

Conclusion

M. pneumoniae is a common cause of CAP in
Thai children. The prevalence of 15% in the present
study is similar to that observed in Western countries.
The combination of a serological test and PCR increase
the sensitivity in diagnosing this infection. Chest pain
and lobar consolidation were significantly associated
with mycoplasma pneumonia in the present study. The
present study confirms the significance of mycoplasma
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pneumonia in children of all age groups and should
be taken into account when starting antibiotics for
children with CAP.

Acknowledgements

This study was supported by a grant from
Pfizer Inc., New York. The authors wish to thank the
following persons who participated in this study.

Prof. Sasithorn Likitnukul, Dr. Rujipat
Samransamruajkit, Ms. Chanthana Harnruthakorn
(King Chulalongkorn Memorial Hospital) Assoc. Prof.
Aroonwan Preuthipan, Dr. Karl Kalavantanich, Dr.
Pichet Laouthaiwatthana, Ms.Metta Kham-in, Ms.
Sumanat Amsthan, Asst. Prof. Kalayanee Attamasirikul,
Ms. Arree Pornvoranunt, Ms. Suwanee Chanampakul,
Mr. Chavachol Setthaudom, Ms. Kanchana Sriwanicha-
rak (Ramathibodi Hospital), Dr. Pravit Jetanachai,
Dr. Wiboon Kanjanapattanakul, Ms. Ura Charoenwan,
Ms. Wanee Manyam (Queen Sirikit National Institute
of Child Health).

We would also like to express our thanks to
Prof. Yun-Fong Ngeow from University Malaya,
Medical Centre, Petaling Jaya, Malaysia for the QA
program, and Dr. Yuet-Meng Cheong, Pfizer Global
Pharmaceuticals, Asia, and Pfizer (Thailand) Ltd. for
their support in providing the coordination for the
study.

References

1. Hammerschlag MR. Mycoplasma pneumoniae
infections. Curr Opin Infect Dis 2001; 14: 181-6.

2. Thibodeau KP, Viera AJ. Atypical pathogens and
challenges in community-acquired pneumonia. Am
Fam Physician 2004; 69: 1699-706.

3. YinCC, Huah LW, LinJT, Goh A, Ling H, Moh CO.
Lower respiratory tract infection in hospitalized
children. Respirology 2003; 8: 83-9.

4. Chaudhry R, Nazima N, Dhawan B, Kabra SK.
Prevalence of Mycoplasma pneumoniae and
Chlamydia pneumoniae in children with commu-
nity acquired pneumonia. Indian J Pediatr 1998;
65: 717-21.

5. Korppi M. Community-acquired pneumonia in
children: issues in optimizing antibacterial treat-
ment. Paediatr Drugs 2003; 5: 821-32.

6. Korppi M, Heiskanen-Kosma T, Kleemola M.
Incidence of community-acquired pneumonia in
children caused by Mycoplasma pneumoniae:
serological results of a prospective, population-
based study in primary health care. Respirology
2004;9:109-14.

1646

10.

11.

12.

13.

14.

15.

16.

17.

Tsolia MN, Psarras S, Bossios A, Audi H, Paldanius
M, Gourgiotis D, et al. Etiology of community-
acquired pneumonia in hospitalized school-age
children: evidence for high prevalence of viral
infections. Clin Infect Dis 2004; 39: 681-6.
Pimolpan V, Banchuin N, Maranetra N, Vanadu-
rongwan S. Mycoplasma pneumoniae infection.
A retrospective study at Siriraj Hospital. J Med
Assoc Thai 1984; 67: 131-7.

Srifuengfung S, Techachaiwiwat W, Dhiraputra C.
Serological study of Mycoplasma pneumoniae
infections. J Med Assoc Thai 2004; 87: 935-8.
Wattanathum A, Chaoprasong C, Nunthapisud P,
Chantaratchada S, Limpairojn N, Jatakanon A, et
al. Community-acquired pneumonia in southeast
Asia: the microbial differences between ambula-
tory and hospitalized patients. Chest 2003; 123:
1512-9.

Chaoprasong C, Chanthadisai N, Buasap U,
Tirawatnapong S, Wattanathum A. Mycoplasma
pneumoniae community-acquired pneumonia
at three hospitals in Bangkok. J Med Assoc Thai
2002; 85: 643-7.

Likitnukul S, Chirathawora C. Prevalence of com-
plement fixing antibody to Mycoplasma pneu-
moniae in Thai children. Southeast Asian J Trop
Med Public Health 1992; 23: 147-51.

Klig JE, Chen L. Lower respiratory infections in
children. Curr Opin Pediatr 2003; 15: 121-6.
Michelow IC, Olsen K, Lozano J, Duffy LB,
McCracken GH, Hardy RD. Diagnostic utility and
clinical significance of naso- and oropharyngeal
samples used in a PCR assay to diagnose Myco-
plasma pneumoniae infection in children with
community-acquired pneumonia. J Clin Microbiol
2004; 42:3339-41.

Principi N, Esposito S. Mycoplasma pneumoniae
and Chlamydia pneumoniae cause lower respira-
tory tract disease in paediatric patients. Curr Opin
Infect Dis 2002; 15: 295-300.

leven M, Ursi D, Van Bever H, Quint W, Niesters
HG, Goossens H. Detection of Mycoplasma pneu-
moniae by two polymerase chain reactions and
role of M. pneumoniae in acute respiratory tract
infections in pediatric patients. J Infect Dis 1996;
173:1445-52.

Michelow IC, Olsen K, Lozano J, Rollins NK,
Duffy LB, Ziegler T, et al. Epidemiology and clini-
cal characteristics of community-acquired pneu-
monia in hospitalized children. Pediatrics 2004; 113:
701-7.

J Med Assoc Thai Vol. 89 No. 10 2006



18. Esposito S, Bosis S, Cavagna R, Faelli N, Begliatti  23. Principi N, Esposito S, Blasi F, Allegra L. Role of

E, Marchisio P, et al. Characteristics of Strepto- Mycoplasma pneumoniae and Chlamydia pneu-
coccus pneumoniae and atypical bacterial infec- moniae in children with community-acquired
tions in children 2-5 years of age with community- lower respiratory tract infections. Clin Infect Dis
acquired pneumonia. Clin Infect Dis 2002; 35: 2001; 32:1281-9.

1345-52. 24. Block S, Hedrick J, Hammerschlag MR, Cassell GH,

19. Dorigo-Zetsma JW, Zaat SA, Wertheim-van Dillen Craft JC. Mycoplasma pneumoniae and Chlamy-
PM, Spanjaard L, Rijntjes J, van Waveren G, et al. dia pneumoniae in pediatric community-acquired
Comparison of PCR, culture, and serological tests pneumonia: comparative efficacy and safety of
for diagnosis of Mycoplasma pneumoniae respi- clarithromycin vs erythromycin ethylsuccinate.
ratory tract infection in children. J Clin Microbiol Pediatr Infect Dis J 1995; 14: 471-7.

1999; 37: 14-7. 25. Principi N, Esposito S. Emerging role of Myco-

20. Jacobs E. Serological diagnosis of Mycoplasma plasma pneumoniae and Chlamydia pneumoniae
pneumoniae infections: a critical review of cur- in paediatric respiratory-tract infections. Lancet
rent procedures. Clin Infect Dis 1993; 17(Suppl 1): Infect Dis 2001, 1: 334-44.

S79-82. 26. Esposito S, Blasi F, Bellini F, Allegra L, Principi

21. Waris ME, Toikka P, Saarinen T, Nikkari S, Meurman N. Mycoplasma pneumoniae and Chlamydia
O, Vainionpaa R, et al. Diagnosis of Mycoplasma pneumoniae infections in children with pneumo-
pneumoniae pneumonia in children. J Clin Micro- nia. Mowgli Study Group. Eur Respir J 2001; 17:
biol 1998; 36: 3155-9. 241-5.

22. Ferwerda A, Moll HA, de Groot R. Respiratory  27. Clements H, Stephenson T, Gabriel V, Harrison T,
tract infections by Mycoplasma pneumoniae in Millar M, Smyth A, et al. Rationalised prescribing
children: a review of diagnostic and therapeutic for community acquired pneumonia: a closed loop
measures. Eur J Pediatr 2001; 160: 483-91. audit. Arch Dis Child 2000; 83: 320-4.

AnNInuazanaznAainaadsalanuana mdastalanarant lugilagsinine

ANAAAT AlTAUNA, WIRAUNT UsIUNIR, G5 §I550UINE, ATANA TaUAUAITHAY, 5518 AUNiTauAs,
NIAR ANING, SQUQAIT YUUIA, WA ATAUR

’Slﬁmllﬁ‘a‘fﬁ\‘iﬂ(‘ ﬁm:rm97mmmm‘“nwmmwm"ﬁn%mmiﬁm%@ M.pneumoniae Yumpﬂlomﬁnl‘mﬂmmu
TAAUALIENIS: mm@?mmmumu@mﬂ?uéﬁm uazm99 DNA 989 M. pneumomae?ummmmw’m
yadumglanssAuueuA AN 4 w1 v ?mummmummmumm@wu DNA ag3fiaseianinide
M. pneumoniae 113 Emmﬂmnwmmwmunﬂ/mnzgyunun@wYwmml

uansAN®I: N13AITE M. pneumoniae witln 36 ﬂﬂmmjﬂqy 245 318/ (;@EI@S‘,’ 15) AN lauazAINAUNIE
sluﬂ’)ﬁﬁ@@vﬂlﬂﬁﬁﬁmé’@ M. pneumoniae 1n8i3% PCR Tunns@nmilihusesias 76 uas 98 m’mﬂ"m”y mm@?\'{m/m
Eniifnige M. pneumoniae mmvﬂmmm'mﬂ'rmmu@mquuﬂﬂmmmmnm Lmzwummmmummn
uae lobar conso//o’at/on 21:!fl’lWNﬁ7J@ﬁ)ﬂilWiJﬁflUﬂ’)?W)L%ﬂ M. pneumoniae @m\muﬂmmmmmnm
agil: nsAnm g M, pneumoniae WluanugaIATy 18918 LN TANYNE Y mmm@wgnmm@m@
Yun7ﬂﬁ@nigmﬂﬁ%wﬁ'mmmy

J Med Assoc Thai Vol. 89 No. 10 2006 1647



