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A case report of Legionella and Mycoplasma
pneumonia
Co-incidence or co-infection?
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Abstract
Rationale:Concurrent or sequential coinfections of Legionella pneumophila andMycoplasma pneumoniae have been reported in
the past though infrequently. Distinguishing a true co-infection from cross reactivity is often challenging as the diagnosis is mostly
dependent on serological testing.

Patient concerns: A 77-year-old male presented with worsening dyspnea, cough with yellow sputum, diarrhea and fever of 2-
days duration. Patient had history of chronic obstructive pulmonary disease (COPD) on home oxygen, bronchiectasis, rheumatoid
arthritis (on methotrexate and leflunomide), treated pulmonary tuberculosis and 30-pack-year smoking. Chest X-ray showed bilateral
interstitial changes with left lower lobe infiltrate. On day 5, his urine antigen for L pneumophila serogroup 1 was reported positive. The
following day his serumM pneumoniae IgM antibody titers were reported elevated at 6647U/mL. Patient was started on antibiotics
and placed on non-invasive positive pressure ventilation.

Diagnosis: The patient was diagnosed with possible Legionella and Mycoplasma co-infection.

Outcomes: Sputum Mycoplasma polymerase chain reaction (PCR) and serum cold agglutinins were obtained on day 6 and later
reported negative. He was treated with azithromycin for 10 days with clinical improvement.

Lessons: Serological testing alone is an indirect measure with poor sensitivity and specificity and has its own limitations. Urine
antigen detection confirms L pneumophila serogroup 1 infection in a patient with suggestive symptoms. However, diagnosis of M
pneumonia should be based on combination of tests including serology and PCR to confirm true co-infection.

Abbreviations: ED = emergency department, ELISA = enzyme-linked immunosorbent assay, PCR = polymerase chain reaction.
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1. Introduction

Isolation of 2 or more organisms as a cause of serious infection in
a critically ill patient, either simultaneously or sequentially is well
reported. However, the influence of co-infection of these
organisms on clinical presentation and outcomes is less
understood. Simultaneous detection ofMycoplasma pneumoniae
and Legionella pneumophila in a patient with a diagnosis of
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pneumonia has been reported in the past. These organisms are
seldom isolated in the laboratory and diagnosis is based on
serological testing. A high degree of serological cross-reactivity
between the 2 organisms is seen and identification of true co-
infection is challenging as the clinical presentation, disease course
and to some extent management is similar.[1] We present a case of
an elderly man who tested positive for both L pneumophila and
M pneumoniae on serological testing and provide a detailed
discussion of diagnostic work up required to confirming true
co-infection.
2. Case presentation

A 77-year-old man presented to our emergency department (ED)
with progressively worsening dyspnea, cough with yellow
sputum, diarrhea and fever of 2-days duration. His medical
history was significant for oxygen-dependent chronic obstructive
pulmonary disease, bronchiectasis, rheumatoid arthritis and
treated pulmonary tuberculosis. The patient underwent a wedge
resection of left lung for interstitial lung disease 8 years before this
admission and pathology revealed pleuroparenchymal fibroelas-
tosis. He was on leflunomide and methotrexate for treatment of
rheumatoid arthritis. He was a heavy smoker with more than 30-
pack-year smoking history.
On arrival to the ED, patient was noted to be tachycardic,

tachypneic with hypoxia. Physical examination revealed use of
accessory muscles of respiration with decreased breath sounds
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Figure 1. Chest X-ray: Bilateral chronic interstitial changes with superimposed
left lower lobe infiltrate.
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and bilateral crackles on auscultation. Laboratory studies were
significant for acute on chronic respiratory acidosis, chronic
anemia, and leukocytosis with neutrophil predominance. Non-
invasive positive pressure ventilation was initiated. Chest X-ray
revealed bilateral chronic interstitial changes with a left lower
lobe infiltrate (Fig. 1). Broad-spectrum antibiotics including
piperacillin-tazobactam, vancomycin, and azithromycin were
initiated. Sputum and blood cultures, urine legionella antigen,
and serum mycoplasma IgM antibody were sent and he was
admitted to the intensive care unit.
His respiratory status gradually improved. On day 5, his urine

antigen for L pneumophila serogroup 1 was reported positive.
The following day his serum M pneumoniae IgM antibody titers
were reported elevated at 6647U/mL. Sputum Mycoplasma
polymerase chain reaction (PCR) and serum cold agglutinins
were obtained on day 6 and later reported negative. The patient
was treated with azithromycin for 10 days with clinical
improvement and was later discharged home.
3. Discussion

Grady and Gilfillan first reported cross-reactivity between L
pneumophila and M pneumoniae in human sera in 1979. They
found that 81% of patients with L pneumophila had
seroreactivity with complement fixation tests againstM pneumo-
niae and 29% of all cases seropositive for M pneumoniae were
seropositive for L pneumophila.[1] Possible explanations for this
association include reactivation of M pneumoniae infection,
superinfection or secondary infection during hospitalization.
Serological non-specificity and cross-reactivity between the 2
organisms may be a contributing factor as well.
Establishing a diagnosis based on serology is an indirect

measure with poor sensitivity and specificity and has its own
limitations. The preferred diagnostic tests for Legionnaires’
disease are culture of lower respiratory secretions on selective
media and the urinary antigen test. Despite the rapidity of the test
and ease of performance, urine antigen testing has its limitations.
This test most commonly uses monoclonal antibodies that
2

specifically recognize most L pneumophila serogroup 1 lipopoly-
saccharide antigens that cause 50% to 80% of L pneumophila.
Urine antigen testing has a sensitivity of 60% to 80% and a
specificity of 99% in detecting this serogroup. However, urine
antigen testing is not accurate in detecting other serogroups of L
pneumophila or other species of Legionella which account for
20% to 50% of cases.[2–4] The diagnosis of other serotypes can
only be done with culture and this remains the gold standard for
diagnosis of Legionnaire’s disease. Buffered charcoal yeast
extract is specifically formulated for the isolation of Legionella
and diagnosis by culture may require 3 to 14 days. Direct
fluorescent antibody is a rapid test with sensitivity of 70% for
detection of L pneumophila serogroup 1 and specificity
approaching 99%.[5,6] PCR and in situ hybridization testing
are rapid but require expertise and commercially-available kits
have sensitivities ranging from 17% to 100% and specificities
ranging from 95% to 100%[5,7,8]

Diagnostic work up for M pneumoniae is more challenging.
Formation of cold agglutinins is the first humoral response to M
pneumoniae and detection of cold agglutinins was considered an
important tool in establishing a diagnosis ofMpneumoniae in the
past. The titers usually reach baseline values within 6 weeks of
infection.[9] Testing is not always reliable as elevated levels can be
seen only in 50% of patients and false positives can be associated
with certain malignancies and infections caused by Epstein–Barr
virus, Cytomegalovirus and Klebsiella.[10,11] Serological tests are
readily available and collecting the specimen is relatively easy.
Complement fixation testing and microparticle agglutination
assay (MAG) were used extensively in the past. IgG response is
usually absent in the first week of illness, slowly increases
reaching peak titers at 5 weeks and may remain elevated for
about 4 years.[12,13] The diagnosis of M pneumoniae infection
can be established by a 4-fold rise of IgG titer in paired sera drawn
2 weeks apart. This will often delay diagnosis. Separate detection
of IgM and IgA antibodies can help in establishing a rapid
diagnosis. These assays are mostly based on enzyme-linked
immunosorbent assay (ELISA) technique and recently a western
immunoblot technique was developed. However, the develop-
ment of antibodies in serummay sometimes take 2 weeks and in 1
retrospective study, IgM antibodies were found in about 40% of
the sera sampled at 7 to 8 days after onset of symptoms but only
occasionally in sera sampled earlier.[14] Multiple prior infections
especially in the elderly may lead to a false negative result.[15] In a
study assessing specific IgM response to MP infection, specific
IgM appeared in the serum at approximately 7 days after the
onset of symptoms, peaked between 10 and 30 days, and became
undetectable by 12 to 26 weeks after onset of symptoms.[16]

Therefore, detectingMycoplasma IgM does not necessarily mean
acute infection. Culture may take 5 weeks and has lesser
sensitivity than serological assay. Difficulty in culturing this
organism is likely due to the extensive nutrient requirements.
Direct antigen detecting tests using ELISA and hybridization

assays have similar sensitivity and were used before PCR was
widely available. Bernet et al first used PCR for diagnosis of M
pneumoniae in 1989.[17] The role of PCR to diagnose M
pneumoniae is difficult to establish due to various confounding
factors including difficulty in obtaining samples, availability of
different commercial kits and reference standards and variation
of test results with timing of sample collection. False positive
results occur with colonization or contamination and false
negative results can be seen with PCR inhibitors in sample.[18]

Despite these limitations, PCR is considered highly sensitive with
genome detection level of 102 to 103 copies per milliliter of
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sample for single-step PCR. Nested PCR, which involves re-
amplification of the PCR product, leads to a 102-fold increase in
sensitivity.[20] Under optimal conditions, detection ofMpneumo-
niae by PCR has a specificity of 100%.[21] Sputum sampling gives
the highest rate of positive findings, followed by nasopharyngeal
swabs. Throat swabs appear to be less efficient.[22]

Studies in the past showed a poor correlation between serological
testing and PCR results in patients with M pneumoniae. In a
community outbreak ofM pneumoniae infection, only 21% of the
confirmedcaseshadpositive serologyduring thefirstweekof illness,
56%during the second, and 100%during the thirdweek. PCRwas
positive in all but 1 patient during the first week of illness.[23] In
another study by Chang et al, using PCR as a gold standard, M
pneumoniae IgM assay was found to have a sensitivity of 62.2%, a
specificity of 85.5%, positive and negative predictive values of
52.3%, and 89.9%, respectively. Only 12.6% of patients who had
both tests showedpositive results at the same time.[24]Using PCRas
gold standard, Beersma et al, evaluated 12 commercial enzyme
immunoassay (EIA) assays by paired sera. The sensitivity of these
assays varied from 35% to 77% and specificity was between 49%
and 100%.[25] There are many reasons for the detection of M
pneumoniae in respiratory secretions of patients without antibody
response. Gnarpe et al found that 5.1% to 13.5% of healthy adults
can have the organism in their throat as a colonizer.[26] Therefore, a
combination of various tests is probably themost reliable approach
in diagnosing M pneumoniae infection.
Clinicians very often encountermultiple pathogens that possibly

explain the underlying infection. Therefore, it is important to
distinguish true co-infection from laboratory cross-reactivity and
past infection. This case brings forth an interesting association
between L pneumophila and M pneumoniae. Though initially
presumed to be a co-infection, further testing for M pneumoniae
with a negative PCR confirmed serological non-specificity and
possible cross-reactivity between the 2 organisms.

4. Conclusion

L pneumophila clinically resembles pneumonia secondary to M
pneumoniae and other atypical pneumonia. Positive serology for
the 2 organisms in a symptomatic patient does not imply co-
infection due to poor sensitivity of serology. Urine antigen
detection confirms L pneumophila serogroup 1 infection in a
patient with suggestive symptoms. However, diagnosis of M
pneumonia should be based on combination of tests including
serology and PCR to confirm true co-infection.
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