1046 eradication is unlikely, the aim of treatment for chronic infection is

to quell exacerbations of inflammation. The regimens used are similar to those used for pneumonia, but an aminoglycoside is almost
always added because resistance is common in chronic disease.
However, it may be appropriate to use an inhaled aminoglycoside
preparation in order to maximize airway drug levels.
Endovascular Infections Infective endocarditis due to P. aeruginosa is a
disease of IV drug users whose native valves are involved. This organism has also been reported to cause prosthetic valve endocarditis. Sites
of prior native-valve injury due to the injection of foreign material
such as talc or fibers probably serve as niduses for bacterial attachment
to the heart valve. The manifestations of P. aeruginosa endocarditis
resemble those of other forms of endocarditis in IV drug users except
that the disease is more indolent than Staphylococcus aureus endocarditis. While most disease involves the right side of the heart, left-sided
involvement is not rare and multivalvular disease is common. Fever is
a common manifestation, as is pulmonary involvement (due to septic
emboli to the lungs). Hence, patients may also experience chest pain
and hemoptysis. Involvement of the left side of the heart may lead to
signs of cardiac failure, systemic emboli, and local cardiac involvement
with sinus of Valsalva abscesses and conduction defects. Skin manifestations are rare in this disease, and ecthyma gangrenosum is not seen.
The diagnosis is based on positive blood cultures along with clinical
signs of endocarditis.
TREATMENT

Endovascular Infections
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(Table 189-2) It has been customary to use synergistic antibiotic
combinations in treating P. aeruginosa endocarditis because of the
development of resistance during therapy with a single antipseudomonal β-lactam agent. Which combination therapy is preferable
is unclear, as all combinations have failed. Cases of P. aeruginosa
endocarditis that relapse during or fail to respond to therapy are
often caused by resistant organisms and may require surgical therapy. Other considerations for valve replacement are similar to those
in other forms of endocarditis (Chap. 155).
Bone and Joint Infections P. aeruginosa is an infrequent cause of bone
and joint infections. However, Pseudomonas bacteremia or infective
endocarditis caused by the injection of contaminated illicit drugs has
been documented to result in vertebral osteomyelitis and sternoclavicular joint arthritis. The clinical presentation of vertebral P. aeruginosa
osteomyelitis is more indolent than that of staphylococcal osteomyelitis. The duration of symptoms in IV drug users with vertebral osteomyelitis due to P. aeruginosa varies from weeks to months. Fever is not
uniformly present; when present, it tends to be low grade. There may
be mild tenderness at the site of involvement. Blood cultures are usually negative unless there is concomitant endocarditis. The erythrocyte
sedimentation rate (ESR) is generally elevated. Vertebral osteomyelitis
due to P. aeruginosa has also been reported in the elderly, in whom it
originates from urinary tract infections (UTIs). The infection generally involves the lumbosacral area because of a shared venous drainage (Batson’s plexus) between the lumbosacral spine and the pelvis.
Sternoclavicular septic arthritis due to P. aeruginosa is seen almost
exclusively in IV drug users. This disease may occur with or without
endocarditis, and a primary site of infection often is not found. Plain
radiographs show joint or bone involvement. Treatment of these forms
of disease is generally successful.
Pseudomonas osteomyelitis of the foot most often follows puncture wounds through sneakers and mostly affects children. The main
manifestation is pain in the foot, sometimes with superficial cellulitis
around the puncture wound and tenderness on deep palpation of the
wound. Multiple joints or bones of the foot may be involved. Systemic
symptoms are generally absent, and blood cultures are usually negative.
Radiographs may or may not be abnormal, but the bone scan is usually positive, as are magnetic resonance imaging (MRI) studies. Needle
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aspiration usually yields a diagnosis. Prompt surgery, with exploration
of the nail puncture tract and debridement of the involved bones and
cartilage, is generally recommended in addition to antibiotic therapy.
Central Nervous System (CNS) Infections CNS infections due to P. aeruginosa are relatively rare. Involvement of the CNS is almost always
secondary to a surgical procedure or head trauma. The entity seen
most often is postoperative or posttraumatic meningitis. Subdural or
epidural infection occasionally results from contamination of these
areas. Embolic disease arising from endocarditis in IV drug users and
leading to brain abscesses has also been described. The cerebrospinal
fluid (CSF) profile of P. aeruginosa meningitis is no different from that
of pyogenic meningitis of any other etiology.
TREATMENT

Central Nervous System Infections

(Table 189-2) Treatment of Pseudomonas meningitis is difficult; little
information has been published, and no controlled trials in humans
have been undertaken. However, the general principles involved
in the treatment of meningitis apply, including the need for high
doses of bactericidal antibiotics to attain high drug levels in the
CSF. The agent with which there is the most published experience
in P. aeruginosa meningitis is ceftazidime, but other antipseudomonal β-lactam drugs that reach high CSF concentrations, such as
cefepime and meropenem, have also been used successfully. Other
forms of P. aeruginosa CNS infection, such as brain abscesses and
epidural and subdural empyema, generally require surgical drainage in addition to antibiotic therapy.
Eye Infections Eye infections due to P. aeruginosa occur mainly as a
result of direct inoculation into the tissue during trauma or surface
injury by contact lenses. Keratitis and corneal ulcers are the most
common types of eye disease and are often associated with contact
lenses (especially the extended-wear variety). Keratitis can be slowly
or rapidly progressive, but the classic description is disease progressing over 48 h to involve the entire cornea, with opacification and
sometimes perforation. P. aeruginosa keratitis should be considered a
medical emergency because of the rapidity with which it can progress
to loss of sight. P. aeruginosa endophthalmitis secondary to bacteremia
is the most devastating of P. aeruginosa eye infections. The disease is
fulminant, with severe pain, chemosis, decreased visual acuity, anterior
uveitis, vitreous involvement, and panophthalmitis.
TREATMENT

Eye Infections

(Table 189-2) The usual therapy for keratitis is the administration
of topical antibiotics. Therapy for endophthalmitis includes the use
of high-dose local and systemic antibiotics (to achieve higher drug
concentrations in the eye) and vitrectomy.
Ear Infections P. aeruginosa infections of the ears vary from mild
swimmer’s ear to serious life-threatening infections with neurologic
sequelae. Swimmer’s ear is common among children and results from
infection of moist macerated skin of the external ear canal. Most cases
resolve with treatment, but some patients develop chronic drainage.
Swimmer’s ear is managed with topical antibiotic agents (otic solutions). The most serious form of Pseudomonas infection involving the
ear has been given various names: two of these designations, malignant
otitis externa and necrotizing otitis externa, are now used for the same
entity. This disease was originally described in elderly diabetic patients,
in whom the majority of cases still occur. However, it has also been
described in patients with AIDS and in elderly patients without underlying diabetes or immunocompromise. The usual presenting symptoms are decreased hearing and ear pain, which may be severe and
lancinating. The pinna is usually painful, and the external canal may be
tender. The ear canal almost always shows signs of inflammation, with
granulation tissue and exudate. Tenderness anterior to the tragus may
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