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Prevalence of Mycoplasma pneumoniae infection in
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ABSTRACT
Introduction. Mycoplasma pneumoniae may be
involved in i

aterial and method. A prospective, cross-
sectional, observational, case-control study was
carried out in patients older than 2 years old
and younger than 12. Inmunoglobulin M (IgM)
antibodies were serologically determined for M.
pneumoniae, using the NovaLisa®NovaTeckit for
enzyme-linked immunosorbent assay (ELISA).
Test results = 11 NTU (NovaTec units) were
regarded as positive. The statistical analysis was
performed by means of the analysis of variance
(ANOVA) and the x2 test, with a significance
level of p < 0.05.
Results. One hundred and eighty children
were studied, of which 130 had asthma and 50
comprised the control group. Specific IgM was
positive for 60 patients, that is 46.15% of the
asthmatic children (p<0.001). The severity of the
exacerbation was directly related to IgM levels
(p < 0.001). Hospitalization rate was 75%, and
it was significantly associated to specific IgM
levels (p < 0.001).
Conclusion. Our data suggest that children with
acute asthma show a high prevalence (46%) of
Mycoplasma pneumoniae infection and that there
is a close relation between severe acute asthma
exacerbation and the presence of Mycoplasma
pneumoniaeinfection. These findings mightresult
intherapeuticimplications centered in the use of
specificantibiotics to fight this atypical organism.
Keywords:acuteasthma, exacerbation, Mycoplasma
pneumoniae.
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IN

mvestigation, not only in the case
of exacerbation, but also as regards
asthma development, persistence and
severity.*”

e purpose of this study was
to establish the prevalence of MP
infection in patients with acute asthma
exacerbation.

MA

ed outin thel
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determination,

o0 determine the significance of the
relationship between the categorical outcome
measures and the positivity of the specific IgM
tes istical analysis was performed through
g

n order to determine the relationship
between the different levels of specific IgM

and the presence of fever, the severity of the
exacerbation, time since asthma diagnosis, time

of crisis onset and h jon, the one-way

analysis of variance was used. Once
Hospital’s Postgraduate Education Commission, the differences i
which ensured the ethical aspects were met in the

accordance with the Declaration of Helsinki
standards.

jects were requested to sign

Average age (£ standard
deviation [SD1) was 4 9 I e3 Qlg

S 44dx 272 and
S 148 Y01 cuiblects respectively)

able’ T summarizes the general characteristics
e investigators not participate in of the population of children with acute asthma

therapeutic decision-making.

e characteristics of the

|l he samples were analvzed

owever, no
significant differences were observed between
specific IgM positivity and age (x?>= 0.00, not
significant [NS]; X2 | 5= 3.841 [with Yates’
correction]).

The ANOVA and the subsequent analysis



Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 



(SNK at 95%) revealed highly significant
differences between the asthmatij i

€ relationsnip petween

TaBLE 1. General characteristics of the study population
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e severity of the
exacerbation and the specific IgM levels could
be observed through the ANOVA and the SNK

not show any statistical significance
between the time since diagnosis and serum
levels of specific IgM (p= 0.3430).

Both the crisis onset (sudden vs. late) and the
hospitalization rate were related to specific IgM
levels. The existing relationship between specific
IgM and the outcome measures previously
described are summarized in Table 3.

95% analyses-acute asthma patients showed the

hi

Outcome measures™ All subjects Control subjects Asthmatic
(n=180) (n=50) (n=130)

Age (years) 49+1.92(2-12) 4.6 +1.65 (3-10) 5.0 +2.01 (2-12)

Gender (M/F) 84/96 24/26 60/70

Graffar#

I 4(2.2) 3 (6.00) 1(0.7)

111 87 (48.3) 20 (40.0) 67 (51.5)

v 88 (48.9) 24 (48.0) 62 (47.7)

\ 1(0.6) 1(2.00) -

IgM (NTU)** 8.66 +5.77 (1.0-25.2) 3.11 £ 1.26 (1.0-6.0) 10.79 £ 5.406 (1.4-25.2)

* Age and IgM data are presented as means. standard deviation and ranges; n (%)
#: Correspond to socioeconomic levels. ** NTU: NovaTec units.

M: masculine; F: feminine; IgM: immunoglobulin M.

TaBLE 2. Characteristics of patients with acute exacerbation

Outcome measures™ All subjects Age groups
2-12 years old 2-6 years old 7-12 years old
(n=130) (n=106) (n=24)

Fever (yes/no) 20/110 (15.38/84.62) 16/90 (12.31/69.23) 4/20 (3.08/15.38)
Cough (yes/no) 51/79 (39.23/60.77) 36/70 (27.69/53.85) 15/9 (11.54/6.92)
Severity
Mild 26 (20.00) 22 (16.92) 4 (3.08)
Moderate 98 (75.38) 79 (60.77) 19 (14.62)
Severe 6 (4.62) 5 (3.85) 1(0.77)
IgM (NTU)** 10.79 + 5.406 (1.4-25.2) 10.84 +5.312 (1.4-25.2) 10.58 +5.919 (2.4-22.2)
Positive 60 (46.15) 49 (37.69) 11 (8.46)
Negative 70 (53.85) 57 (43.85) 13 (10.0)
Time since diagnosis

< 1years 13 (10.00) 6 (4.62) 7 (5.38)

2 years 73 (56.15) 65 (50.00) 8(6.15)

> 3 years 44 (33.85) 35 (26.92) 9 (6.92)
Crisis onset

<3 hours 87 (66.92) 70 (53.85) 17 (13.08)

>3 hours 43 (33.85) 36 (27.69) 7 (5.38)
Hospitalization

Yes 97 (74.62) 80 (61.54) 17 (13.08)

No 33 (25.38) 26 (20.00) 7 (5.38)

* Data are presented as means. standard deviation and ranges; n (%)

** NTU: NovaTec units.
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The outcome measures analysis by means of MThe distribution
the X2 test did not show any statistical relati i y Grattar's method also yielded statistical

significance. These analyses are described in
Table 4.

FiGure 1. Immunoglobulin M levels. Comparison between asthmatic patients and control

IgM
NTU 30

25 p <0.001 T

20

15

10

| BRI [N LI L LN LN B R |

N FETEE FT S FETEE FRT T S|

Control Asthmatic
Condition

* Statistical significance p < 0.001. NTU (NovaTec units).
IgM: immunoglobulin M.

TaBLE 3. Statistically significant outcome measures related to specific immunoglobulin M level

Outcome measures N Specific IgM levels (NTU)* p**
Control group 50 3.1 0.0000*
Asthmatic 130 10.79

Fever

No 110 10.01 0.0001*
Yes 20 15.03

Cough

No 79 8.34 0.0000*
Yes 51 14.58

Severity

Mild 26 6.08 0.0000*
Moderate 98 11.41

Severe 06 21.12

Crisis onset

<3 hours 87 12.94 0.0000*
>3 hours 43 6.43

Hospitalization

No 33 5.91 0.0000*
Yes 97 12.45

*: Average IgM. **: Highly significant, p < 0.001. NTU (NovaTec units).
IgM: immunoglobulin M.
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m and concluded that
infection played an important role in the

development of severe acute asthma.'
Likewise, in the prospective assessment of
58 patients with acute exacerbation, they found

e relationship between respiratory

infections and asthma has been described both in that specific IgM levels were much higher in
children and in adults.!"*2 patients with severe exacerbations both for MP
In a revision study, Metz et al. concluded 1 [ge 2

that these agents were involved both in the

uenas et al. did not find differences between
hospltahzatlon risk and hospltahzatlon days with

nor the role of MP colonization in this
occ 14

smce prevalence was

ind significant differences when comparing
the severity of the exacerbations with the positive
M 18

e socioeconomic status c1a331f1cat10n of
the populatlon s

TABLE 4. Outcome measures analysis as regards specific immunoglobulin M positivity or negativity

Outcome measures Specific IgM result p*
Positive n (%) Negative

Age

2-6 years old 49 (37.69) 57 (43.85) NS

7-12 years old 11 (8.46) 13 (10.00)

Sex

Male 20 (15.38) 40 (30.77) 1

Female 40 (30.77) 30 (23.08)

Graffar

11 - 1(0.77) 2

III 22 (16.92) 45 (34.62)

v 38 (29.23) 24 (18.46)

n (%); NS: not significant. 1. X? = 6.44; X? = 3.841 with Yates’ correction. 2. X? = 11.35 X2 =9.210.

(1;0.05) (2;0.01)

IgM: immunoglobulin M.
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as been mentione at chronic MP
infection increases asthma incidence, which is
related to a poor disease control. The existing
relationship between atopic MP infected patients
has also been mentioned; this combination may
contribute not only to the early development
of asthma, but also to its persistence during

studies in larger population groups should be
carried out in order to obtain a microbiologic
assessment and determine how the use of specific
antibiotics affects acute asthma exacerbation
during childhood.

REFERENCES

1. Liao H, Yang Z, Yang C, et al. Impact of viral infection
on acute exacerbation of asthma in out-patient clinics: a
prospective study. | Thorac Dis 2016;8(3):505-12.

2. Papadopoulos N, Christodoulou I, Rohde G, et al. Viruses
and bacteria in acute asthma exacerbations — A GA2LEN-
DARE* systematic review. Allergy 2011;66(4):458-68.

3. TanWC, Xiang X, QiuD, etal. Epidemiology of respiratory
viruses in patients hospitalized with near fatal asthma,
acute exacerbations of asthma, or chronic obstructive
pulmonary disease. Am | Med 2003;115(4):272-7.

4. Sutherland ER, Martin RJ. Asthma and atypical bacterial
infection. Chest 2007;132(6):1962-6.

5. Hong SJ. The role of Mycoplasma pneumoniae infection in
asthma. Allergy Asthma Immunol Res 2012;4(2):59-61.

6. Darveaux JI, Lemanske RF Jr. Infection-related asthma. |
Allergy Clin Immunol Pract 2014;2(6):658-63.

7. Friedlander AL, Albert RK. Chronic macrolide therapy in
inflammatory airways diseases. Chest2010;138(5):1202-12.

8. MacDowell AL, Bacharier LB. Infectious triggers of asthma.
Immunol Allergy Clin North Am 2005;25(1):45-66.

9. Bonillo Perales A, Romero Gonzélez ], Picazo Angelin B,
et al. Valor pronéstico y precisién de los indicadores de
crisis asmdtica severa. An Esp Pediatr 1997;47(6):606-10.

10. Méndez CastellanoH. Proyecto Venezuela: Estudionacional
de crecimiento y desarrollo humano de la Republica de
Venezuela. Caracas: Ministerio de la Secretaria; 1996.

11. Lieberman D, Printz S, Ben-Yaakov M, et al. Atypical
pathogen infection in adults with acute exacerbation
of bronchial asthma. Am | Respir Crit Care Med
2003;167(3):406-10.

12. Johnston S, Martin R. Chlamydophila pneumoniae and
Mycoplasma pneumoniae: a role in asthma pathogenesis?
Am ] Respir Crit Care Med 2005;172(9):1078-89.

13. Metz G, Kraft M. Effects of atipical infections with
Mycoplasma and Chlamydia on asthma. Immunol Allergy
Clin North Am 2010;30(4):375-85.

14. Biscardi S, Lorrot M, Marc E, et al. Mycoplasma pneumonia
and asthma in children. Clin Infect Dis 2004;38(10):1341-6.

15. Wood PR, Hill VL, Burks ML, et al. Mycoplasma pneumonia
in children with acute and refractory Asthma. Ann Allergy
Asthma Immunol 2013;110(5):328-34.

16. Freymuth F, Vabret A, Brouard J, et al. Detection of
viral, Chlamydia pneumoniae and Mycoplasma pneumonia
infections in exacerbations of asthma in children. | Clin
Virol 1999;13(3):131-9.

17. Maffey AF, Barrero PR, Venialgo C, et al. Viruses and
atypical bacteria associated with asthma exacerbations in


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 


Luisa Fernanda Alvarez 



18.

19.

20.

21.

22.

23.

Prevalence of Mycoplasma pneumoniae infection in pediatric patients with acute asthma exacerbation | 185

hospitalized children. Pediatr Pulmonol 2010;45(6):619-25.
Duenas Meza E, Jaramillo CA, Correa E, et al. Virus and
Mycoplasma pneumoniae prevalence in a selected pediatric
population with acute asthma exacerbation. | Asthma
2016;53(3):253-60.

Iramain R, De Jests R, Spitters C, et al. Chlamydia
pneumoniae, and mycoplasma pneumoniae: Are they related
to severe asthma in childhood? ] Asthma 2016;53(6):618-21.
Cosentini R, Tarsia P, Canetta C, et al. Severe asthma
exacerbation: role of acute Chlamydophila pneumoniae and
Mycoplasma pneumoniae infection. Respir Res 2008;9:48.
Esposito S, Blasi F, Arosio C, et al. Importance of acute
Mycoplasma pneumoniae and Chlamydia pneumoniae
infections in children with wheezing. Eur Respir |
2000;16(6):1142-6.

Wang K, Chalker V, Bermingham A, et al. Mycoplasma
pneumoniae and respiratory virus infections in children
with persistent cough in England: a retrospective analysis.
Pediatr Infect Dis | 2011;30(12):1047-51.

Lezcano A, Balbaryski ], Torres F, et al. Seroprevalencia de
anticuerpos anti-Mycoplasma pneumoniae: evaluacién en

24.

25.

26.

27.

28.

nifios menores de 12 afios. Arch Argent Pediatr 2008;106(1):6-
10.

Specjalski K, Jassem E. Chlamydophila pneumoniae,
Mycoplasma pneumoniae infections, and asthma control.
Allergy Asthma Proc 2011;32(2):9-17.

ChoY,Ryu$S, ChoiM, etal. Asthma and allergic diseases in
preschool children in Korea: findings from the pilot study
of the Korean Surveillance System for Childhood Asthma.
J Asthma 2014;51(4):373-9.

Medina ], Coalson J, Brooks E, et al. Mycoplasma pneumonia
CARDS toxin exacerbates ovalbumin-induced asthma-like
inflammationin BALB/cmice. PLoS One2014;9(7):e102613.
Medina ], Coalson J, Brooks E, et al. Mycoplasma pneumonia
CARDS toxin induces pulmonary eosinophilic and
lymphocytic inflammation. Am ] Respir Cell Mol Biol
2012;46(6):815-22.

Yano T, Ichikawa Y, Komatu S, et al. Association of
Mycoplasma pneumoniae antigen with initial onset of
bronchial asthma. Am | Respir Crit Care Med 1994;
149(5):1348-53.



