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CLINICAL MANIFESTATIONS
Upper Respiratory Tract Infections and Pneumonia Acute M. pneumoniae
infections generally manifest as pharyngitis, tracheobronchitis, reactive
airway disease/wheezing, or a nonspecific upper respiratory syndrome.
Little evidence supports the commonly held belief that this organism
is an important cause of otitis media, with or without bullous myringitis. Pneumonia develops in 3–13% of infected individuals; its onset is
usually gradual, occurring over several days, but may be more abrupt.
Although Mycoplasma pneumonia may begin with a sore throat, the
most common presenting symptom is cough. The cough is typically
nonproductive, but some patients produce sputum. Headache, malaise, chills, and fever are noted in the majority of patients.
On physical examination, wheezes or rales are detected in ∼80% of
patients with M. pneumoniae pneumonia. In many patients, however,
pneumonia can be diagnosed only by chest radiography. The most
common radiographic pattern is that of peribronchial pneumonia
with thickened bronchial markings, streaks of interstitial infiltration,
and areas of subsegmental atelectasis. Segmental or lobar consolidation is not uncommon. While clinically evident pleural effusions are
infrequent, lateral decubitus views reveal that up to 20% of patients
have pleural effusions.
Overall, the clinical presentation of pneumonia in an individual
patient is not useful for differentiating M. pneumoniae pneumonia
from other types of community-acquired pneumonia. The possibility
of M. pneumoniae infection deserves particular consideration when
community-acquired pneumonia fails to respond to treatment with a
penicillin or a cephalosporin—antibiotics that are ineffective against
mycoplasmas. Symptoms usually resolve within 2–3 weeks after the
onset of illness. Although M. pneumoniae pneumonia is generally selflimited, appropriate antimicrobial therapy significantly shortens the
duration of clinical illness. Infection uncommonly results in critical
illness and only rarely in death. In some patients, long-term recurrent wheezing or reactive airway disease may follow the resolution of
acute pneumonia. The significance of chronic infection, especially as it
relates to asthma, is an area of active investigation.
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PATHOGENESIS
M. pneumoniae is generally thought to act as an extracellular pathogen.
Although the organism has been shown to exist and replicate within
human cells, it is not known whether these intracellular events contribute to the pathogenesis of disease. M. pneumoniae attaches to ciliated
respiratory epithelial cells by means of a complex terminal organelle
at the tip of one end of the organism. Cytoadherence is mediated by
interactive adhesins and accessory proteins clustered on this organelle.
After extracellular attachment, M. pneumoniae causes injury to host
respiratory tissue. The mechanism of injury is thought to be mediated
by the production of hydrogen peroxide and of a recently identified
ADP-ribosylating and vacuolating cytotoxin of M. pneumoniae that
has many similarities to pertussis toxin. Because mycoplasmas lack
a cell wall, they also lack cell wall–derived stimulators of the innate
immune system, such as lipopolysaccharide, lipoteichoic acid, and
murein (peptidoglycan) fragments. However, lipoproteins from the
mycoplasmal cell membrane appear to have inflammatory properties,
probably acting through Toll-like receptors (primarily TLR2) on macrophages and other cells. Lung biopsy specimens from patients with
M. pneumoniae respiratory tract infection reveal an inflammatory
process involving the trachea, bronchioles, and peribronchial tissue,
with a monocytic infiltrate coinciding with a luminal exudate of polymorphonuclear leukocytes.
Experimental evidence indicates that innate immunity provides
most of the host’s defense against mycoplasmal infection in the lungs,
whereas cellular immunity may actually play an immunopathogenic
role, exacerbating mycoplasmal lung disease. Humoral immunity
appears to provide protection against dissemination of M. pneumoniae
infection; patients with humoral immunodeficiencies do not have
more severe lung disease than do immunocompetent patients in the
early stages of infection but more often develop disseminated infection
resulting in syndromes such as arthritis, meningitis, and osteomyelitis.
The immunity that follows severe M. pneumoniae infections is more
protective and longer-lasting than that following mild infections.

EPIDEMIOLOGY
M. pneumoniae infection occurs worldwide. It is likely that the
incidence of upper respiratory illness due to M. pneumoniae is up to
20 times that of pneumonia caused by this organism. Infection is spread
from one person to another by respiratory droplets expectorated during coughing and results in clinically apparent disease in an estimated
80% of cases. The incubation period for M. pneumoniae is 2–4 weeks;
therefore, the time-course of infection in a specific population may be
several weeks long. Intrafamilial attack rates are as high as 84% among
children and 41% among adults. Outbreaks of M. pneumoniae illness
often occur in institutional settings such as military bases, boarding
schools, and summer camps. Infections tend to be endemic, with sporadic epidemics every 4–7 years. There is no seasonal pattern.
Most significantly, M. pneumoniae is a major cause of communityacquired respiratory illness in both children and adults and is often
grouped with Chlamydia pneumoniae and Legionella species as being
among the most important bacterial causes of “atypical” communityacquired pneumonia. For community-acquired pneumonia in adults,
M. pneumoniae is the most frequently detected “atypical” organism.
Analysis of 13 studies of community-acquired pneumonia published
since 1995 (which included 6207 ambulatory and hospitalized adults)
showed that the overall prevalence of M. pneumoniae was 22.7%; by
comparison, the prevalence of C. pneumoniae was 11.7%, and that
of Legionella species was 4.6%. M. pneumoniae pneumonia is also
referred to as Eaton agent pneumonia (the organism having first been
isolated in the early 1940s by Monroe Eaton), primary atypical pneumonia, and “walking” pneumonia.
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Mycoplasmas are prokaryotes of the class Mollicutes. Their size
(150–350 nm) is closer to that of viruses than to that of bacteria. Unlike
viruses, however, mycoplasmas grow in cell-free culture media; in fact,
they are the smallest organisms capable of independent replication.
The entire genomes of many Mycoplasma species have been
sequenced and have been found to be among the smallest of all
prokaryotic genomes. Sequencing information for these genomes
has helped define the minimal set of genes necessary for cellular life.
The absence of genes related to the synthesis of amino acids, fatty acid
metabolism, and cholesterol dictates the mycoplasmas’ parasitic or
saprophytic dependence on a host for exogenous nutrients and necessitates the use of complex fastidious media to culture these organisms.
Mycoplasmas lack a cell wall and are bound only by a cell membrane.
The absence of a cell wall explains the inactivity of β-lactam antibiotics
(penicillins and cephalosporins) against infections caused by these
organisms.
At least 13 Mycoplasma species, two Acholeplasma species, and two
Ureaplasma species have been isolated from humans. Most of these
species are thought to be normal inhabitants of oral and urogenital
mucous membranes. Only four species—M. pneumoniae, M. hominis,
U. urealyticum, and U. parvum—have been shown conclusively to be
pathogenic in immunocompetent humans. M. pneumoniae primarily
infects the respiratory tract, while M. hominis, U. urealyticum, and
U. parvum are associated with a variety of genitourinary tract disorders
and neonatal infections. Some data indicate that M. genitalium may be
a cause of disease in humans. Other mycoplasmas may cause disease in
immunocompromised persons.

Genuine second attacks of M. pneumoniae pneumonia have been 1163
reported infrequently.

Extrapulmonary Manifestations An array of extrapulmonary manifestations may develop during M. pneumoniae infection. The most
significant are neurologic, dermatologic, cardiac, rheumatologic, and
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