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Bacterial Respiratory Disease  (Last updated May 7, 2013; last reviewed May 7,

2013)

Epidemiology
Bacterial respiratory diseases; including sinusitis, bronchitis, otitis, and pneumonia; are among the most
common infectious complications in patients with HIV infection, occurring with increased frequency at all
CD4 T lymphocyte cell (CD4) counts,1 and some data suggest that bacterial pneumonia may occur with
increased severity in this population. This chapter will focus on the diagnosis, prevention, and management
of bacterial pneumonia in HIV-infected patients.

Bacterial pneumonia is a common cause of HIV-associated morbidity and recurrent pneumonia (2 or more
episodes within a 1-year period) is an AIDS-defining condition. The incidence of bacterial pneumonia is
higher in HIV-infected individuals than in those who are not HIV infected.2 More recently, the incidence of
bacterial pneumonia in HIV-infected individuals has declined. In one study, the incidence of bacterial
pneumonia declined from 22.7 episodes per 100 person-years in the era before combination antiretroviral
therapy (ART) to 9.1 episodes per 100 person-years by 1997.3-5

Bacterial pneumonia may be the first manifestation of underlying HIV infection and can occur at any stage
of HIV disease and at any CD4 count. The high rates of bacterial pneumonia in HIV-infected individuals
probably result from multiple factors, including qualitative B-cell defects that impair ability to produce
pathogen-specific antibody; impaired neutrophil function or numbers, or both; and factors, such as injection
drug use, that are associated with underlying HIV infection. Risk factors associated with an increased risk of
bacterial pneumonia include low CD4 count (< 200 cells/mm3), no or intermittent use of ART, cigarette
smoking, injection drug use, and chronic viral hepatitis.

In HIV-infected individuals, as in those who are not HIV infected, Streptococcus pneumoniae and Haemophilus

species are the most frequently identified causes of community-acquired bacterial pneumonia.6-12 Atypical
bacterial pathogens such as Legionella pneumophila, Mycoplasma pneumoniae, and Chlamydophila species
have been reported as infrequent causes of community-acquired bacterial pneumonia in HIV-infected
individuals.9,13

The frequency of Pseudomonas aeruginosa and Staphylococcus aureus as community-acquired pathogens is
higher in HIV-infected individuals than in those not HIV infected.10,14 Methicillin-resistant Staphylococcus

aureus (MRSA) infection, in particular, should be considered as a potential etiology for pneumonia, given
that community outbreaks of MRSA have been seen in men who have sex with men and nasal carriage of
MRSA is more common in HIV-infected individuals, particularly at lower CD4 cell counts.15 Also,
community-acquired MRSA pneumonia may not invariably be associated with preceding influenza illness.16

In HIV-infected patients, particularly those infected with S. pneumoniae, incidence of bacteremia
accompanying pneumonia is increased compared with that in individuals who are not HIV infected. In one
study, the estimated rate of pneumococcal bacteremia in patients with AIDS (1,094 cases per 100,000) was
~55 times that in HIV-uninfected individuals (20 cases per 100,000). This disparity narrowed but was not
eliminated after the introduction of ART.17 Other studies have highlighted the declining incidence of
pneumococcal bacteremia in the era of ART.18

Bacterial pneumonia is associated with increased mortality in HIV-infected individuals.10,19,20 In HIV-infected
individuals with community-acquired bacterial pneumonia, a prospective, multicenter study documented
CD4 count <100 cells/mm3, radiographic progression of disease, and presence of shock as independent
predictors of increased mortality.21 In that study, multilobar infiltrates, cavitary infiltrates, and pleural
effusion on baseline radiograph all were independent predictors of radiographic progression of disease.
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Clinical Manifestations
Clinical and radiographic presentation of bacterial pneumonia in HIV-infected individuals is similar to that in
those who are not HIV infected. Patients with pneumonias caused by bacteria such as S. pneumoniae or
Haemophilus species characteristically have acute onset (3–5 days) of symptoms, including fevers, chills,
rigors, chest pain or pleurisy, cough productive of purulent sputum, and dyspnea.22 They are often febrile and
the presence of fever, tachycardia, or hypotension can be an indicator of sepsis. Tachypnea and decreased
arterial oxygen saturation indicate moderate-to-severe pneumonia and clinicians should strongly consider
hospitalizing such patients.

Patients with bacterial pneumonia typically have signs of focal consolidation, such as egophony, and/or
pleural effusion on lung examination. In contrast, lung examination often is normal in those with
Pneumocystis pneumonia (PCP), and if abnormal, reveals inspiratory crackles. In patients with bacterial
pneumonia, the white blood cell (WBC) count usually is elevated. The elevation may be relative to baseline
WBC in those with advanced HIV. A left shift in WBC differential may be present.

Individuals with bacterial pneumonia characteristically exhibit unilateral, focal, segmental, or lobar
consolidation on chest radiograph. The frequency of these typical radiographic findings, however, may
depend on the underlying bacterial pathogen. Those with pneumonia due to S. pneumoniae or Haemophilus

typically present with consolidation, whereas presence of cavitation may be a feature more suggestive of P.

aeruginosa or S. aureus. 

Disease severity and arterial oxygenation should be assessed in all patients with pneumonia. Noninvasive
measurement of arterial oxygen saturation via pulse oximetry is an appropriate screening test. Arterial blood
gas analysis is indicated for those with evidence of hypoxemia suggested by noninvasive assessment and for
patients who have tachypnea and/or respiratory distress. Criteria developed to assess disease severity in HIV-
uninfected persons, such as the Pneumonia Severity Index (PSI) (http://pda.ahrq.gov/clinic/psi/psicalc.asp)
appear to be valid for HIV-infected patients, especially when used in combination with CD4 count21,23

(discussed in further detail in Treating Disease).

Diagnosis
Guidelines for diagnosing and managing community-acquired pneumonia (CAP) in individuals who are not
HIV infected also apply to those who are infected.24 Patients with clinical symptoms and signs suggestive of
CAP should have posteroanterior and lateral chest radiographs, if possible. If previous radiographs are
available, they should be reviewed to assess for presence of new findings. The clinical diagnosis of bacterial
pneumonia requires a demonstrable infiltrate.

Given the increased incidence of Mycobacterium tuberculosis in HIV-infected individuals, a tuberculosis
(TB) diagnosis should always be considered in HIV-infected patients who have pneumonia. Those with
clinical and radiographic findings suggestive of TB should be managed as potentially having TB (that is,
with respiratory isolation if hospitalized), and two to three sputum specimens should be obtained for acid fast
bacilli evaluation. In settings where the prevalence of TB is high, initiation of empiric therapy for both
bacterial pneumonia and TB may be appropriate for patients in whom both diagnoses are strong
considerations and after diagnostic studies are undertaken.

Often, the differential diagnosis of pneumonia in HIV-infected individuals is broad and a confirmed
microbiologic diagnosis allows clinicians to target the specific pathogen and discontinue broad spectrum
antibiotic therapy and/or empiric therapy (such as empiric PCP therapy) that targets non-bacterial pathogens. 

HIV-infected patients with suspected CAP should undergo investigation for specific pathogens that would
significantly alter standard (empirical) management decisions when presence of such pathogens is suspected
based on epidemiologic, clinical, or radiologic clues. P. aeruginosa should be considered in HIV-infected
patients with advanced HIV disease (that is, CD4 count ≤50 cells/mm3), pre-existing lung disease such as
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bronchiectasis, or underlying neutropenia. It is also a consideration for HIV-infected patients who use
corticosteroids, are severely malnourished, have been hospitalized in the past 90 days or reside in a health
care facility or nursing home, or are on chronic hemodialysis. Because cavitary infiltrates are common in
patients with P. aeruginosa, that radiographic finding also should prompt an investigation for this pathogen.
S. aureus should be considered in patients with recent viral (or influenza) infection; a history of injection
drug use; or severe, bilateral, necrotizing pneumonia.

Routine diagnostic tests to identify an etiologic diagnosis are optional for HIV-infected patients with
suspected CAP who are well enough to be treated as outpatients, especially if the microbiologic studies
cannot be performed promptly.

In contrast, a pre-treatment expectorated sputum specimen for Gram stain and culture and two blood cultures
should be obtained from HIV-infected patients hospitalized for suspected CAP, particularly those who
require intensive care. 

Gram stain and culture of expectorated sputum should be performed only if a good-quality specimen can be
obtained and quality performance measures can be met for collection, transport, and processing of samples.
Correlation of sputum culture with Gram stain can help in interpretation of sputum culture data. For
intubated patients, an endotracheal aspirate sample should be obtained. Bronchoscopy with bronchoalveolar
lavage should be considered, especially if the differential diagnosis is broad and includes pathogens such as
Pneumocystis jirovecii.

The increased incidence of bacteremia in HIV-infected patients, especially those with low CD4 cell counts,
and the high specificity of blood cultures argue for their collection in such individuals. Low sensitivity of
blood cultures in persons with higher CD4 counts argues against routine collection. However, patients with
HIV infection are at increased risk of infection with drug-resistant pneumococci.25,26 Because identification
of this organism could lead to changes in management, collection of blood specimens in HIV-infected
patients with CAP should always be considered.

In addition to the above tests, urinary antigen tests for L. pneumophila and S. pneumoniae should be
considered.

Diagnostic thoracentesis should be considered in all patients with pleural effusion, especially if concern
exists for accompanying empyema, and therapeutic thoracentesis should be performed to relieve respiratory
distress secondary to a moderate-to-large-sized pleural effusion.

Preventing Exposure
No effective means exist to reduce exposure to S. pneumoniae and Haemophilus influenzae, which are
common in the community.

Preventing Disease
Vaccination against S. pneumoniae and influenza, use of combination ART, and lifestyle modifications are all
important measures in preventing bacterial pneumonia. Multiple observational studies of pneumococcal
polysaccharide vaccine (PPV) in the United States have reported benefits from such vaccination in HIV-
infected persons.27-32 Several studies also have documented an association between vaccination and a reduced
risk of pneumococcal bacteremia.18,32 One randomized placebo-controlled trial of PPV in Africa
paradoxically found that vaccination was associated with an increased risk of pneumonia.33 Follow-up of this
cohort confirmed the increase in pneumonia in vaccinated subjects but also showed a decrease in all-cause
mortality.34

A 13-valent pneumococcal conjugate vaccine (PCV13) has recently been recommended by the Advisory
Committee on Immunization Practices for use in adults with immunocompromising conditions, including
HIV infection.35 A randomized, double-blind, placebo-controlled trial of 7-valent PCV among HIV-infected
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adults in Malawi demonstrated 74% efficacy against vaccine-type invasive pneumococcal disease, with clear
evidence of efficacy in those with CD4 counts <200 cells/mm3.36

HIV-infected adults and adolescents who have never received any pneumococcal vaccine should receive a
single dose of PCV13 regardless of CD4 count (AI).35 Patients with CD4 counts ≥200 cells/mm3 should then
receive a dose of 23-valent PPV (PPV23) at least 8 weeks later (AII).27-32,37-39 HIV-infected patients with
CD4 counts <200 cells/mm3 can be offered PPV23 at least 8 weeks after receiving PCV13 (CIII); however,
it may be preferable to defer PPV23 until after the CD4 count increases to >200 cells/mm3 on ART (BIII).
Clinical evidence supporting use of PPV23 in persons with CD4 counts <200 cells/mm3 appears strongest in
patients who also have HIV RNA <100,000 copies/mL;37,39 evidence also suggests benefit for those who start
ART before receiving PPV.32

The duration of the protective effect of PPV23 is unknown; a single revaccination with PPV is recommended
if ≥5 years have elapsed since the first dose of PPV23 was given (BIII).31 A third dose of PPV23 should be
given at age 65 years or later, as long as 5 years have elapsed since the most recent dose and it was given
before age 65 years (BIII). 

PCV13 should also be given in HIV-infected patients who have already received PPV23 (AII). However,
such patients should wait at least 1 year after their most recent dose of PPV23 before receiving a single dose
of PCV13 (BIII).35 Subsequent doses of PPV23 should be given according to the schedule outlined above
(i.e., at least 5 years between doses of PPV23 with no more than 3 lifetime doses).

Inactivated influenza vaccine should be administered annually during influenza season to all HIV-infected
individuals (AIII).40 This recommendation is pertinent to prevention of bacterial pneumonia, which can
occur as a complication of influenza. Use of live attenuated influenza vaccine is contraindicated and is not

recommended in HIV-infected individuals (AIII).

The incidence of H. influenzae type b infection in HIV-infected adults is low. Therefore, H. influenzae type
vaccine is not usually recommended for adult use (BIII) unless a patient also has anatomic or functional
asplenia.

Several factors are associated with a decreased risk of bacterial pneumonia, including use of ART and of
trimethoprim-sulfamethoxazole (TMP-SMX) for PCP prophylaxis.20 In many studies, daily administration of
TMP-SMX for PCP prophylaxis also reduced the frequency of bacterial respiratory infections.2,41,42 This
point should be considered when selecting an agent for PCP prophylaxis; however, indiscriminate use of this
drug (when not indicated for PCP prophylaxis or other specific reasons) may promote development of TMP-
SMX-resistant organisms. Thus, TMP-SMX should not be prescribed solely to prevent bacterial respiratory
infection (BIII). Similarly, clarithromycin administered daily and azithromycin administered weekly are the
drugs of choice for Mycobacterium avium complex (MAC) prophylaxis and may be effective in preventing
bacterial respiratory infections.43,44 However, these drugs also should not be prescribed solely for preventing
bacterial respiratory infection (BIII).

A decreased absolute neutrophil count (e.g., <500 cells/mm3) is associated with an increased risk of bacterial
infections, including pneumonia, although this risk has been demonstrated primarily in persons with
malignancies. To reduce the risk of such bacterial infections, clinicians can consider taking steps to reverse
neutropenia, either by stopping myelosuppressive drugs (CIII) or by administering granulocyte-colony
stimulating factor (CIII), although these interventions have not been demonstrated to be effective in HIV-
infected persons.

Modifiable factors associated with an increased risk of bacterial pneumonia include smoking cigarettes and
using injection drugs and alcohol.2,38,45-47 Clinicians should encourage cessation of these behaviors, and data
suggest that smoking cessation can decrease the risk of bacterial pneumonia.48
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Treating Disease
Whether patients should be treated on an outpatient basis or admitted to the hospital depends on several
factors. One study suggested that the site of care decision be dictated by considering the PSI and CD4 count
together.23 Mortality was increased in patients with higher PSI class, but even in those without an increased
mortality risk by PSI, the presence of a CD4 count <200 cells/mm3 was associated with an increased risk of
death.23 This led to the suggestion to always offer hospitalization to CAP patients with CD4 counts <200
cells/mm3 and to use the PSI to help guide the decision in those with higher CD4 counts.49 In fact, in one
series of 118 HIV-infected patients with CAP who were hospitalized, 62% fell into PSI Classes I and II,
groups that are rarely hospitalized if not HIV infected.50 In another study, 40% of hospitalized HIV-infected
patients in low-risk PSI classes had CD4 counts <200 cells/mm3.23

The basic principles of treatment of community-acquired bacterial pneumonia are the same for HIV-infected
patients as for those who are not HIV infected.24 As discussed in the Diagnosis section, if specimens are to be
collected for diagnosis, they should be taken before antibiotic therapy is initiated. Antibiotic therapy should
be administered promptly, however, without waiting for the results of diagnostic testing.

Empiric Antibiotic Therapy by Treatment Setting and Severity of Diseases

Outpatient Treatment

HIV-infected individuals who are being treated as outpatients should receive an oral beta-lactam plus an oral
macrolide (AII) or an oral respiratory fluoroquinolone (AII). Preferred beta-lactams are high-dose
amoxicillin or amoxicillin-clavulanate; alternatives are cefpodoxime or cefuroxime. Preferred macrolides are
azithromycin or clarithromycin. Doxycycline is an alternative to the macrolide (CIII). Preferred oral
respiratory fluoroquinolones are moxifloxacin or levofloxacin.

An oral respiratory fluoroquinolone (moxifloxacin or levofloxacin) should be used in patients who are
allergic to penicillin (AII). 

Respiratory fluoroquinolones also are active against M. tuberculosis. Thus, patients with TB who are treated
with fluoroquinolone monotherapy may have an initial but misleading response that could delay diagnosis of
TB and initiation of appropriate multidrug TB therapy and increase risk of drug-resistant TB and TB
transmission. Fluoroquinolones, therefore, should be used with caution in patients in whom TB is suspected but
who are not being treated with concurrent standard four-drug TB therapy. Increasing rates of pneumococcal
resistance suggest that empirical therapy with a macrolide alone cannot be routinely recommended (BIII).
Patients who are receiving a macrolide for MAC prophylaxis should never receive macrolide monotherapy for
empiric treatment of bacterial pneumonia, but macrolides can be used as part of a combination regimen.

Non-Intensive Care Unit Inpatient Treatment

HIV-infected individuals who are being treated as inpatients should receive an intravenous (IV) beta-lactam
plus a macrolide (AII) or an IV respiratory fluoroquinolone (AII). Preferred beta-lactams are ceftriaxone,
cefotaxime, or ampicillin-sulbactam. Preferred macrolides are azithromycin and clarithromycin. Doxycycline is
an alternative to the macrolide (CIII). Preferred respiratory fluoroquinolones are moxifloxacin or levofloxacin.
Clinical and Laboratory Standards Institute and U.S. Food and Drug Administration changes in the penicillin
breakpoints for treatment of non-meningitis pneumococcal disease imply that clinicians can consider treatment
with IV penicillin in HIV-infected patients confirmed to have pneumococcal pneumonia (BIII).51

In patients who are allergic to penicillin, an IV respiratory fluoroquinolone (moxifloxacin or levofloxacin
[750 mg/day]) should be used (AII). 

Because of the activity of fluoroquinolones against M. tuberculosis and the dangers of monotherapy in those
with TB, as previously discussed, fluoroquinolones should be used with caution in patients in whom TB is
suspected but who are not being treated with concurrent standard four-drug TB therapy.
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Increasing rates of pneumococcal resistance suggest that empirical therapy with a macrolide alone cannot be

recommended routinely (BIII). Patients who are receiving a macrolide for MAC prophylaxis should never
receive macrolide monotherapy for empiric treatment of bacterial pneumonia, but macrolides can be used as
part of a combination regimen.

Intensive Care Unit Treatment

Intensive care unit patients should not receive empiric monotherapy, even with a fluoroquinolone, because
the efficacy of this approach has not been established. In one study, the use of dual therapy (usually with a
beta-lactam plus a macrolide) was associated with reduced mortality in patients with bacteremic
pneumococcal pneumonia, including those admitted to the intensive care unit.52 Patients with severe
pneumonia who require intensive care should be treated with an IV beta-lactam plus either IV azithromycin
(AII) or an IV respiratory fluoroquinolone (moxifloxacin or levofloxacin [750 mg/day]) (AII). Preferred
beta-lactams are ceftriaxone, cefotaxime, or ampicillin-sulbactam.

In patients who are allergic to penicillin, aztreonam plus an IV respiratory fluoroquinolone (moxifloxacin or
levofloxacin [750 mg/day]) should be used (BIII).

The majority of CAP pathogens can be treated adequately with recommended empiric regimens. The
increased incidence of P. aeruginosa and S. aureus (including community-acquired MRSA) as causes of
CAP are exceptions. Both of these pathogens occur in specific epidemiologic patterns with distinct clinical
presentations, for which empiric antibiotic coverage may be warranted. Diagnostic tests (sputum Gram stain
and culture) are likely to be of high yield for these pathogens, allowing early discontinuation of empiric
treatment if results are negative.

Empiric Pseudomonas aeruginosa Treatment

If risk factors for Pseudomonas infection are present, an antipneumococcal, antipseudomonal beta-lactam
plus either ciprofloxacin or levofloxacin (750-mg dose) should be used (BIII). Preferred beta-lactams are
piperacillin-tazobactam, cefepime, imipenem, or meropenem. Alternatives are an antipneumococcal,
antipseudomonal beta-lactam plus an aminoglycoside and azithromycin (BIII) or an antipneumococcal,
antipseudomonal beta-lactam plus an aminoglycoside and an antipneumococcal fluoroquinolone (BIII). In
patients who are allergic to penicillin, aztreonam can be used in place of the beta-lactam (BIII).

Empiric Staphylococcus aureus Treatment

In patients who have risk factors for S. aureus infection, including community-acquired MRSA, vancomycin
or linezolid should be added to the antibiotic regimen (BIII). Although not routinely recommended, the
addition of clindamycin (to vancomycin, but not to linezolid) may be considered if severe necrotizing
pneumonia is present to minimize bacterial toxin production (CIII). 

Pathogen-Directed Therapy

When the etiology of the pneumonia has been identified on the basis of reliable microbiological methods,
antimicrobial therapy should be modified and directed at that pathogen.

Switch from Intravenous to Oral Therapy

A switch to oral therapy should be considered in patients with CAP on IV antibiotic therapy who have
improved clinically, can swallow and tolerate oral medications, and have intact gastrointestinal function.
Suggested criteria for clinical stability include oral temperature <37.8°C, heart rate <100 beats/minute,
respiratory rate <24 breaths/minute, systolic blood pressure ≥90 mm Hg, and room air oxygen saturation
>90% or partial pressure of oxygen in arterial blood (PaO2) >60 mm Hg.24

Special Considerations Regarding When to Start Antiretroviral Therapy

The presence of acute opportunistic infection (OI), including bacterial pneumonia, increases the urgency of
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starting ART. In one randomized, controlled trial, use of ART early in the course of OIs, including bacterial
infections, led to less AIDS progression and death compared with later onset of therapy.53 Therefore, in
patients not already on ART, ART should be initiated early in the course of bacterial pneumonia (AI).

Monitoring of Response to Therapy and Adverse Events (Including IRIS) 

The clinical response to appropriate antimicrobial therapy is similar in HIV-infected patients and individuals
who are not HIV infected.54 A clinical response (i.e., reduction in fever and improvement in respiratory
symptoms, physical findings, and laboratory studies) typically is observed within 48 to 72 hours after
initiation of appropriate antimicrobial therapy. The presence of advanced HIV infection, CD4 count <100
cells/mm3, and S. pneumoniae etiology were predictors of needing >7 days to reach clinical stability, whereas
those patients receiving ART tended to become clinically stable sooner.49 Usually, radiographic improvement
lags behind clinical improvement.

Immune reconstitution inflammatory syndrome (IRIS) has not been described in association with bacterial
respiratory disease and treatment with ART in HIV-infected patients.

Managing Treatment Failure

Patients who fail to respond to appropriate antimicrobial therapy should undergo further evaluation to search
for other infectious and noninfectious causes of pulmonary dysfunction. The possibility of TB should always
be considered in HIV-infected patients with pulmonary disease.

Preventing Recurrence
HIV-infected patients should receive pneumococcal and influenza vaccine as recommended. Antibiotic
chemoprophylaxis generally is not recommended specifically to prevent recurrences of bacterial respiratory
infections because of the potential for development of drug-resistant microorganisms and drug toxicity.

Special Considerations During Pregnancy
The diagnosis of bacterial respiratory tract infections in pregnant women is the same as in those who are not
pregnant, with appropriate shielding of the abdomen during radiographic procedures. Bacterial respiratory
tract infections should be managed as in women who are not pregnant, with certain exceptions.
Clarithromycin is not recommended as the first-line agent among macrolides because of an increased risk of
birth defects seen in some animal studies. Two studies, each involving at least 100 women with first-
trimester exposure to clarithromycin, did not document a clear increase in or specific pattern of birth defects,
although an increased risk of spontaneous abortion was noted in one study.55,56 Azithromycin did not produce
birth defects in animal studies, but experience with human use in the first trimester is limited. Azithromycin
is recommended when a macrolide is indicated in pregnancy (BIII). Arthropathy has been noted in immature
animals with in utero exposure to quinolones. However, studies evaluating quinolone use in pregnant women
did not find an increased risk of birth defects or musculoskeletal abnormalities.57,58 Thus, when indicated,
quinolones can be used in pregnancy for serious respiratory infections (CIII).59

Doxycycline is not recommended for use during pregnancy because of increased hepatotoxicity and staining
of fetal teeth and bones. Beta-lactam antibiotics have not been associated with teratogenicity or increased
toxicity in pregnancy. Aminoglycosides can be used as needed. A theoretical risk of fetal renal or eighth
nerve damage exists with exposure during pregnancy, but this finding has not been documented in humans,
except with streptomycin (10% risk) and kanamycin (2% risk). Experience with linezolid in human
pregnancy has been limited, but it was not teratogenic in mice, rats, and rabbits.

Pneumonia during pregnancy is associated with increased rates of preterm labor and delivery. Pregnant
women with pneumonia after 20 weeks’ gestation should be monitored for evidence of contractions (BII).

Pneumococcal vaccine can be administered during pregnancy (AIII). Although its safety during the first
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trimester has not been evaluated, no adverse consequences have been reported among newborns whose
mothers were inadvertently vaccinated during pregnancy. Inactivated influenza vaccine also can be
administered during pregnancy, and the vaccine is recommended for all pregnant women during influenza
season (AIII). Live attenuated influenza vaccine should not be used in HIV-infected persons (AIII). Because
administration of vaccines can be associated with a transient rise in plasma HIV RNA levels, vaccination of
pregnant women is recommended after ART has been initiated to minimize increases in plasma HIV RNA
levels that might increase the risk of perinatal transmission of HIV.

Recommendations for Preventing and Treating Bacterial Respiratory Diseases (page 1 of 3)

Preventing Streptococcus pneumoniae Infections

Indications for Pneumococcal Vaccination:
• All HIV-infected persons regardless of CD4 count

Vaccination Recommendations:
For Individuals Who Have Not Received Any Pneumococcal Vaccination:
Preferred Vaccination:
• One dose of PCV13 (AI), followed by:
• For patients with CD4+ count ≥200 cells/µL: PPV23 should be given at least 8 weeks after receiving PCV13 (AII); or
• For patients with CD4 count <200 cells/µL: PPV23 can be offered at least 8 weeks after receiving PCV13 (CIII) or can await

increase of CD4 count to >200 cells/µL on ART (BIII)

Alternative Vaccination:
• One dose of PPV23 (BII)

For Individuals Who Have Previously Received PPV23:
• One dose of PCV13 should be given at least 1 year after the last receipt of PPV23 (AII)

Re-vaccination of PPV
• A dose of PPV23 is recommended for individuals 19–64 years old if ≥5 years have elapsed since the first dose of PPV (BIII)
• Another dose should be given for individuals 65 years or older, if at least 5 years have elapsed since previous PPV23 dose (BIII)

Vaccine Dosing:
• PCV13 - 0.5 mL IM 
• PPV23 - 0.5 mL IM 

Preventing Influenza and Bacterial Pneumonia as a Complication of Influenza

Indication for Influenza Vaccination:
• All HIV-infected persons during influenza season (AIII)

Vaccination:
• Inactivated influenza vaccine per recommendation of the season (AIII)

Note: Live attenuated influenza vaccine is contraindicated in HIV-infected persons (AIII)

Treating Community-Acquired Bacterial Pneumonia

Note—Empiric antimicrobial therapy should be initiated promptly for patients presenting with clinical and radiographic evidence
consistent with bacterial pneumonia. The recommendations listed below are suggested empiric therapy. The regimen should be
modified as needed once microbiologic and drug susceptibility results are available.

Empiric Outpatient Therapy (Oral)
Preferred Therapy:
• An oral beta-lactam + a macrolide (azithromycin or clarithromycin) (AII), or

• Preferred beta-lactams: high-dose amoxicillin or amoxicillin/clavulanate
• Alternative beta-lactams: cefpodoxime or cefuroxime
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Recommendations for Preventing and Treating Bacterial Respiratory Diseases (page 2 of 3)

• A fluoroquinolonea (AII), especially for patients with penicillin allergies
• Levofloxacina 750 mg PO once daily (AII), or
• Moxifloxacina 400 mg PO once daily (AII)

Alternative Therapy:
• A beta-lactam (AII) + doxycycline (CIII)

Duration of Therapy:
• For most patients: 7–10 days; a minimum of 5 days. The patient should be afebrile for 48–72 hours, and should be clinically

stable before discontinuation of therapy

Empiric Therapy for Non-ICU Hospitalized Patients
Preferred Therapy:
• An IV beta-lactam + a macrolide (azithromycin or clarithromycin) (AII), or

• Preferred beta-lactams: ceftriaxone, cefotaxime, or ampicillin-sulbactam

• An IV fluoroquinolonea (AII), especially for patients with penicillin allergies
• Levofloxacina 750 mg IV once daily (AII), or
• Moxifloxacina 400 mg IV once daily (AII)

Alternative Therapy:
• An IV beta-lactam (AII) + doxycycline (CIII)
• IV penicillin may be used for confirmed pneumococcal pneumonia (BIII)

Empiric Therapy for ICU Patients
Preferred Therapy:
• An IV beta-lactam + IV azithromycin (AII), or
• An IV beta-lactam + (levofloxacina IV 750 mg once daily or moxifloxacina 400mg IV daily) (AII)

• Preferred beta-lactams: ceftriaxone, cefotaxime, or ampicillin-sulbactam

Alternative Therapy:
For Penicillin-Allergic Patients:
• Aztreonam (IV) + an IV respiratory fluoroquinolone (moxifloxacin 400 mg per day or levofloxacin 750 mg per day) (BIII)

Empiric Therapy for Patients at Risk of Pseudomonas Pneumonia
Preferred Therapy:
• An IV antipneumococcal, antipseudomonal beta-lactam + (ciprofloxacin IV [400 mg q8–12h] or levofloxacin IV 750 mg/day) (BIII)

• Preferred beta-lactams: piperacillin-tazobactam, cefepime, imipenem, or meropenem

Alternative Therapy:
• An IV antipneumococcal, antipseudomonal beta-lactam + an IV aminoglycoside + IV azithromycin (BIII), or
• An IV antipneumococcal, antipseudomonal beta-lactam + an IV aminoglycoside + an IV antipneumococcal fluoroquinolone

(moxifloxacin [400 mg/day] or levofloxacin [750 mg/day]) (BIII)

For Penicillin-Allergic Patients:
• Replace the beta-lactam with aztreonam (BIII)

Empiric Therapy for Patients at Risk of Staphylococcus aureus Pneumonia:
• Vancomycin IV or linezolid (IV or PO) should be added to the baseline regimen (BIII).
• Although not routinely recommended, the addition of clindamycin to vancomycin (but not to linezolid) may be considered for

severe necrotizing pneumonia to minimize bacterial toxin production (CIII).

Other Considerations

• Empiric therapy with a macrolide alone is not routinely recommended because of increasing pneumococcal resistance (BIII).
• Patients receiving a macrolide for MAC prophylaxis should not receive macrolide monotherapy for empiric treatment of bacterial

pneumonia.
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Recommendations for Preventing and Treating Bacterial Respiratory Diseases (page 3 of 3)

• Once the pathogen has been identified by reliable microbiologic methods, antibiotics should be modified to treat the pathogen
(BIII).

• For patients begun on IV antibiotic therapy, switching to PO should be considered when patient is clinically improved and able to
tolerate oral medications.

• Antibiotics chemoprophylaxis is generally not recommended because of the potential for development of drug resistance
microorganisms and drug toxicities. 

a Respiratory fluoroquinolones such as levofloxacin or moxifloxacin are also active against Mycobacterium tuberculosis. In patients
with undiagnosed TB, fluoroquinolones may alter response to therapy, delay TB diagnosis, and increase the risk of drug resistance.
These drugs should be used with caution in patients in whom TB is suspected but who are not receiving a standard 4-drug TB
regimen.

Key to Acronyms: PCV13 = 13-Valent Pneumococcal Conjugate Vaccine; CD4 = CD4 T lymphocyte cell; PPV 23 = 23-Valent
Pneumococcal Polysaccharide Vaccine; ART = antiretroviral therapy; IM = intramuscularly; PO = Orally; IV = Intravenously; MAC =
Mycobacterium avium complex 
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