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Case Reports

Mycoplasma Pneumoniae-Associated Necrotizing
Pneumonia in Children : a case-report

Chan ho Lee, So Yoon Jo, Keon Woo Na, Sung Won Kim, Yoon Ha Hwang

Department of Pediatrics, Busan St. Mary's Hospital, Busan, Korea

Mycoplasma pneumoniae is the most common bacterial strain causing atypical pneumonia in children and
adolencents. Although it is known to cause mild symptoms, it can also cause severe pulmonary or
extrapulmonary complications in rare cases. Necrotizing pneumonia (NP) is often reported as a complication
of Streptococcus pneumoniae and is very rarely caused by M. pneumoniae. We report a case in which a
5-year-old boy was diagnosed with lobar pneumonia with symptoms that aggravated even with macrolide
antibiotic treatment. Anti-mycoplasma pneumoniae Ig-M test yielded high values, and direct polymerase chain
reaction results were also positive. NP caused by M pneumoniae was confirmed on computed tomography.
After treatment involving tosufloxacin and systemic steroid, the lesion decreased in size and improved gradually
when followed-up for more than 1 year. The patient did not have any predisposing or risk factors for NP.
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Mycoplasma pneumoniae is the most common
strain of bacteria causing lower respiratory in-
fections as well as community-acquired pneumo-
nia (CAP) in school-aged children and adolescents.
In particular, it accounts for 10% ~ 40% of commun-
ity-acquired pneumonia cases in children and
adolescents.! M pneumoniae causes mild or mod-
erate pneumonia, which often improves without
sequelae. However, it can also progress to
life-threatening, severe pneumonia, such as ful-
minant or necrotizing pneumonia (NP), bronchio-

litis obliterans, acute respiratory distress syn-

drome, chronic interstitial fibrosis, and lung ab-
scesses, and can cause extrapulmonary complications.
Worldwide, the incidence of macrolide-resistant
M. pneumoniae pneumonia has been increased
recently, and complications associated with it
have also been reported.® NP is typically caused
by infections with Streprococcus pneumoniae,
and other organisms, but cases caused by M
pneumoniae are very rare.* Herein, we report a
case of NP caused by M pneumoniae that re-
quired quinolone antibiotics and systemic steroid

without surgical intervention. And we review the
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appropriate methods of steroid use, treatments

and diagnosis based on the relevant literature.

CASE

A 5-year-old boy who was otherwise healthy
and had no underlying disease was diagnosed with
pneumonia and hospitalized for 10 days for treat-
ment at a local clinic. Although the patient was
treated with clarithromycin, one of a macrolide
antibiotic, for 10 days, his fever and dry coughs
worsened, and aggravation of pneumonia was also
confirmed on chest x-ray. The patient did not ex-
hibit hemoptysis. He did not have any gastro-
intestinal symptom, chest pain, rash, or arthralgia.
The patient had not travelled recently. His past
medical history, social history, or family history
did not show any particular things to remark.
According to physical examination conducted at

admission, the body temperature was 37.8C, the

heart rate was 128/min, and the breathing rate
was 22/min. Oxygen saturation was 97% in
atmosphere. The patient showed acute ill-looking
appearance. Although lower left lung sounds were
diminished compared with the right side, rale was
not noted. The patient had normal heart sounds,
and no heart murmur was detected.

According to the blood test conducted at admis-
sion, the patient had a white blood cell count of
20,010/mm?® (neutrophil 85%, lymphocyte 8%), a
hemoglobin count of 10.8 g/dL, and a platelet count
of 242,000/xL. In addition, aspartate amino-
transferase (AST), alanine aminotransferase (ALT),
lactate dehydrogenase (LDH) were mildly elevated.
C-reactive protein (CRP) and erythrocyte sed-
imentation rate (ESR) were also elevated to 169.18
mg/dL, and 19 mm/h, respectively (Table 1). Nested
polymerase chain reaction (PCR) conducted on
the day of admission to identify the bacteria caus-
ing pneumonia showed positive result for A/ pneu-

moniae but negative for Streptococcus pneumo-

Table 1. Laboratory data: blood test conducted during admission (Days 1, 3, 6, and 9 of admission)

Test HD #1 HD #3 HD #6 HD #9
Serum

Leukocyte count (10%/mm?) 20.010 26.550 31.780 10.740
Neutrophils (%) 85 79.1 79.8 77.7
Band calls (%) 2 0 0 0
Lymphocytes (%) 8 1.1 13 14.6
Hemoglobin (g/dL) 10.8 11.4 12.6 12.8
Platelet count (10°/mm3) 242 567 308 311
Aspartate aminotransferase (U/L) 64 142 26 23
Alanine aminotransferase (U/L) 60 351 146 57
Lactate dehydrogenase (U/L) 623 1352 864 625
C-reactive protein (mg/L) 169 31 4 16
Erythrocyte sedimentation rate (mm/h) 19 34 21 5
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niae, Haemophilus influenzae, Legionella pneu-
mophila, Chlamydophila pneumoniae, and
Bordertella pertussis. 1gM and IgG titers against M
pneumoniae were positive at 3,719 U/mL (0-770
U/mL) and 1.05 (index < 0.9), respectively. The
results of real-time PCR conducted to identify on
respiratory viruses were negative for adenovirus,
respiratory syncytial virus, influenza, parainfluenza,
bocavirus, metapneumovirus, and rhinovirus, but
positive for coronavirus. The patient was regarded
as co-infected with respiratory virus. It was consid-
ered that the co-infection of the virus in the case
of M pneumoniae pneumonia may exacerbate the
clinical course of the pneumonia and the severity
of the disease.” The results of blood and urine
cultures were all negative. On chest x-ray con-
ducted the day of admission, pneumonic infiltra-
tion of both lung fields and pleural effusion of
the left lung field were noted (Fig. 1A). Because
he was suspected to have bacterial pneumonia
with severe inflammation, based on the result of
his blood tests & PCR, cefuroxime was ad-
ministered intravenously and clarithromycin also
continued. His symptoms and chest x-ray results
were progressing in spite of the use of clari-
thromycin, one of the widely used macrolide anti-
biotic for M. pneumoniae, for 15 days on Day 5
of admission. The macrolide antibiotic was
changed to azthromycin and 2 mg/kg/day (divided
into 2 doses/day) of methylprednisolone as a sys-
temic steroid were administered intravenously.>®’

Fever subsided on the second day after antibiotic

replacement and steroid administration. Then the

dry cough became productive of sputum. The over-
all systemic condition also improved. A blood test
conducted on Day 6 of admission revealed that
AST and ALT had decreased to 26 U/L and 146
U/L, respectively, whereas LDH was elevated to
864 U/L. Moreover, CRP and ESR had decreased
to 4 mg/dL and 21 m/h, respectively (Table 1).
On Day 8 of admission, High fever recurred and
cough productive of sputum increased in frequency.
Severe respiratory symptoms continued until Day
10 of admission. We suspected macrolide-resistant
M. pneumoniae pneumonia because fever con-
tinued without improvement of symptoms even
with treatment with macrolide antibiotics. In addi-
tion, complications of pneumonia, such as pleural
effusion, were also suspected because the fever
continued after appropriate treatment with mac-
rolide antibiotics. Chest x-ray was performed, re-
vealing pneumonic infiltration of the left lung ac-
companied by multiple cavities in the lower lobe
of the left lung (Fig. 1B). To accurately evaluate
NP, we performed chest computed tomography
(CT), confirming lobar fibrosis with multiple
air-filled cavities in the left lower lobe as well as
pleural effusion at the site of pneumonic infiltra-
tion (Fig. 2A, 2B). Therefore, the antibiotic was
changed to 10 mg/kg/day (divided into 2 doses/day)
of tosufloxacin, a quinolone antibiotic.® After 15 days
of administration of methylprednisolone, the dose
was gradually tapered for 7 days. Tosufloxacin was
administered for 10 days. Severe M. pneumoniae
pneumonia may occasionally be associated with

changes in lung function and chronic lung
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Fig. 1. Chest x-ray findings of case
(A) Performed on the day of admission, showing pneumonic infiltration of both lung fields
as well as pleural effusion of the left lung field (white arrow).
(B) Performed on Day 10 of admission, showing slight improvement in pneumonic consolidation
in both lung fields, and cavity formation (white arrow) in both the left lower lung and retrocardiac
space.

Fig. 2. Contrast-enhanced chest computed tomography findings of case
(A, B) Computed tomography of the chest performed on Day 10 of admission, showing consolidation
in the left lower lobe and multiple air-filled cavities (white arrow), and indicating necrosis of
the pneumonia.
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complications. A pulmonary function test con-
ducted on Day 50 after the onset revealed that
FVC, FEV1 and FEF25-75 were diminished to 0.94
L (61%), 0.84 L (61%), and 1.12 L/s (63%), re-
spectively, which was consistent with reduced pul-
monary function. Thereafter, no additional repeat
pulmonary function tests were performed. After
8 months of follow-up, the patient improved grad-

ually without surgery or medication.

DISCUSSION

M pneumoniae is a major cause of CAP in chil-
dren, and strains that are resistant to macrolide
are now commonly observed. M pneumoniae is
often observed in young adults and those above
the age of 5 years, and particularly in immunocom-
promised individuals such as those with HIV, those
who have used steroids for long periods of time,
those having anti-cancer therapy, those with sickle
cell diseases, smokers, and those with chronic lung
diseases.®

Delayed administration of appropriate anti-
biotics, regardless of antibiotic resistance, may
cause symptoms to persist.” A number of severe
pulmonary complications have been report with
M. pneumoniae infection. NP is a complication
of lobar pneumonia characterized by necrosis and
liquefaction of the lung tissue.'® NP can present
with various symptoms, such as fever, cough, chest
pain, and dyspnea, and is diagnosed through chest

CT.!! If protracted course of fever or worsening

respiratory exertion occur in patients with A/
pneumoniae pneumonia, the possibility of compli-
cated parapneumonic effusion or NP should be
considered. The pathogenesis of M. pneumo-
niae-associated necrotizing pneumonia is still not
clear. However, it onset might be associated with
the state of immunity of the hosts because the
severity of M. pneumoniae pneumonia is also
closely related to the patient immune status.'!
Macrolide-resistent M. pneumoniae infection,
which is increasingly being reported, also might
be another reason for the severe M pneumoniae
pneumonia. Secondary bacterial infection after A
pneumoniaé pneumonia may also contribute to
severe infection.!

Conservative management of NP with antibiotics
and chest drainage for pleural effusions results
in good outcomes, and the surgical resection is
rarely performed. Though pleural effusion asso-
ciated with M pneumoniae infection was usually
considered as small amount and being self-limited,
large pleural effusions require chest tube insertion
and drainage. Because lung development con-
tinues after birth until 8 years of age, most pediatric
patients with NP recover without surgical inter-
vention regardless of the pathogen. Early recog-
nition and treatment with appropriate antibiotics
may lead to complete resolution of the cavity
lesion. But lung resection can be considered as
an alternative treatment option in patients who
are unresponsive to antibiotic therapy and develop
parenchymal complications.”!

In the present case, Macrolide-resistent M.
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pneumoniae pneumonia, without any specific risk
factor, that did not respond to appropriate anti-
biotic treatment progressed to NP. We performed
a chest CT when the cavities at the site of the
pneumonia were seen on chest x-ray on Day 20
after onset. Minimal parapneumonic effusion and
cavities was detected; therefore thracocentesis and
chest tube insertion were not performed.
Macrolide antibiotics is the first choice agent
against M. pneumoniae pneumonia, and doxycy-
cline and fluoroquinolone can also be used as sec-
ond choice.>*!° Because quinolone can cause re-
sistance in bacteria other than M. pneumoniae
and can cause musculoskeletal side effects, such
as rupture of tendons, arthralgia, and tendinitis,
it should be used with caution in children and
adolescents.”® If fever continues without im-
provement of the symptoms even with treatment
with macrolide antibiotics, macrolide-resistent A/
pneumoniae pneumonia should be suspected.’
Quinolone antibiotics can be used to treat
Macrolide-resistent M pneumoniae pneumonia. >
Steroids can also be used if macrolide-resistent
M. pneumoniae pneumonia progresses to severe
pneumonia®>'* Hyperimmune reactions of T-cell
which was already sensitized by previous M pneu-
moniae infection are thought to flood the lung
tissue, and produce a variety of inflammatory me-
diatory mediators.>"> From the rapid improve-
ments of clinical symptoms and pulmonary lesions
in the severe M pneumoniae pneumonia patients
treated corticosteroids, it has been proposed that

cell-mediated immunity plays an important role
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in the progress of M pneumoniae pneumonia.
Immunosuppressive therapy, such as cortico-
steroids, has ability to downregulate the cell-medi-
ated immune response, and has shown a profound
effect by reducing the immune-mediated pulmo-
nary injury seen in severe M pneumoniae infection.
Clinical experiences and animal model suggested
that the use of both antimicrobial therapy and
corticosteroids is important to improve the out-
come of severe M. pneumoniae pneumoniat.2’8'9’11
Therefore, we had used systemic steroids for a
short period of time.

Serum interleukin (IL)-18 is believed to be asso-
ciated with the severity of pneumonia because its
level increases particularly in the acute phase and
it induces the expression of various cytokines."
Thus, The serum IL-18 level was thought to be
a useful as a predictor of refractory or severe M.
pneumoniae pneumonia. The serum levels of 1L-18
correlated significantly with those of lactate de-
hydrogenase (LDH).!""> In this case, patient was
treated with clarithromycin, a widely used macro-
lide antibiotic, for 10 days, but the fever and respi-
ratory symptoms persisted after the treatment. The
serum LDH level was elevated by more than 400
U/L. Therefore, we suspected macrolide-resistent
M pneumoniae pneumonia and changed the anti-
biotics to tosufloxacin, which was continued for
10 days. We also administered systemic steroid
treatment for 17 days, and tapered after which
the symptoms improved.

Our case has two limitations. First, Microbiological

laboratory tests was not performed. For detection
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of macrolide-resistent M. pneumoniae, a search
for mutation at site 2063, 2064 and 2617 in the
M. pneumonia 23S rRNA domain V gene region
shoud be performed using a direct sequencing
method in samples with a positive PCR result and
the minimum inhibitory concentration of anti-
microbial agents for the M pneumoniae isolates
should be determined by micro-dilution methods.
Recently, the 23S rRNA mutations of mycoplasma
using PCR have been reported, it has not yet been
established as a clinical trial. We need to research
on the guidelines for application to clinical
practice. Second, follow up evaluation after dis-
charge was not performed to assess the recovery
of NP without surgical intervention after discharge.

M. pneumoniae-associated pneumonia some-
times progresses to severe pneumonia. To prevent
complications, early investigation into antibiotic
resistance is helpful to allow for an appropriate
use of antibiotics as well as combined use of sys-
temic steroids. Therefore, additional studies on
diagnostic tests for macrolide-resistent M. pneu-
moniae pneumonia are required, and studies
should also investigate indications and side effects
of quinolone antibiotics to ensure their appro-

priate use.
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