
European Journal of Clinical Microbiology & Infectious Diseases (2022) 41:1099–1105

Vol.:(0123456789)1 3

https://doi.org/10.1007/s10096-022-04467-8

ORIGINAL ARTICLE

Mycoplasma pneumoniae multilocus variable‑number tandem‑repeat 
analysis genotypes are associated with inflammatory biomarker levels 
in children with lower respiratory tract infections

Jasna Rodman Berlot1   · Tatjana Mrvič2 · Darja Keše3

Received: 9 March 2022 / Accepted: 21 June 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Abstract
The multilocus variable-number tandem-repeat analysis (MLVA) typing method is commonly used in Mycoplasma pneu-
moniae (M. pneumoniae) epidemiology. It remains unknown if clinical manifestations of lower respiratory tract infections 
(LRTI) in children differ between different MLVA genotypes. We aimed to determine if specific M. pneumoniae MLVA 
genotypes indicate the severity of LRTI in children. We performed a retrospective study of children younger than 18 years 
with signs of acute M. pneumoniae LRTI from January 1, 2009, to December 31, 2014. All patients who were PCR-positive 
for M. pneumoniae from pharyngeal swabs and had MLVA genotype successfully defined were included in the study. We 
compared the epidemiological and clinical data of children infected with different MLVA genotypes. In total, 429 patients 
(mean age 7.4 years, SD 3.4 years; 54% boys) met the study inclusion criteria. We compared the data of patients infected 
with the three most common MLVA types: MLVA-3,5,6,2 (86/429), MLVA-3,6,6,2 (71/429) and MLVA-4,5,7,2 (256/429). 
MLVA-3,5,6,2-infected patients over 5 years of age presented with a significantly higher median C-reactive protein level 
(34 vs 23 vs 19 mg/L, p = .008) and a higher median white blood cell count (9.4 vs 7.9 vs 8.5 × 109/L, p = .040) compared to 
MLVA-3,6,6,2- and MLVA-4,5,7,2-infected patients. No such difference was observed in the group of younger than 5 years. 
The results from our large cohort indicate that different MLVA genotypes may have different pathogenic potential and that 
children with MLVA-3,5,6,2 LRTI may present with higher inflammatory marker levels in comparison with other MLVA 
types.
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Introduction

Mycoplasma pneumoniae (M. pneumoniae) is a common 
cause of community-acquired lower respiratory tract infec-
tions (LRTI) in children, being responsible for up to 40% 
of community-acquired pneumonia in children over 5 years 
of age [1–3]. M. pneumoniae LRTI are often mild and 

self-limiting; however, patients can develop severe disease 
[4, 5]. Factors determining the severity of M. pneumoniae 
LRTI are only partly understood [1].

M. pneumoniae strains can be classified into different 
genetic groups by using several typing methods, most fre-
quently P1 typing, multilocus variable-number tandem-
repeat analysis (MLVA) and multi-locus sequence typing 
(MLST) [6, 7]. P1 typing based on P1 gene sequencing was 
the most commonly used genotyping method, until newer 
methods, such as MLVA, were developed [6–11]. In com-
parison with P1 typing, which separates isolates into two 
major subtypes, P1 type 1 and P1 type 2, MLVA offers a 
more discriminative categorisation of isolates based on the 
variable copy numbers of tandem repeat sequence at specific 
loci [6, 11].

We recently described an association between P1 gen-
otype and severity of LRTI in children [12]. However, it 
remains largely unknown if the clinical severity of acute 
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M. pneumoniae LRTI in children differs between different 
MLVA genotypes as well. A large number of M. pneumoniae 
LRTI in children during two recent M. pneumoniae epidem-
ics in Slovenia [13] provided us with a unique opportunity 
to study the association between M. pneumoniae MLVA 
genotype and clinical characteristics of acute M. pneumo-
niae LRTI in children.

Materials and methods

Study subjects

Children younger than 18 years, referred to the University 
Children’s Hospital Ljubljana and Department of Infectious 
Diseases Ljubljana with clinical signs of acute mycoplasmal 
LRTI from January 1, 2009, to December 31, 2014, were 
tested for M. pneumoniae. The diagnosis of LRTI was made 
based on clinical and/or radiographic appearance.

All patients who were PCR-positive for M. pneumoniae 
from pharyngeal swabs and had MLVA genotype success-
fully defined were identified from a laboratory database and 
included in the study. We excluded cases when the underly-
ing condition could affect the severity of the disease (i.e. 
immunocompromised children and children with chronic 
pulmonary disease) and where additional testing provided 
evidence that other infectious agents were the more likely 
cause of the disease. The study was approved by the National 
Medical Ethics Committee of the Republic of Slovenia (No 
0120–8/2018/4).

MLVA typing was performed from archived anonymised 
swabs or DNA extracts from swabs [13], and these data from 
the laboratory database were included in our study. The pro-
tocol of this study was approved by the National Medical 
Ethics Committee (No 0120–244/2021/3).

Study design

The main objective of our observational retrospective study 
was to assess if M. pneumoniae MLVA genotype is associ-
ated with the severity of LRTI in children.

Data on age, gender, MLVA type, P1 type, macrolide 
susceptibility, interval between disease onset and antibiotic 
therapy initiation, laboratory markers of inflammation, pres-
ence of extrapulmonary manifestations, hospital admission, 
duration of hospital stay and data related to treatment and 
complications were collected in all patients.

We compared the epidemiological and clinical data of 
patients with the most frequent M. pneumoniae MLVA gen-
otypes: MLVA-3,5,6,2, MLVA-3,6,6,2 and MLVA-4,5,7,2. 
The clinical impact was assessed by comparing several 
markers of disease severity: inflammatory markers, hospital 
admission, duration of hospital stay, oxygen treatment and 

admission to the critical care unit. The patients were fur-
ther divided into two age groups (< 5 years and 5–18 years), 
and their epidemiologic and clinical characteristics were 
compared.

Methods

Pharyngeal swabs were subjected to DNA isolation using 
MagNA Pure Compact (Roche, Germany) and later tested 
by M. pneumoniae real-time PCR (Argene, France). The 
remainder of each PCR-positive sample was cultivated as 
described previously [13]. MLVA typing was performed 
using a standardised MLVA protocol by amplification of 
four variable-number tandem repeat (VNTR) loci (Mpn13, 
Mpn14, Mpn15 and Mpn16) [11]. P1 typing was performed 
using pyrosequencing that targets the M. pneumoniae 
MPN141, MPN528a genes, and macrolide resistance was 
recognised by pyrosequencing two parts of domain V in the 
23S rRNA gene [13].

Multiplex PCR was performed on the nasopharyngeal 
aspirate specimens to assess viral co-detection, including 
respiratory syncytial virus, influenza virus, parainfluenza 
virus, adenovirus, human bocavirus, metapneumovirus, 
rhinovirus, enterovirus and coronavirus at the time of LRTI 
diagnosis.

Analysis

Continuous variables were presented as mean (SD) or 
median (IQR) where appropriate. Categorical variables were 
described with counts and percentages.

Continuous variables in multiple independent groups 
were compared using one-way ANOVA or the Kruskal–Wal-
lis test, where appropriate, whereas continuous variables in 
two independent groups were compared using independent 
samples T-test or Mann–Whitney U-test, where appropriate. 
Categorical variables were compared by using the Pearson 
chi-square test. The differences were considered statistically 
significant when the p value was less than 0.05.

Results

During the study period, M. pneumoniae was detected in a 
pharyngeal swab by PCR in 571 of 4284 children with LRTI. 
After applying the inclusion and exclusion study criteria, 
we evaluated data from 429 patients (mean age 7.4 years, 
SD 3.4 years; 54.1% boys) with acute M. pneumoniae LRTI 
and MLVA genotype defined (Fig. 1). Twenty-six percent of 
patients (113/429) were younger than 5 years at presentation. 
MLVA typing revealed eight distinct MLVA types: MLVA-
3,5,6,2 (20.0%, 86/429), MLVA-3,5,6,3 (0.5%, 2/429), 
MLVA-3,6,6,2 (16.6%, 71/429), MLVA-4,4,7,2 (0.2%, 
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1/429), MLVA-4,5,6,2 (0.2%, 1/429), MLVA-4,5,7,2 (59.7%, 
256/429), MLVA-4,5,7,3 (2.3%, 10/429) and MLVA-4,6,7,2 
(0.5%, 2/429). The three predominant MLVA types were 
MLVA-4,5,7,2, MLVA-3,5,6,2 and MLVA-3,6,6,2, which 
in total accounted for 96.3% of total isolates. Almost exclu-
sively, specific MLVA types belonged to either P1 type 1 
or type 2, with only a few exceptions. In the MLVA-3,5,6,2 
and MLVA-3,6,6,2 type, 84/86 and 71/71 isolates were 
of P1 type 2, respectively, while in MLVA-4,5,7,2 type, 
256/256 isolates were of P1 type 1. The majority of isolates 
(425/429) were macrolide susceptible, and 4 (0.9%) were 
found to contain an A2063G mutation in the M. pneumoniae 

23S rRNA domain V that infers macrolide resistance. Three 
of the resistant isolates belonged to MLVA-3,5,6,2 and one 
to MLVA-4,5,7,2, with no difference between MLVA types 
(p = .358).

We detected a viral co-infection in 26.8% (90/336) of the 
cases. Co-detected respiratory viruses included respiratory 
syncytial virus, influenza virus, parainfluenza virus, ade-
novirus, human bocavirus, metapneumovirus, rhinovirus, 
enterovirus and coronavirus. Rhinovirus (50.0%, 45/90), 
human bocavirus (16.7%, 15/90) and parainfluenza virus 
(7.8%, 7/90) were the predominant co-detected viruses. 
There was no statistically significant association between a 
specific viral co-detection and MLVA genotype.

The three main MLVA types cocirculated in the study 
period (Fig. 2). The characteristics of patients with M. pneu-
moniae LRTI infected with either MLVA-3,5,6,2, MLVA-
3,6,6,2 or MLVA-4,5,7,2 strains are summarised in Table 1. 
Data of 86 patients infected with MLVA-3,5,6,2 were com-
pared with 71 patients infected with MLVA-3,6,6,2 and 256 
patients infected with MLVA-4,5,7,2. Despite no difference 
in X-ray observations, incidence of extrapulmonary mani-
festations and rate of viral co-detection, patients infected 
with MLVA-3,5,6,2 had a higher median baseline CRP 
level and a higher median WBC compared to MLVA-3,6,6,2 
and MLVA-4,5,7,2 (Table 1). Further analysis showed the 
MLVA-3,5,6,2-infected patients had a higher median CRP 
level compared to MLVA-4,5,7,2 (28 vs 18 mg/L, p = .024) 
and a higher median WBC compared to MLVA-3,6,6,2 
(10.2 vs 8.1 × 109/L, p = .007) and MLVA-4,5,7,2 (10.2 vs 
8.8 × 109/L, p = .038).

Out of 429 patients, 31.9% (137/429) required hospi-
tal treatment. The characteristics of hospitalised patients 
infected with the three most frequent MLVA types are sum-
marised in Table 2. There was no difference in the rate of 

Abbreviations: LRTI, Lower respiratory tract infection; MLVA,
Multilocus variable-number tandem-repeat analysis.

Patients with clinical signs of
acute M. pneumoniae LRTI

Aged 18 years
in 2009-2014

N= 4,284

Patients with M. pneumoniae
PCR-positive testing:

N=571

Excluded:
Patients with M. pneumoniae
PCR-negative testing: 3,713

Study group:
Patients with PCR-positive M.
pneumoniae LRTI, MLVA type

defined:
N=429

Excluded:
Patients with MLVA type non-
defined: 138
Patients with other more
probable causes of LRTI: 4

Fig. 1   Study flowchart. LRTI, lower respiratory tract infection; 
MLVA, multilocus variable-number tandem-repeat analysis

Fig. 2   Distribution of MLVA 
genotypes from 2009 to 2014 
in patients with M. pneumoniae 
lower respiratory tract infection. 
Bars indicate the number of 
patients
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hospital admission, requirement for oxygen treatment or 
the average duration of hospital stay between hospitalised 
patients. No intensive care treatment was required in either 
group.

To better assess the possible differences observed between 
MLVA genotypes related to age, the study group was divided 
into 110 patients younger than 5 years and 303 patients older 
than 5 years (Table 3). Patients infected with MLVA-3,5,6,2 
strains had a higher median baseline CRP level and a higher 
median WBC compared to MLVA-3,6,6,2 and MLVA-4,5,7,2 
in the group of 5- to 18-year-olds with no difference in the 
rate of viral co-detection between MLVA genotypes. No such 
difference was observed in the group of younger than 5 years. 
To point out any differences related to age, additional char-
acteristics of patients younger than 5 years and older than 
5 years were compared (Table 4). Younger patients had a sig-
nificantly higher rate of viral co-detection (44.1% vs 15.9%, 
p < .001). Further on, when assessing patients with no viral 
co-detection, younger patients had a higher median WBC and 

a higher rate of hospital admission with no difference in the 
requirement for oxygen treatment.

Discussion

Typing of M. pneumoniae strains is mainly used to define 
M. pneumoniae epidemics and is not routinely used in clini-
cal practice to predict the presentation and severity of M. 
pneumoniae LRTI [14]. This study investigated the associa-
tion between M. pneumoniae MLVA genotype and clinical 
characteristics of acute M. pneumoniae LRTI in children.

We collected a large cohort group of 429 patients with 
M. pneumoniae LRTI and MLVA genotype defined, due to 
two M. pneumoniae epidemics in Slovenia, one from sum-
mer 2009 to winter 2010/2011, and another from winter 
2013/2014 to winter 2014/2015 [13]. The three predominant 
MLVA types, MLVA-3,5,6,2, MLVA-3,6,6,2 and MLVA-
4,5,7,2, accounted for 96.3% (413/429) of total isolates. 

Table 1   Characteristics of 
patients infected with either M. 
pneumoniae MLVA-3,5,6,2, 
MLVA-3,6,6,2 or MLVA-4,5,7,2 
strains. Data are presented as 
median (IQR) or as percentage 
(proportion of subjects). 
Significant differences (p < .05) 
are highlighted in bold

Continuous variables were compared using the Kruskal–Wallis test, whereas categorical variables were 
compared by using the Pearson chi-square test
Abbreviations: CRP, C-reactive protein; IQR, interquartile range; WBC, white blood cell count

MLVA-3,5,6,2 MLVA-3,6,6,2 MLVA-4,5,7,2 p value

Subjects, N 86 71 256
Boys/girls (%) 53.5%/46.5% 67.6%/32.4% 50.0%/50.0% .036
Age (years) 7.5 (IQR 4.2–10.2) 7.9 (IQR 5.8–9.8) 6.9 (IQR 4.6–9.8) .600

  < 5 years 29.1% (25/86) 22.5% (16/71) 27.0% (69/256) .642
  5–18 years 70.9% (61/86) 77.5% (55/71) 73.0% (187/256)

Interval between disease onset 
and antibiotic therapy initiation 
(days)

7 (IQR 5–10) 6 (IQR 4–9) 7 (IQR 5–10) .070

CRP (mg/L) 28 (IQR 9–48) 23 (IQR 8–47) 18 (IQR 8–37) .050
WBC (× 109/L) 10.2 (IQR 7.7–12.8) 8.1 (IQR 6.3–11.6) 8.8 (6.9–11.9) .020
X-ray effusion 23.2% (16/69) 28.1% (16/57) 26.3% (55/209) .810
Extrapulmonary manifestations 11.9% (10/84) 14.9% (10/67) 12.1% (31/256) .810
Viral co-detection 26.2% (11/42) 14.3% (7/49) 27.2% (41/151) .182

Table 2   Characteristics of 
hospitalised patients infected 
with either M. pneumoniae 
MLVA-3,5,6,2, MLVA-3,6,6,2 
or MLVA-4,5,7,2 strains. Data 
are presented as median (IQR) 
or as percentage (proportion of 
subjects)

Continuous variables were compared using the Kruskal–Wallis test, whereas categorical variables were 
compared by using the Pearson chi-square test
Abbreviations: IQR, interquartile range

MLVA-3,5,6,2 MLVA-3,6,6,2 MLVA-4,5,7,2 p value

Subjects, N 29 30 78
Age (years) 6.2 (IQR 3.8–9.1) 5.9 (IQR 3.0–8.2) 6.2 (IQR 3.3–8.3) .846

  < 5 years 44.8% (13/29) 40.0% (12/30) 42.3% (33/78) .932
  5–18 years 55.2% (16/29) 60.0% (18/30) 57.7% (45/78)

Admission rate 33.7% (29/86) 42.3% (30/71) 30.5% (78/256) .173
Hospital stay (days) 3 (IQR 1–4) 2 (IQR 1–4) 3 (IQR 2–5) .204
Oxygen therapy 37.9% (11/29) 46.7% (14/30) 46.2% (36/78) .765
Viral co-detection 21.1% (4/19) 10.0% (2/20) 30.2% (16/53) .186
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MLVA types cocirculated in the study period. During the 
first epidemic, majority of isolates belonged to MLVA-
3,5,6,2 and MLVA-3,6,6,2 whereas in the second epidemic, 
MLVA-4,5,7,2 prevailed [13].

We compared the epidemiological and clinical data of 
86 MLVA-3,5,6,2-, 71 MLVA-3,6,6,2- and 256 MLVA-
4,5,7,2-infected patients with signs of acute LRTI. Patients 
infected with MLVA-3,5,6,2 strains older than 5  years 
presented with a higher median baseline CRP level and a 
higher median WBC, compared to the other two MLVA 

types. Plasma levels of inflammatory markers, especially 
CRP, can rapidly and dramatically increase in response to 
infection, inflammation and tissue injury [15]. Moreover, 
it was shown that the magnitude of inflammatory marker 
increase usually correlates with disease severity, including 
LRTI [16–18]. The results from our large cohort study there-
fore suggest that different MLVA types may have different 
pathogenic potential and that LRTI caused by MLVA-3,5,6,2 
strains may have a more severe disease course than those 
with other MLVA strains in children, which is indicated by 

Table 3   Comparison of 
markers of disease severity of 
patients infected with either M. 
pneumoniae MLVA-3,5,6,2, 
MLVA-3,6,6,2 or MLVA-4,5,7,2 
strains divided into two age 
groups. Data are presented as 
median (IQR) or as percentage 
(proportion of subjects). 
Significant differences (p < .05) 
are highlighted in bold

Continuous variables were compared using the Kruskal–Wallis test, whereas categorical variables were 
compared by using the Pearson chi-square test
Abbreviations: CRP, C-reactive protein; IQR, interquartile range; WBC, white blood cell count

MLVA-3,5,6,2 MLVA-3,6,6,2 MLVA-4,5,7,2 p value

 < 5 years
Subjects, N 25 16 69
CRP (mg/L) 21 (IQR 5–30) 22 (IQR 7–58) 18 (IQR 5–38) .816
WBC (× 109/L) 11.8 (IQR 9.6–14.8) 10.5 (IQR 7.9–14.9) 10.5 (IQR 7.8–15.0) .623
X-ray effusion 22.2% (4/18) 30.0% (3/10) 34.5% (19/55) .617
Admission rate 52.0% (13/25) 75.0% (12/16) 47.8% (33/69) .146
Hospital stay (days) 2 (IQR 2–4) 2 (IQR 2–4) 4 (IQR 2–5) .122
Oxygen therapy 46.2% (6/13) 50.0% (6/12) 57.6% (19/33) .782
Viral co-detection 47.1% (8/17) 21.4% (3/14) 49.1% (26/53) .173
5–18 years
Subjects, N 61 55 187
CRP (mg/L) 34 (IQR 16–49) 23 (IQR 9–42) 19 (IQR 8–38) .008
WBC (× 109/L) 9.4 (IQR 7.4–12.7) 7.9 (IQR 6.0–10.5) 8.5 (IQR 6.4–11.1) .040
X-ray effusion 23.5% (12/51) 27.7% (13/47) 23.4% (36/154) .829
Admission rate 26.2% (16/61) 32.7% (18/55) 24.1% (45/187) .436
Hospital stay (days) 3 (IQR 1–5) 2 (IQR 1–4) 3 (IQR 2–5) .735
Oxygen therapy 31.3% (5/16) 44.4% (8/18) 37.8% (17/45) .799
Viral co-detection 12.0% (3/25) 11.4% (4/35) 15.3% (15/98) .813

Table 4   Characteristics of 
patients with M. pneumoniae 
lower respiratory tract infection 
with no viral co-detection 
divided into two age groups. 
Data are presented as median 
(IQR) or as percentage 
(proportion of subjects). 
Significant differences (p < .05) 
are highlighted in bold

Continuous variables were compared using the Mann–Whitney U-test, whereas categorical variables were 
compared by using the Pearson chi-square test
Abbreviations: CRP, C-reactive protein; IQR, interquartile range; WBC, white blood cell count

 < 5 years 5–18 years p value

Subjects, N 72 174
Boys/girls (%) 62.5%/37.5% 47.1%/52.9% .028
Interval between disease onset and antibiotic 

therapy initiation (days)
7 (IQR 5–8) 7 (IQR 5–10) .282

CRP (mg/L) 23 (IQR 6–37) 21 (IQR 9–41) . 572
WBC (× 109/L) 10.6 (IQR 7.8–13.7) 8.7 (IQR 6.5–11.3) .001
Extrapulmonary manifestations 11.4% (8/70) 10.0% (17/170) .742
X-ray effusion 25.0% (14/56) 26.5% (39/147) .842
Admission rate 61.1% (44/72) 31.2% (54/173)  < .001
Hospital stay (days) 3 (IQR 1–4) 3 (IQR 1–4) .899
Oxygen therapy 53.5% (23/43) 38.9% (21/54) .151
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higher inflammatory marker levels. However, we observed 
no difference in other markers of disease severity, such as 
the requirement for oxygen therapy, duration of hospital stay 
or need of intensive care treatment.

Interestingly, when dividing our patients into two age 
groups, we found no similar impact of MLVA genotype on 
inflammatory levels in the age group of < 5-year-olds. Previ-
ous studies have shown that a high prevalence of co-detected 
respiratory viruses in younger children suggests that viruses 
could play a role in making pneumonia clinically apparent 
in this age group [19]. Moreover, clinical manifestations of 
M. pneumoniae LRTI in young children are supposed to be 
milder than those in older children [1, 19]. Indeed, younger 
children had a significantly higher rate of viral co-detection 
in our study. On the contrary, however, when assessing the 
differences between the two age groups with no viral co-
detection, we observed that younger patients had a higher 
median WBC and a higher rate of hospital admission, 
suggesting a severe disease course also in this age group. 
Apparently, the factors determining M. pneumoniae LRTI 
severity in < 5-year-olds are only partly understood. This 
could explain why we found a relationship between MLVA 
genotype and severity of LRTI in older children, but not 
in younger ones where probably other factors prevail over 
MLVA genotype in influencing LRTI severity, such as for 
example a reduced innate immune response in comparison 
with older children [20, 21].

Few clinical studies to date have investigated the influ-
ence of M. pneumonia MLVA genotype on the severity of 
M. pneumoniae LRTI. Similar to our study, a recent research 
showed that infections with MLVA-3,5,6,2 have a higher 
risk of progressing to severe pneumonia [22]. Although 
the substantial difference in the rate of macrolide-resistant 
M. pneumoniae (MRMP) between the two studies, we still 
found a similar correlation between MLVA typing and clini-
cal severity. In comparison with their study, in which they 
included only inpatients, we included outpatients as well as 
hospitalised patients in our study in order to better assess the 
difference in disease severity between different MLVA geno-
types. In another study, patients infected with MLVA-4,5,7,2 
had a higher pneumonia severity index [23]. However, no 
children were enrolled in their study, and their results could 
be partly influenced by the high rate of MRMP, which was 
present in less than 1% of specimens in our study. In addi-
tion, we found no association between MLVA genotype and 
MRMP that was suggested in previous papers [24–26].

One of the limitations of our study is definitely its ret-
rospective design. A prospective design would allow for 
assessing other measures of inflammation and disease sever-
ity, including host factors, to better understand the patho-
genic role of the M. pneumoniae genotype. Regardless, our 
sample size of 429 patients is one of the largest study sam-
ples addressing this question either in children or adults. 

All our patients were recruited from university hospitals, 
which may have led to a disproportionate number of cases 
with more severe M. pneumoniae LRTI. In addition, one 
could think that previous infections would offer protection 
against previous circulating types and influence the sever-
ity of the resulting illness as observed in previous studies 
[27]. There was no information about prior infection with 
M. pneumoniae in any of the patients included in our study. 
However, it is interesting that MLVA-3,5,6,2 still resulted 
presumably more pathogenic even though we could specu-
late that, according to our data, the population might have 
been more naive to MLVA-4,5,7,2.

M. pneumoniae LRTI represent a significant healthcare 
burden, as M. pneumoniae is the most commonly detected 
bacteria in school-aged children hospitalised with CAP [2]. 
To date, typing M. pneumoniae strains has been mainly used 
to define M. pneumoniae epidemics and is not routinely per-
formed when assessing an individual patient with M. pneu-
moniae LRTI. Our results suggest that MLVA typing could 
be utilised not only to quickly predict the severity of the 
disease course and individual selection of treatment plans, 
but also to prepare treatment regimens in view of future M. 
pneumoniae epidemics with possible more pathogenic M. 
pneumoniae types. Prospective collection of respiratory 
samples for M. pneumoniae culture and typing could further 
elucidate the impact of M. pneumoniae genotype on disease 
presentation and severity of LRTI.

Conclusions

The results from our large cohort suggest that different 
MLVA subtypes may have different pathogenic potential and 
that MLVA-3,5,6,2 LRTI may present with higher inflamma-
tory marker levels in comparison with other frequent MLVA 
types in children. This was only observed in children older 
than 5 years. MLVA typing is not routinely performed but 
could be used to predict the presentation and severity of the 
disease course which could lay the groundwork for not only 
individualised treatment plans but also as a preparation for 
future epidemics with possibly more pathogenic M. pneu-
moniae strains.

Previous studies on the clinical presentation of M. pneu-
monia LRTI have generally not considered the role of MLVA 
genotype. Therefore, it is essential that future studies of 
other patient populations or other epidemics examine the 
relationship of M. pneumoniae genotypes to the severity of 
LRTI.
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